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Introduction

Most of us have come across the following in our consultation documents:  a report, study, analysis, or opinion that you read and think, “that ain’t right!”  But when you try to explain why it isn’t correct, you have a difficult time articulating what’s wrong with the statement.  Such examples include the biological assessment that determines the project is not likely to adversely affect listed resources because there are no data to prove it will adversely affect the resource, or the biological opinion that concludes the project won’t jeopardize the listed resource because the law says the Action Agency can’t jeopardize.  Learning how to argue well will prepare you to counter these arguments in a logical and defensible manner.  Knowing how to compose sound arguments will also aid in the development of your own consultation documents.  Opinions that do not contain sound arguments are often ruled to be arbitrary and capricious by the courts.

Argumentation, an overview

When introduced to the concept of arguing, what first comes to mind?  Many people first think in terms of a disagreement or heated debate, or even a fight. Others see arguments as having rhetorical power, the ability to persuade others or to get what you want.  Still others may think an argument as a well-crafted statement, one that is uniquely interesting or has literary merit.  When we are preparing biological opinions, we use the term “argument” in the context of reasoning, not of quarreling or rhetoric or good writing skills.  For our purposes, an argument has rational strength if it provides a sound reasoning to accept its conclusion, even if it doesn’t persuade you to the speaker’s way of thinking.  This concept has been supported by the courts (Marsh v. ONRC, 490 US 360, 368 (1989) - Mere disagreement with the Service’s findings does not render its decision arbitrary and capricious).  When we issue a jeopardy or adverse modification opinion, the action agency or applicant, or even a judge may not like our opinion, but as long as our conclusion is based on rational, believable, and acceptable evidence and the connection between the evidence and the conclusion is sound, our conclusion will be upheld.

An argument is:

A statement or group of statements that provide rational support for another statement.

Another useful definition is:

A conclusion or judgment that results from reasoned reflection of evidence.  

Perhaps a good way of thinking about it is to look at the etymology of the word. Argument comes from the Latin, “arguere”, which means “to make clear, to declare”.  

Why is this important to section 7 consultation?  Consider a biological opinion.  A good opinion should present a conclusion based on a reasoned assessment of the evidence.  The evidence must be the best commercial and scientific data available.  A good biological opinion should contain good arguments.  Consider also the supporting documentation used in a consultation.  The biological assessment also provides an analysis of the proposed action, and states a conclusion as to whether the proposed action is likely to adversely affect the listed resource.  Consulting biologists need to be able to recognize good and poor arguments in order to adequately analyze the biological assessment and to make sure the resulting biological opinions are as rational and as logical as they can be.

We can also think about the biological opinion in a legal context.  In the Challenges module, we discussed the Administrative Procedures Act and the arbitrary and capricious standard.  A biological opinion can be arbitrary or capricious if:

· We relied on factors that Congress had not intended us to consider
· We entirely failed to consider an important aspect of the problem
· We offered an explanation for our conclusion that runs counter to the evidence before us, or is so implausible that is could not be ascribed to a difference in view or the product of expertise
· We failed to articulate a satisfactory explanation for our conclusion
Note in particular the last two bullets.  The concept of sound arguments is imbedded in the arbitrary and capricious standard.   In order for our biological opinions to pass legal muster, we must articulate a satisfactory explanation for our conclusion; in other words the conclusion can(t run counter to evidence.  

So how do we write good arguments?  We first need know what a good argument looks like.  We will also need to know how to describe arguments, so when we see a suspicious statement made in a consultation document, we’ll be able to articulate why it’s wrong, and hopefully be able to fix it.  

What does an argument look like?  

How do you tell a statement is an argument?  In most documents, including our own consultation documents, there are a lot of statements, claims, or opinions, but this doesn’t necessarily mean they are all arguments.  A claim or belief that is put forward without supporting statements is not an argument.  An argument must have at least one piece of evidence or statement of support.  Fortunately, there are often indicators.  Look for indicator words like “since,” “for,” “because,” or “consequently,” “hence,” “therefore, ” or “thus.”  Also, consider the statement being made.  Does the author/speaker appear to be trying to prove something?  What is his or her thesis?  In a biological opinion, the main argument is made up of numerous sub-arguments.  The purpose of the main argument is to determine whether or not the action is likely to result in jeopardy or adverse modification.  The sub-arguments provide the premises on which we base our final conclusion.  

Once you have identified the argument, you can analyze it and determine if is a strong argument.  This process is called argument analysis, which consists of two main steps, reconstructing the argument and evaluating the argument.  By reconstructing the argument in a standardized form, we can get rid of superfluous words and concepts, clarify what the argument means, and put it in an easy to understand format.  This will aid in evaluating the argument, when we determine if the argument does, indeed, prove its point.  

Reconstructing the argument

There are two basic parts of an argument, the premise and the conclusion.  The premise is the reason or reasons that are supposed to support the conclusion.  The conclusion is what the argument is supposed to establish, the point of the argument.  The standard form of argument analysis breaks the argument down into these two components, getting rid of the additional explanations, examples, irrelevant evidence, etc.

Let’s look at some examples:

Example 1.  

Text from a biological assessment:

“The proposed bridge replacement will be completed between September 15 and November 1.  The least Bell’s vireo nesting season typically occurs in the spring and summer, between March 15 and September 15.  Because the project will occur outside of the species’ nesting season, noise from construction activity will not disturb nesting birds.”

In standard form, the argument looks like this:

	1st premise
	The proposed action will occur between September 15 and November 1

	2nd premise
	The species nesting season is between March 15 and September 15

	Conclusion
	Noise from bridge replacement won’t disturb nesting birds.


In this example, the author didn’t include any extra information.  Each sentence was either part of a premise or part of the conclusion.  Typically, arguments have additional information that may or may not be useful for assessing the effectiveness of the argument, as in the next example:

Example 2. 

Text from a technical assistance letter to an Action Agency:

Streambank and riparian damage caused by grazing livestock has affected and continues to impact Lahontan cutthroat trout.  For example, a recent survey found many stream reaches had raw, actively eroding cutbanks and little riparian vegetation.  Excessive grazing within the riparian area can lead to increased sedimentation, which causes mortality of embryos and fry through suffocation in the substrate.  The proposed action will allow grazing in riparian areas within the range of the Lahontan cutthroat trout.  Therefore, continued grazing is likely to adversely affect Lahontan cutthroat trout through mortality of embryos and fry.”

In standard form, the argument looks like this:

	1st premise
	Excessive grazing in riparian area can cause increased sedimentation.

	2st premise
	Increased sedimentation can suffocate embryos and fry, result in mortality.

	3nd premise
	The proposed action will allow grazing in riparian areas within the range of Lahontan cutthroat trout.

	Conclusion
	The proposed action is likely to adversely affect Lahontan cutthroat trout.


Note that the first part of the paragraph really isn’t part of the argument, so was excluded when put into standard form.  

Sometimes the premises are not clear from the statement:

Example 3. 

A comment letter to an Action Agency:

The Service recommends denying the permit for the proposed stormwater channel adjacent to Wildcat Marsh at the Richmond Refinery.  The Service is concerned about the lack of mitigation for adverse impacts to intertidal mudflats.  These unique wetlands are becoming increasingly rare throughout the San Francisco Bay area.  The proposed project will contribute to the cumulative loss of these wetland habitats in the San Francisco Bay area.

	1st premise
	Lack of mitigation for impacts to intertidal mudflats

	2nd premise
	Intertidal mudflats are unique and increasing rare

	3rd premise
	Proposed project will contribute to the cumulative loss of these habitats

	4th premise
	(By policy, the Service recommends denial to any project that results in a net loss of wetlands)

	Conclusion
	Service recommends denial of this permit


Note, the 4th premise is unstated in the example.  This is illustrated by using parentheses around the premise.  

Why is the standard form of argument analysis useful?  First, it clears the argument of extraneous material.  In Example 2, the first few sentences weren’t part of the main argument.  Second, using standard form can point out where the author didn’t provide enough evidence to support the conclusion.  In Example 3, we added the 4th premise when writing the argument in standard form in order to completely support the conclusion.   When we are writing biological opinions, standard form can be a useful tool to make sure we haven’t leapt to a conclusion.  It allows us to confirm that we have provided all of the evidence, even the obvious points, before making our conclusion.  Finally, using the standard form promotes clearer formulation of arguments.  Arguments fall into certain patterns.  By first composing our arguments in standard form, we can make sure they follow one of the correct patterns before inserting them into the text of our biological opinions.

Evaluating arguments

Once we have placed the argument in standard form, we can begin evaluating it.  To do this, we first must ignore whether the premises are true or false, then ask ourselves:

· If the premises are true, will the conclusion have to be true?  Or,

· If the premises are true, will it be more likely that the conclusion is true?

If you agree with either of these, the argument is well formed.  If both of these are false, the argument is ill formed.  Note, this does not necessarily mean the argument is strong or weak, because we have not reviewed the validity of the premises.  If the premises are true, and the argument is well formed, the argument is strong.  If the argument is well formed, but the premises are false, the argument fails.

When good arguments go bad

As noted above, arguments can be wrong in two ways:

· The premise or premises can be false

· The conclusion doesn’t follow from the premise (conclusion not supported by premise)

Let us look at two examples:  

Example 4.

San Francisco garter snakes live in wooded areas far away from wetlands, therefore filling this wetland will not kill SF garter snakes.

	1st premise
	SF garter snakes live in wooded areas

	Conclusion
	Filling the marsh will not kill SF garter snakes


We happen to know that San Francisco garter snakes do not live in wooded areas, therefore the premise is false, and the argument is weak.  Would this be a strong argument if the premise were true?  

Example 5.

Logging near roost trees won’t affect Indiana bats, because they can just fly away.

	1st premise
	Indiana bats can fly

	Conclusion
	Logging near roost trees won’t affect Indiana bats


The premise is certainly true, but does the premise automatically lead to the conclusion?  No, because there are several other ways logging can affect Indiana bats.  This is an ill formed argument.  

In biological opinions, we often come across ill formed arguments.  The author may have all of the information and evidence needed to make a conclusion, but if the arguments are presented incorrectly, the opinion will fail.  

How to recognize a well-formed argument

A well-formed argument is any argument whose conclusion does follow from its premises.  To recognize a well-formed argument, we again must first assume the premises are true, and then we ask whether we would have a good reason to believe that the conclusion is true.  There are two types of well-formed arguments, valid and cogent.

An argument is valid when it is impossible for the premises to be true and the arguments to be false.

Example 6.

All Pacific salmon migrate upstream to spawn.  Winter-run chinook are Pacific salmon.  Winter-run chinook migrate upstream to spawn.  

	1st premise
	All Pacific salmon migrate upstream to spawn

	2nd premise
	Winter-run Chinook are Pacific salmon

	Conclusion
	Winter-run Chinook migrate upstream to spawn.


The conclusion cannot be false if the premises are true.

A cogent argument is a bit more difficult to determine.  An argument is cogent when the premises make the conclusion merely probable.  The argument is not valid, but the premises are good reasons for the conclusion.  Validity is a pretty high bar.  The most successful arguments are those that are valid, but arguments can still succeed without being valid.    

Example 7.

Allium munzii (Munz’s onion) is generally restricted to mesic clay soils.  There are no mesic clay soils within the action area.  Therefore, there are no Munz’s onion populations within the action area.

	1st premise
	Munz’s onion is generally restricted to mesic clay soils

	2nd premise
	There are no mesic clay soils within the action area

	Conclusion
	There are no Munz’s onion populations within the action area


Cogent arguments are based on likelihood; we must ask ourselves, is there reason to believe the conclusion based on the premises?  In example 7, we must ask ourselves if it is reasonable to conclude that there are no Munz’s onion populations within the action area if we know that Munz’s onion populations are generally associated with a type of soil not found within the action area.  It is reasonable to conclude this, so the argument works.  

Unlike valid arguments, there are degrees to cogency.  Some arguments can be more cogent than others, depending on how well the premises support the conclusion.  In Example 7, what if the premise stated that some Munz’s onion populations were associated with mesic clay soils?  What if it only stated that a few Munz’s onion were associated with mesic clay soils?  We would be less inclined to accept the argument.  

We must be cautious about using cogent arguments in biological opinions.  They are an acceptable form of argument, but if they are based on a lower likelihood of something happening, they may undermine the conclusion.  In other words, if we are basing the totality of our jeopardy or adverse modification determination on a premise stating “a few” or “some” individuals exhibit a certain behavior when exposed to a stressor, this will not be a very strong argument.  The more support the premises of an argument provide for the conclusion, the more cogent the argument is.

Patterns of arguments

Well-formed arguments, whether valid or cogent, have distinct patterns.  A pattern of argument displays the form or structure of an argument.  Being able to recognize the pattern is an easy way to evaluate an argument.  If the argument fits one of the common patterns of argument, it is well formed.  Being familiar with the common patterns of argument also allow us to demonstrate that some arguments are fallacious (more on this later). 

When establishing the pattern of an argument, it is common practice to use symbols to represent the words or phrases symbolically.  For example, we can represent Example 6 using symbols:

Example 6.a.

	1st premise
	All Pacific salmon migrate upstream to spawn

	2nd premise
	Winter-run Chinook are Pacific salmon

	Conclusion
	Winter-run Chinook migrate upstream to spawn.


We replace the words and phrases with symbols:

x stands for winter-run Chinook,

A stands for Pacific salmon, and

B stands for things that migrate upstream to spawn

The pattern of this argument looks like this:

x is an A

All A’s are B

x is a B

Note that we flipped the two premises in order to fit the argument into a pattern.  It is still the same argument.  

Learning the patterns of argument is a whole area of study in itself, so we only provided an introduction of patterns here.  Attachment 1 provides a list of some common valid and cogent patterns, and also a list of ill-formed patterns.  

Ill-formed arguments

If an argument is neither valid nor cogent, it is considered to be ill-formed.  This does not necessarily mean we should immediately throw the argument out, as sometimes all the argument needs is a bit of tinkering to become either valid or cogent.  Take the following example:

Example 8. 

The instructor must be female because her name is Kristi.

In standard form, this would look like:

	1st premise
	The instructor’s name is Kristi

	Conclusion
	The instructor is female


The pattern looks like this:

x is Z

x is Q

What is wrong with this pattern?  This argument is not valid.  The instructor’s name being Kristi doesn’t by itself guarantee that the conclusion is true.  Is the argument cogent?  It is if we add a second premise:

	1st premise
	The instructor’s name is Kristi

	2nd premise
	(Most people named Kristi are female)

	Conclusion
	The instructor is female


The pattern now looks like this:

x is Z

Most Zs are Qs

x is a Q

This is now a cogent argument.

This “chain of logic” is sometimes missing in our biological opinions.  When we review our opinions, we should not have to ask ourselves, “What was that middle part again?” (to quote Kevin Kline in A Fish Called Wanda).  To guard against this, write the argument in standard form, check the pattern, and determine if it matches one of the common patterns provided in Attachment 1.  If it doesn’t, try adding or changing a premise to correct the error (using additional evidence, obviously, not just making things up; an argument with false premises is also a bad argument).  Remember the audience when reconstructing arguments!  What may be obvious to a biologist may not be obvious to a reader.  

Well-formed arguments – summary

	Well-formed arguments
	Ill-formed arguments

	Valid
	Cogent
	

	Truth of premises guarantees truth of conclusion.
	Truth of premises does not guarantee truth of conclusion, but the conclusion is probably true if the premises are true.
	Premises do not make conclusion probable.


How to identify a strong argument

Until now, we have been ignoring the validity of the premises to focus on the connection between the premises and the conclusion.  But this is only one part of argument analysis.  Not only does the argument have to be well formed (either valid or cogent), its premises have to be true.  A strong argument is one that is both well-formed (premises support the conclusion) and containing true premises.

Of course, there is more than one way for an argument to be strong.  An argument can have either deductive strength or inductive strength.  An argument has deductive strength if the argument is valid and it is reasonable for a person to believe the premises.  Let’s look at Example 6 again:

	1st premise
	All Pacific salmon migrate upstream to spawn

	2nd premise
	Winter-run Chinook are Pacific salmon

	Conclusion
	Winter-run Chinook migrate upstream to spawn.


This argument is valid and both premises are reasonable, therefore it is a deductively strong argument.  

On the other hand, an argument can be inductively strong if the argument is cogent and the premises are justified for the reader.  It is this latter condition that can get a consulting biologist in trouble.  An argument can be cogent and reasonable to the author, but what if the reader has additional information?  To illustrate this, we’ll revisit Example 7:

Example 7.a.

	1st premise
	Munz’s onion is generally restricted to mesic clay soils

	2nd premise
	There are no mesic clay soils within the action area

	Conclusion
	There are no Munz’s onion populations within the action area


This is a cogent argument, and the premises appear to be reasonable, therefore we would conclude it is a strong argument, right?  But what if the reader had additional information?  Perhaps the reader is aware of at least one Munz’s onion population associated with pyroxenite outcrops, not mesic soils, and we know that there are pyroxenite outcrops within the action area.  The 1st premise is no longer completely correct and the argument fails.  When there is additional information that is not considered in an argument, the argument can be defeated.

Think about this in terms of the evidence standard for the ESA, “best scientific and commercial data available.”  If our biological opinions do not meet this standard, our arguments will fail.

In conclusion, to evaluate an argument, we must first determine whether the argument is well formed (valid or cogent) or ill formed.  Second, we must determine if the premises are correct.  If the argument is well formed and the premises are true, the argument is strong.

Fallacious arguments

Based on the above discussion, we can see that good arguments in biological opinions have four characteristics 

1. All of premises are believable, acceptable, warranted  

2. All premises consider and are based on all evidence relevant to the argument (best available science)

3. They are well formed (valid or cogent)

4. They defend themselves

If an argument doesn’t have these characteristics, it is fallacious.

A fallacy is an argument that is unsound or invalid, that fails to establish its conclusion, or that is based on unacceptable, irrelevant, or false premises.  It also can be an argument that fails to give an effective rebuttal to the most serious challenges (doesn’t defend itself).  On the surface, a fallacious argument may not appear to be incorrect.  We may have a gut feeling, “something is wrong” as with the examples given in the introduction to this study guide.  Recall the example of the “no jeopardy” determination based on the fact that the law does not permit the agency to jeopardize.  Most of us will immediately discard this argument, knowing intuitively that it is incorrect.  But can you explain why it is wrong, and furthermore, can you correct it?  

Some types of fallacies are so common that they have been given names.  Learning to identify these fallacies, and some counter-arguments to defeat them will help strengthen your own arguments, which will improve your ability to protect the listed resources.  

Attachment 2 includes a list of fallacies often seen in consultation documents or during consultation.  

Countering fallacies

Proving an argument is fallacious is usually more complex than just shouting, “Ah ha!  Argumentum ad ignorantiam!”  While there is some amusement in playing fallacy bingo during long meetings or comparing your fallacy life list with other biologists (“I just heard a tu quoque fallacy!  A rare bird; beautiful plumage!”), it isn’t very constructive in terms of actually countering the argument.  Here are three ways to counter fallacious arguments:

1. Self-destruction.  Reconstruct the argument in standard form, where the flaws will be apparent.  

Example:  The power company argues that modifying operations to a run-of-the-river flow regime will adversely affect bald eagles.  They cite studies that show bald eagles downstream from the dam eat suckers killed when the river below the dam is dewatered.  The company argues that if the river is never dewatered, the suckers will not die, and the bald eagles will starve.  

Put into standard form:

	1st premise
	Suckers die when the river is dewatered.

	2nd premise
	Bald eagles only eat dead suckers.

	Conclusion
	If river is not dewatered, suckers won’t die and the eagles will starve.


This argument can be rejected because it is not reasonable to believe that bald eagles will only eat dead suckers.  

2. Counter-example.  Provide additional information that defeats the argument.  This is what happened in example 7.a.  By providing information about a population of Munz’s onion associated with pyroxenite outcrops, and demonstrating that there are pyroxenite outcrops within the action area, the reader proved the conclusion was no longer correct.

3. Absurd example.  Use the same argument pattern as the fallacious argument, but lead to an obviously false or absurd conclusion.  Show that the pattern of reasoning is exactly the same. 

Biological opinions as arguments

Hopefully by now, you understand how knowing the art of argument is vital to good consultations.  Our biological opinions must provide a rational basis for our “jeopardy,” “no jeopardy,” adverse modification,” or “no adverse modification” conclusions.  They must be based on the best available evidence.  The evidence must be believable, justified, and relevant to the consultation.  The opinion must make a clear and rational connection between the evidence and the conclusions it reaches.  The courts have consistently concluded that opinions that do not meet these standards are “arbitrary and capricious.”  

Evaluating your own writing for sound arguments  

After you have completed the draft biological opinion, ask yourself the following questions:

· Have you suppressed any facts?  Don’t ignore opposing view points.  An argument can be quickly defeated if additional information shows that one of its premises is incorrect.  If there is additional information or analysis that you did not use in the opinion, the administrative record should clearly show what you looked for and why you disregarded the other evidence.

· Have you manipulated the facts? Don’t stretch the truth to suit your purposes.

· Do you have enough evidence?  Review your premises.  Are you relying on rhetoric to make your arguments?  Have you skipped steps in your logic train?

· Do you have too much evidence?  Have you buried your argument in a lot of extra information?  An argument will not be successful if the premises are spread throughout a 400 page document.  

· Is your evidence current?  Best available?  

· Are your arguments valid or cogent, or are they ill-formed?

If, after evaluating your opinion, you find that your arguments aren’t as strong as you’d like them, here are some ways you can make them stronger:

· Give additional support to weak or questionable premises

· Add additional premises to fill in the gaps

· Restate premises in their clearest form

· Rewrite the argument to make it easier to follow

· Be honest – point out where the argument is weak and why

· Clear up any vague or confusing language

· Take out irrelevant information

· Provide as much rebuttal of opposing arguments as is appropriate

Additional resources:

Copi, Irving & Carl Cohen.  Introduction to Logic, 11th ed.  Prentice Hall, 2001.

Damer, T. Edward.  Attacking Faulty Reasoning:  A Practical Guide to Fallacy-Free Arguments, 4th ed.  Wadsworth Pub., 2001.

Feldman, Richard.  Reason & Argument, 2nd ed.  Prentice Hall, 1999.

Fischer, Alex.  The Logic of Real Arguments.  Cambridge U Press, 1988.

Fogelin, Robert J, & Walter Sinnott-Armstrong.  Understanding Arguments: An Introduction to Informal Logic.  Wadsworth Pub., 2000.

Kelley, David.  The Art of Reasoning, 3rd ed.  W.W. Norton & Co, 1998.

Weston, Anthony.  A Rulebook for Arguments, 3rd ed.  Hackett Pub. Co., 2001.

Glossary:

Argument analysis:  The process of determining whether an argument is a good argument.

Cogent argument:  An argument that is not valid, but for which the conclusion is probably true if the premises are true.  

Conclusion:  What an argument is intended to establish; the point of the argument’ the proposition an argument is supposed to support.

Deductively strong argument:  A valid argument with premises that are reasonable for a person to believe.  The deductive strength of an argument can vary from one person to another, depending on that person’s evidence.

Defeated argument:  A cogent argument with reasonable premises whose conclusion is made unreasonable for a person because of that person’s background evidence.

Fallacy:  An argument that fails to establish its conclusion; an argument that has unreasonable, unbelievable, unwarranted, or unacceptable premises; an argument that is incorrect but may, or is used to, convince people of its correctness.

Ill-formed argument:  An argument that is neither valid nor cogent.

Inductively strong argument:  A cogent argument with reasonable premises that is not defeated by the reader’s background evidence.

Literary merit:  The quality of a piece of writing determined primarily by whether it is well-written, original, well-organized, and interesting.  Contrast with rational strength and rhetorical power.

Patterns of argument:  The logical structure or form of an argument. 

Premise:  A part of an argument that is supposed to help establish the argument’s conclusion.

Rational strength:  The degree to which something (typically an argument) provides good reason to believe something.  Contrast with literary merit and rhetorical power.

Rhetorical power:  The power to persuade or convince.  Contrast with literary merit and rational strength.

Standard form of an argument:  Argument written out as consecutively numbered premises and a conclusion.

Strong argument:  A well-formed argument whose premises are reasonable, and, in the case of cogent arguments, which is not defeated by one’s background evidence.

Valid argument:  An argument that follows a pattern such that it is impossible for the conclusion to be false if the premises are true.

Weak argument:  An argument that is not strong because it is ill-formed, has an unreasonable premises, or is defeated.

Well-formed argument:  An argument whose conclusion does follow from its premises.  Well-formed arguments can be (deductively) valid or (inductively) cogent.

Objectives of this Module


1.	Describe the characteristics of a good argument


2.	Identify the forms of arguments


3.	Evaluate arguments


4.	Identify sound arguments and fallacies in consultation documents	


5.	Write biological opinions that contain good arguments
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