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The Signal and the Noise: Why So Many 
Predictions Fail—But Some Don’t. By Nate Silver. 
United Kingdom, Penguin Press, 2012. Pages: 544. 
Price: $27.95.

The Signal and The Noise: Why So Many Predictions Fail but 
Some Don’t is an intriguing and entertaining look into real 
world situations with massive amounts of data that create 
opportunities and risks for our data analysis tendencies. The 
book is a wonderful read for clinicians, researchers, adminis-
trators, and “laypersons” alike.

For a researcher, data are good, but even more data are 
better. Or is it? In recent years, anesthesiology researchers 
have reached the “summit” of electronic medical record 
and administrative data; we actually have enough data 
regarding infrequent events that we can start developing 
prediction models. As a community, we have been thrilled 
to start moving research to the next level, but Mr. Silver 
suggests it is how you interpret the data and your biases 
that could ultimately hurt your predictions. He quickly 
states with all of these “big data” sources available to us 
from a multitude of areas (not just healthcare), progress 
will be made but “how quickly it does and whether we 
regress in the meantime, will depend on us.” For any clini-
cian, researcher, or administrative leader, this is a sobering 
admonition to look within and determine their own per-
ceived biases.

The book is divided into two parts. The first half 
explains the problems of predictions and describes how 
predictions have failed in the past. Mr. Silver intricately 
describes how the signals in “big data” were not adequately 
separated from the noise and predictions went grossly 
wrong. He starts by drawing the reader into exploring two 
recent events that every stockholder would rather forget: 
the recent housing bubble and the financial markets crisis. 
Mr. Silver convincingly points out that the preconceived 
biases of the housing, financial, regulatory, and credit-
rating industries prevented them from appreciating signs 
of impending trouble. Silver’s detailed, understandable, 
yet scientific decomposition of the recent housing bubble 
and financial crisis stirs strong emotions as one realizes that 
this dark time in our global economy was not as “unex-
pected” as many would like us to believe. Several other 
well thought out examples of “big data” that probably will 
not evoke such a visceral reaction are also provided to show 
how individual biases can alter the detection of the real 
signal in our ever expanding world of “big data.” Silver 
also highlights the softer side of modeling: all predictions 
are made in a political, financial, academic, or marketing 
context and are invariably subject to the biases created by 
that macro-environment.

The second half of the book focuses on applying Bayes 
theorem in making predictions. When most people read 
the words “Bayesian statistics,” their mind drifts away to a 
happier place and comprehension ceases. However, Mr. Sil-
ver explains Bayes theorem in simple terms that will grab 
your attention. For example, he scientifically and amusingly 
explores the application of Bayesian statistics to a decidedly 
non-“big data” problem: the probability that your partner 
is cheating on you if you return from a business trip and 
find an unknown pair of underwear. The reader explores 
the probability of a cheating partner based on the Bayesian 
approach of determining the probability of cheating if your 
hypothesis is true, the probability if your hypothesis is false, 
and the a prior probability that before finding the unknown 
underwear you would suspect your partner of cheating. As 
with any good teacher, picking the correct example is the 
best way to prove the Bayesian methodology. Once the theo-
rem has been properly stored in your brain (with an example 
you will never forget), Mr. Silver switches the tone through-
out the last half and presents real world examples, such as 
chess, poker, climate change, and terror attacks around the 
world, of accurate predictions using Bayesian statistics.

At the heart of using Bayes theorem is a constantly 
evolving prior probability based on new data. A more 
sobering example is presented about the probability of ter-
ror attacks before September 11, 2001. Because the prior 
probability of an attack was so low, the Bayesian method 
suggests the probability of a terror attack of that magnitude 
was low as well. However, with the new knowledge that 
was gained after September 11, 2001, the prior probability 
has now changed, and therefore, the posterior probability 
of another terror attack has also increased. The reader can 
highlight in their own mind, using Bayesian statistics, that 
our own internal bias (i.e., prior probabilities of an event 
being true) could greatly affect our sincere efforts in predic-
tions. Mr. Silver is clearly a Bayesian statistician and only 
briefly touches on the frequentist method. However, even 
a frequentist would gain insight into his explanations of 
various predictions.

This book eloquently highlights the problem that too much 
“big data” can cause if we, as researchers, do not adequately 
control our own bias. A computer is great when it comes to 
statistics and electronic medical records, but a computer can 
only do so much when making predictions. Ultimately, it is 
up to humans to decide whether these predictions are plau-
sible and whether the patterns that are seen are the noise or 
the true signal. Therefore, in recent years with the explosion 
of “big data” into anesthesiology, we are tasked to understand 
and admit our own biases and incorporate them into our use 
of big data, whether using a Bayesian or frequentist approach.

In summary, The Signal and The Noise: Why So Many Pre-
dictions Fail but Some Don’t is a fascinating read to understand 
how “big data” can lead very well meaning, hard-working, 
educated individuals down the wrong path. The impact of 
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subtle misperceptions has real consequences and those con-
sequences can be directly attributed to misunderstood biases 
and the analyses based on those biases. We recommend that 
every clinician, researcher, and administrator takes the time 
to read this book and consider his or her own biases.

Amy M. Shanks, M.S, Sachin Kheterpal, M.D., M.B.A.* 
*University of Michigan Medical School, Ann Arbor, Michi-
gan. sachinkh@med.umich.edu  

(Accepted for publication May 30, 2013.) 

from Cullen himself. After coworkers and hospital officials 
became suspicious because of a pattern of inappropriate 
deaths on Cullen’s shifts, they conducted their own inter-
nal, superficial, and ineffective investigations, each of which 
led to Cullen being asked to resign, with the proviso that 
he would be issued a neutral letter of reference, and some-
times resulted in disciplinary action for the whistle blower. 
Although some hospitals strongly suspected Cullen of poi-
soning patients, they chose not to alert authorities because of 
the negative publicity that would be generated.

The case gained strength when a pharmacist at Somerset 
Hospital in New Jersey called the State’s Department of Poi-
son Control to inquire about the dose of digoxin required to 
achieve the astronomically high levels found in the bodies of 
two victims after their deaths. Neither patient was ordered 
to receive digoxin nor was there any record of its administra-
tion. Massive digoxin toxicity in one patient is a mystery, but 
in two it is murder.

If we lived in an ideal world, at the moment of this chill-
ing revelation, everything would have come to a halt: law 
authorities would have been alerted, toxicologists summoned, 
and the scenes of the purported crimes sealed off with yellow 
tape. Every needle dispenser would have been quarantined 
and searched and video camera footage inspected. At the very 
least, Cullen would have been placed on 24-h surveillance 
and not allowed anywhere near a patient. But none of this 
occurred. Dr. Steven Marcus, head of New Jersey’s Poison 
Control, urged hospital officials to contact law enforcement 
when he began to connect the dots, but did not appear to 
realize that his recommendations went unheeded as Cul-
len continued to kill. He rued this decision during a tearful 
moment while being interviewed for the 60 Minutes segment.

The second half of the book details the investigative 
efforts of the two detectives who doggedly pursued evidence 
of Cullen’s guilt, with the help of one of Cullen’s former 
coworkers, who needed considerable persuading that Cullen 
would be capable of such heinous activities. It reads more 
like a police procedural, as law authorities from New Jersey  
and Pennsylvania eventually realize the extent of Cullen’s 
murderous activities.

Reading this book, I became enraged at the system sur-
rounding the inappropriateness of neutral professional 
references. Hospitals that strongly suspected Cullen of 
wrongdoing were unwilling to offer those suspicions to 
subsequent employers because of the fear of litigation for 
unlawful termination. Graeber takes hospitals to task for 
their willingness to turn a blind eye to potential problem-
atic employees as long as the wards are adequately staffed. 
For example, while working at Warren General Hospital, in 
Warren, Pennsylvania, Cullen attempted suicide after stalk-
ing a coworker and breaking into her house in the middle of 
the night. As his coworkers looked on, Cullen was treated in 
the hospital’s emergency room and subsequently sentenced 
to treatment in a high-security psychiatric institution. Dur-
ing his stay there, the nursing office of Warren Hospital left 

The Good Nurse: A True Story of Medicine,  
Madness, and Murder. By Charles Graeber. New 
York, Twelve–Hachette Book Group, 2013. Pages: 
320. Price: $26.99.

The Good Nurse is the true story of Charles Cullen, a nurse 
who likely took the lives of hundreds of patients in nine 
hospitals along the New Jersey–Pennsylvania border, over a 
16-yr period from 1987 to 2003. If these estimates are cor-
rect, Cullen would be one of the most prolific serial killers 
in U.S. history. Cullen, who had a substantial background of 
mental illness and multiple suicide attempts, accomplished 
his murders by injecting lethal doses of medications, such 
as insulin and digoxin, while working as an intensive care 
nurse. Earlier this year, he was interviewed for a 60 Minutes 
segment; it was the first time this television news show had 
ever interviewed a serial killer.

Medical serial killers are well known throughout history and 
are often given the label “Angel of Death.” Although the term 
invokes altruistic motivations, very few of these nurses or phy-
sicians killed to relieve suffering. Most are like Cullen—they 
possess a complicated dysfunctional and insecure emotional 
life that leads them to a position of power where they become 
euphoric while witnessing the consequences of their actions, or 
as they rise to hero status during the subsequent rescue.

The Good Nurse is written by Charles Graeber, a free-
lance journalist and former medical student and scientific 
researcher. He conducted a series of interviews with Cullen 
(from prison) as well as with the detectives who cracked the 
case and a host of supporting characters.

The story of Charles Cullen is described in two roughly 
equal parts. The first is Cullen’s personal story, that of a com-
plicated and insecure psychopath who was also a very compe-
tent and reliable nurse. As a sensitive and enduring listener, 
he befriended female coworkers easily, and was generally well 
liked by those who did not know his inner secrets. Graeber 
describes how Cullen sidestepped the hospital’s electronic 
drug dispensers and medical record systems, so his removal 
of certain drugs became undetected and largely untraceable. 
Much of this first section describes the details of how Cullen 
poisoned his victims, with information presumably learned 
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