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A Civil Action Statistics Worksheet Answers

Introduction: More Than a Courtroom
Drama

Jonathan Harr’s 1995 book A Civil  Action  and the subsequent
1998 film starring John Travolta tell the gripping story of a small-
town water  contamination case.  On the surface,  it  is  a  legal
thriller about toxic torts, corporate malfeasance, and the collapse
of a law firm. But beneath the courtroom theatrics lies a deeper,
often  overlooked  protagonist:  statistics.  The  entire
case—whether the leukemia cluster in Woburn, Massachusetts,
was caused by chemical dumping—rested on the interpretation
of numbers. For students of law, environmental science, or data
analysis, understanding the statistical reasoning behind the case
is  essential.  This  is  where  a  resource  like  A  Civil  Action
Statistics Worksheet Answers  becomes invaluable.  Such a
worksheet  typically  breaks  down  the  key  statistical  tests,
hypotheses, and fallacies that decided the case. In this article,
we will  explore the major  statistical  concepts  from the case,
provide model  answers  to  common worksheet  questions,  and
explain how to think critically about evidence in legal settings.

Overview of A Civil Action and the Role of
Statistics

The story centers on the townspeople of Woburn, Massachusetts,
who  experienced  an  unusually  high  number  of  childhood
leukemia  cases.  The  plaintiffs  argued  that  the  contamination  of
two  municipal  wells  by  industrial  solvents—specifically
trichloroethylene (TCE) and perchloroethylene (PCE)—caused the
cancers.  The  defendants,  including  W.R.  Grace  and  Beatrice
Foods, claimed the cluster was random. To resolve this, the court
turned to statistical evidence.

The Legal Battle and Statistical Evidence

In  a  toxic  tort  case,  the  burden  of  proof  is  typical ly
“preponderance of the evidence” in civil cases—meaning more
likely  than  not  (greater  than  50%  probability)  that  the
defendant’s  actions caused the harm.  To establish  causation,
plaintiffs  used  epidemiological  studies  and  statistical  tests.  The
key question was: Is the observed leukemia cluster statistically
significantly higher than what would be expected by chance? The
statistical analysis involved comparing the observed number of
cases  to  an  expected  number  based  on  national  or  state
incidence  rates,  often  using  a  Poisson  distribution  because
leukemia is a rare event.

The  worksheet  that  accompanies  A  Civil  Action  in  many
classrooms asks students to replicate some of these analyses. A
well-prepared  set  of  A  Civil  Action  Statistics  Worksheet
Answers helps learners grasp why the judge excluded certain
evidence, why p-values mattered, and why the jury ultimately
struggled with the numbers.

Key Statistical Concepts in the Case

To  answer  worksheet  questions  correctly,  one  must  first
understand the fundamental statistical ideas that were at play.
These include hypothesis testing, p-values, confidence intervals,
and the concept of statistical power. Each of these became a
battlefield in the courtroom.

Hypothesis Testing and P-Values

In  the  Woburn  case,  the  null  hypothesis  (H₀)  was  that  the
leukemia rate in the exposed population was the same as the
background rate. The alternative hypothesis (H₁) was that the
rate was higher.  A  p-value was calculated:  the probability  of
observing at least as many cases as actually occurred, assuming
the null hypothesis is true. A small p-value (e.g., less than 0.05)
would  be  considered  statistically  significant.  However,  the
worksheet  typically  asks:  What does a  p-value of  0.03 really
mean? The correct answer is not “there is a 3% chance that the
contamination  caused  the  cancer,”  but  rather  “if  the
contamination had no effect, there is a 3% chance of seeing such
an extreme cluster purely by chance.” Many students—and even
legal professionals—misinterpret this, so a good set of A Civil
Action Statistics Worksheet Answers clarifies the definition.

Confidence Intervals and Error Margins

Confidence  intervals  provide  a  range of  plausible  values  for  the
true risk ratio. For example, if the relative risk of leukemia in the
exposed  area  was  2.5  with  a  95%  confidence  interval  of  (1.1,
5.7),  that  interval  does  not  include  1.0,  suggesting  the  effect  is
statistically significant. But the width of the interval also reflects
precision. A worksheet may ask: How does the sample size affect
the confidence interval? The answer: larger sample sizes lead to
narrower intervals, giving more precise estimates. In Woburn, the
number  of  cases  was  small,  so  confidence  intervals  were  wide,
making causation harder to prove.

Sample Worksheet Questions and Answers

Below are  typical  questions  found on  a  civil  action  statistics
worksheet, along with model answers. These mimic the style of a
high school or undergraduate assignment.

Question 1: Interpreting p-values

Question: In the trial, an expert testified that the p-value for the
leukemia cluster in East Woburn was 0.015. Explain what this
value  means  in  context.  Is  it  strong  evidence  that  the
contamination caused the cancers?

Answer:  The  p-value  of  0.015  indicates  that  if  the  null
hypothesis were true—meaning the water contamination had no
effect  on  leukemia  rates—the  probability  of  observing  a  cluster
as extreme as the one in East Woburn (or more extreme) is 1.5%.
This is  below the conventional  significance threshold of  0.05, so
the  result  is  considered  statistically  significant.  However,
statistical  significance  does  not  automatically  imply  causation.
There may be confounding factors,  selection bias,  or multiple
comparisons (many sub-regions tested).  In the context of  the
trial, this p-value provided some evidence against the null, but
the defense argued that because several geographic zones were
examined,  the  threshold  should  be  adjusted  (Bonferroni
correction). So, while it is suggestive, it is not conclusive proof of
causation on its own.

Question 2: Power of a Test

Question:  Suppose the true relative risk of  leukemia due to
contaminated water is 1.8. If  the study had only 20 leukemia
cases in the exposed area, what can you say about the statistical
power? Why does this matter in the courtroom?

Answer: Statistical power is the probability of correctly rejecting



the null hypothesis when it is false (i.e., detecting a true effect).
With  a  small  number  of  cases  (20)  and  a  moderate  effect
(relative risk 1.8), the power might be low—perhaps below 0.80,
which is often considered adequate. Low power means the study
is  less  likely  to  find  a  statistically  significant  result  even  if  the
contamination  actually  causes  harm.  In  court,  a  non-significant
result from an underpowered study does not prove safety; it only
means the data are inconclusive. The defense might misuse such
non-significance to claim “no evidence of harm,” when in reality
the study lacked the sensitivity to detect it. This is a common
pitfall  highlighted  in  A  Civil  Action  Statistics  Worksheet
Answers.

Question 3: Multiple Comparisons

Question:  The  plaintiffs  tested  leukemia  rates  in  12  different
census  tracts  around  Woburn.  They  found  a  statistically
significant  p-value  in  only  one  tract.  Should  this  be  considered
evidence  of  causation?  Explain  the  multiple  comparisons
problem.

Answer:  When multiple independent tests are performed, the
chance  of  at  least  one  false  positive  increases.  With  a
significance level of 0.05, if you test 12 regions, the probability of
finding  at  least  one  significant  result  purely  by  chance  is  1  –
(0.95)^12 ≈ 0.46. That is nearly a 50% chance. Thus, a single
significant  p-value  among  many  tests  is  weak  evidence  unless
the significance threshold is adjusted (e.g., Bonferroni correction:
divide 0.05 by 12 to get 0.0042). In the actual case, the judge
excluded the plaintiff’s statistical evidence partly because of this
multiple  comparisons  issue—the  analysis  had  “fished”  for  a
significant  result.  The  worksheet  answer  should  stress  that
adjusting  for  multiple  comparisons  is  critical  when  many
subgroups  are  examined  post  hoc.

How to Analyze a Civil Action Statistics
Worksheet

When working through such a worksheet,  it  helps to adopt a
structured, step-by-step approach. The following method ensures
you don’t miss key nuances.

Step-by-Step Approach

Identify the null and alternative hypotheses: Write1.
them in plain language. For example, H₀: The leukemia rate
in the exposed area equals the background rate. H₁: The
rate is higher.
Check the type of data: Are the data counts (Poisson),2.
proportions (binomial), or continuous? Most toxic tort
analyses use Poisson or binomial distributions because
they deal with rare event counts.
Calculate the expected number of cases: Multiply the3.
population at risk by the background incidence rate. For
instance, if the background rate is 0.0001 per person-year
and the exposed population is 10,000 person-years, expect
1 case.
Compute the test statistic and p-value: Use the4.
appropriate test (e.g., exact Poisson test). A worksheet

may provide the numbers and ask for interpretation.
Consider effect size and confidence interval: Do not5.
rely solely on p-values. Report the relative risk or odds
ratio and its 95% confidence interval.
Evaluate assumptions: Were the cases independent?6.
Was the population stable? Were there potential
confounders like age, smoking, or occupation?
Address multiple comparisons: If the analysis involved7.
many subgroups, apply a correction or discuss the inflation
of Type I error.
Draw a cautious conclusion: Statistical significance is8.
not synonymous with legal causation. Acknowledge
uncertainty, study limitations, and alternative explanations.

These steps are exactly what a well-structured set of A Civil
Action Statistics Worksheet Answers should guide students
through.

Common Mistakes and Misinterpretations

Even advanced students often stumble on the same traps. By
anticipating  these  errors,  you  can  both  solve  the  worksheet
correctly and understand why the real trial was so contentious.

Confusing statistical significance with practical
importance: A very small p-value might be obtained from
a huge sample even if the actual effect is tiny. In Woburn,
the effect size (relative risk) was more important than the
p-value alone.
Ignoring the base rate fallacy: People tend to
overestimate the probability of a rare event when
presented with a positive test. In law, this can lead to
overconfidence in statistical evidence.
Misinterpreting p-values as the probability that the
null hypothesis is true: This is a common error. The p-
value is not the probability of H₀. It is the probability of
data given H₀.
Using the wrong denominator: Some worksheet
problems incorrectly compare observed cases to total
population instead of person-years at risk. This changes
the expected number and invalidates the test.
Overlooking confounding variables: In Woburn, factors
like prior medical history, occupation, and residence time
were not fully accounted for in the simple cluster analysis.
The worksheet may ask: “Why might the simple Poisson
test be insufficient?”

A comprehensive set of A Civil Action Statistics Worksheet
Answers  will  flag  these  pitfalls  and  provide  clear,  correct
reasoning.

Conclusion: Why Statistics Matter in Justice

The story of A Civil Action is a sobering reminder that numbers
are  not  neutral.  They  can  be  wielded  with  precision  or
manipulated to confuse. For anyone studying law, public health,
or data science, mastering the statistical reasoning behind the
Woburn  case  is  essential.  A  well-crafted  A  Civil  Action
Statistics Worksheet Answers does


