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2505 Lecs 15 and 16      2k7    Categorical syllogisms

1. All men are mortal. 


(premise)
2. Socrates was a man. 


(premise)
3. Socrates was mortal. 


(conclusion) 

1. Socrates was Greek. 


    (premise)
2. Most Greeks drink wine. 
    

    (premise)
3. Socrates probably drank wine.

    (conclusion) 

Truth is about the content

Validity is about the form

----------------------------------------------

Categorical Propositions relate one category of things to another category of things…

· All swim instructors are teachers.

Says that all members of the class of swim instructors are members of the class of teachers.

· All monkeys are mammals.

Says that all members of the class of things called monkeys are members of the class of things called mammals.
--------------------------------------------------

What about this?

· All chairs are red.

Says that all members of the class of chairs are members of the class of things which are red (adjective).

· All people who have retired are old.

Says that all members of the class of ‘people who have retired’ are members of the class of things which are old.
----------------------------------------------------------------------------

· All flowers which are no longer attractive are suitable for compost.

All S are P

What is the S?

All members of the class of flowers which are no longer attractive.
What is the P?

Members of the class of things which are suitable for compost.
-----------------------------------------------------------

This is a list of all the propositions we’ve mentioned so far:

· All swim instructors are teachers.

· All monkeys are mammals.

· All chairs are red.

· All people who have retired are old.

· All flowers which are no longer attractive are suitable for compost.

What can we say about them?

----------------------------------------------------------------

· All swim instructors are teachers.

· All S are P

· All monkeys are mammals.

· All S are P

· All chairs are red.

· All S are P

· All people who have retired are old.

· All S are P

· All flowers which are no longer attractive are suitable for compost.

· All S are P

These are called A propositions

---------------------------------------------------------------------

A  --  E  --  I  --  O

A propositions are universal positive
All ice cream is cold

All chairs are red

All canaries are yellow

All S are P   (or All S is P)

But we might also want to talk about things which are not universally positive…

No canary is a dog

No S is P

This is an E proposition and it always has the shape      No S is P    (or No S are P)

E propositions are universal negative

e----------------------------------------

A  -  E  -  I  -  O

The four kinds of categorical propositions

A is the universal affirmative    All S is P

(about what is true about the whole group)

E is the universal negative   No S is P


(about what is not true about the whole group)

I is the particular affirmative  Some S is P

(about what is true about a particular part of the group) 

O is the particular negative      Some S is not P

(about what is not true about a particular part of the group)

-----------------------------------------------------------

A,  E,  I, or O ??

1. All students are rich.

2. Some students are not poor.

3. Ellie is not poor.   (No Ellie is poor)

4. No students who work full time are lazy.

5. Ellie is a student who works full time.

6. Some painters are creative.

7. No painters are not creative.

8. All painters who grew up in North Bay and attended Nipissing University for more than three years are creative.

9. Some painters are girls who attended Saint Joseph’s School in the 1930s.

10. Some painters are not girls who attended S. J. School in the ‘30s.

------------------------------------------------------------------------

Exercise 7-2 on page 176 and 177

Underline the quantifier and the copula verb

1.     O    Some women are not members of the women’s liberation movement.

2.     E
No desirable leader is a coward.

3.     A
All business people are rugged individualists.

4.     A


5.     E

6.     I
Some students are either arts or science majors.

7.     O

8.     E

9.      I

10.     E

11.     I

12.     E

13.     O

Find the basic sentence inside the large sentence

14.  O
Some stockbrokers are not partners.

15.  A
All physicians are graduates.

16.  I
Some politicians are people.

17.  E
No musician is a dullard.

18.  I
Some women are workers.

19.  E
No thing is an object.

20.  I
Some occasions are opportunities.

-----------------------------------------------------

Standard Phrasing Rules for Categorical Statements
A 
– All S are P

E 
– No S are P

I 
– Some S are P

O 
– Some S are not P

All standard form sentences must begin with one of the three quantifiers    

All,  No,   or  Some

All standard form sentences must have as their principal verb a present-tense form of the verb ‘to be’       (copula – is or are)

All standard form sentences must have nouns or noun phrases as both the subject and the predicate

Every sentence which does not adhere to these requirements must be reformulated to be treated in syllogistic logic.

-------------------------------------------------

Non-standard phrasing

A statements  (universal affirmative (or positive))

All S are P

Everyone in the village was starving.

Chicken soup is good for what ails you.

------------------------------------------

E statements   (universal negative)



No S are P

None of the dresses suited me.

Mammals never have feathers.

Harry is not very happy today.

----------------------------------------

I statements  (particular affirmative (or positive)



Some S are P

A few teachers are inclined to play favourites.

Half of the students approved of the schedule.

Most students at this school are from Ontario.

-----------------------------------------

O statements (particular negative)



Some S are not P

Most vegetarians will not eat eggs.

Nearly all the students disapprove of the schedule.

Some students do not want special treatment.
--------------------------------------------------------------

To avoid lengthy repetitions of words and phrases we can substitute abbreviations… 

All bats are flying things

All B are T

No bats are flying things

No B are F

Some bats are flying things

Some B are T

Be sensible, be consistent.

Provide a ‘dictionary’ by underlining


---------------------------------------------------

Schema and abbreviation are not the same

Schema:   
     All S (subject) are P (predicate)

Abbreviation:     All B (bats) are F (flying things)


-----------------------------------------------------

Translating ordinary sentences into standard form sentences and abbreviating

Every member of the team has been well-chosen.

All members of the team are members who have been well chosen.

All M are C

-------------------------------------

Clyde believes in God

All persons who are members of the group which includes only Clyde are persons who believe in God.

All C are B

-----------------------------------------------------

Try These:

All the nurses voted for the strike.

The rats are leaving the sinking ship.

No students commute from Toronto.

Many students earn less than $5,000 a year.

----------------------------------------------------

As in other aspects of logic, common sense should prevail…

All the kids haven’t arrived.

Can be interpreted to mean either

None of the kids have arrived.

Not all the kids have arrived.

When in doubt, choose the less inclusive meaning

-----------------------------------------

In other words choose O rather than E when translating into standard form

Example:

All my family couldn’t come

E (universal negative)

No family members are family members who could come

No M are C

------------------------------------

O (particular negative)

Some family members are not members who could come

Some M are not C

----------------------------------------------------------

Reviewing Quantity and Quality

___________________________

​​

All S are P


A
 Universal affirmative

No S are P


E
 Universal negative

Some S are P

 
I
 Particular affirmative

Some S are not P

O
 Particular negative

The universal or particular is the quantity

(All, no, or some)

The affirmative or the negative is the quality

(note that the ‘No’ in the E proposition signifies both the quantity and the quality)

Venn Diagrams   page 177  

Graphic illustration of Categorical Statements

All S are P            [image: image1.jpg]



No S are P             [image: image2.jpg]



Some S are P          [image: image3.jpg]



Some S are not P    [image: image4.jpg]



Distribution

Propositions refer to classes in different ways

· all members of the class        or

· not all members of the class

All children are people

Talks about the members of two classes 

The members of the class of children

The members of the class of people

All members of the class of children are members of the class of people

Means that all members of the class of children are included in the class of people.

there are no children not included

When a class term tells us something about every member of a class, we say that it is distributed.

(because the meaning is distributed across all the members)

A  propositions

All S are P

All children are people

The proposition clearly tells us something about all children  (that they are people)

Therefore, the subject term is distributed
Is the predicate term distributed?

Does it tell us something about all people?

Does it make an assertion about all people?

All S are P

All children are people

Clearly not.   It gives us no information about the members of the group ‘people’ except that all children are in it.   The shading in the diagram indicates that the field is empty.  It tells us that there are no children who are not people.  But look at the great white expanse of the ‘people’ crescent outside of the overlap.   Those are people not mentioned in the proposition.  Clearly, A propositions do not distribute their predicate terms.

[image: image5.jpg]



So
A propositions distribute only their subject terms

---------------------------------------------------------------------------------

E  propositions

No children are adults

No S are P

E propositions assert that each and every member of the subject class is not included in the predicate class

No child is an adult.  Each and every child is not an adult

The whole of the class of children is excluded from the class of adults

So the subject term of an E proposition is distributed (because it talks of children inclusively) 

What about the predicate term?

No children are adults

No S are P

Is the proposition telling us anything about ‘all’ adults?           

If we say that no children are adults, it follows that no adults are children

So all adults are excluded from any kind of commingledness with the class of children

We can see this with the Venn Diagram for E propositions.  The crescents for both the subject term and the predicate term are unshaded.    Each shows that we are saying exactly the same thing about both the subject and the predicate.  Each is entirely excluded from the other.  
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So,            E propositions distribute both terms

-------------------------------------------------------------

I propositions
Some children are siblings

Some S are P

The subject term clearly talks about only some members of the group (and is therefore undistributed)

And the predicate term of an I proposition?

[image: image7.jpg]



The Venn diagram shows that we are making an assertion only about the siblings that are the same as the children  ---  surely not about all siblings (many of whom are not children at all)

So, the predicate term of an I proposition is also undistributed

So,     I propositions distribute neither term

----------------------------------------------------------------

O propositions

Some children are not siblings

Some S are not P
Clearly the subject does not distribute its term --- it refers to some (not all) children

What about the Predicate?

[image: image8.jpg]



The predicate does distribute its term 

The whole group of siblings will exclude those particular children in the subject.

The children in the subject are outside the whole group of siblings.

So,    O propositions distribute only the predicate

-------------------------------------------------------------------------

Pattern of Distribution

A


All S is P

E


No S is P
I


Some S is P

O


Some S is not P


----------------------------------------------------------------------------

Contradictories

A and O propositions contradict each other

A proposition

All S is P
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O proposition

Some S is not P
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E and I propositions contradict each other

E proposition
No S is P
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I proposition   Some S is P
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Simplified Square of Contradiction

The square of contradiction diagrams inferences you can make about each standard-form proposition.

   
If   A is true, O is false

   
If   E is true, I is false

   
If   I is true, E is false

   
If   O is true, A is false

Existential Import

A proposition has existential import if it asserts the existence of at least one thing.    

In Aristotle’s traditional syllogistic logic, all propositions were taken to have existential import     – that is, S and P necessarily exist

 A modern (Boolean) interpretation denies this ‘existential import’ to all universal propositions, (A and E).

Only the particular propositions, (I and O) have existential import. 

------------------------

In Boolean Logic, we do not interpret universal propositions as asserting the existence of anything.

But we do interpret particular propositions as asserting the existence of something.

Obversion, Conversion and Contraposition

Obversion, conversion and contraposition are the names of logical relationships which allow us to make immediate inferences from the truth or falsity of any proposition to the truth or falsity of an equivalent proposition.

The steps involved in obverting, converting, and contrapositioning help us to identify those equivalent propositions.

(We used to consider more of these relationships, but some have been sidelined by the existential import question.)

 -----------------------------

Obversion is the only immediate inference that is valid for categorical propositions of every form  

(A – E – I – O). 

The original proposition and its obverse have exactly the same truth-value.  Knowing the truth value of one, lets us determine the truth value of the other.

Obversion consists of changing the quality of a proposition and replacing the predicate with its complement

(its complement is everything that is not the predicate   ---   (not merely its opposite)

· the complement of hero is non-hero

· the complement of beer is non-beer

· the complement of me is non-me

Any term and its complement divide the world between them….

------------------------------------

Obversion requires two steps   (p. 183)

1. change the quality (affirmative / negative)

2. replace the predicate with its complement

The obversion of… 


All S is P

· No S is P  
(change the quality)
· No S is non-P (replace predicate with complement)
The obversion of …

No S is P

· All S is P

· All S is Non-P
-----------------------------------------

The obversion of 


Some S is P

· Some S is not P  

(change the quality)

· Some S is not non-P (replace predicate with its complement)

---------------------------------

The obversion of 


Some S is not P

· Some S is P 

· Some S is non-P  

-----------------------------------------------

Contraposition

· Valid only for A and O propositions

Contraposition consists of 

2 steps

· switching the subject and predicate

· and substituting their complements

Contraposition of     

All mothers are females  (A)

2 steps:

All females are mothers   (switch S and P)

All nonfemales are nonmothers  (substitute complements)

-------------------------------------

Some students are not smokers  (O)

2 steps:

(switch)   Some smokers are not students.

(substitute)  Some nonsmokers are not nonstudents.

------------------------------------------------

Conversion 

· Valid only for E and I propositions
One step:  switch the subject and predicate

Conversion for  

No students are infants

No infants are students

-------------------------

Conversion for 

Some students are smokers

Some smokers are students

------------------------

Conversion for 

Some historians are good writers.

Some good writers are historians.

Translating into Standard Categorical Form   
Rules:

1. All statements must begin with proper quantifiers (All, No or Some)

2. All statements must have a present-tense copula verb  (is or are)

3. All statements must deal with nouns or noun phrases  (categories)

Any statements that don’t adhere to these rules must be standardized…
---------------------------------------------------------------

Categorical Syllogisms    

A three-line argument composed of categorical statements.

All humans are mortal


All humans are stupid

Socrates is a human


Socrates is a human

------------------------


-----------------------
Socrates is mortal


Socrates is stupid

But there are rules:

A Standard Form Categorical Syllogism is a formal argument consisting of 

1.
exactly three categorical propositions    (two premises and one conclusion) 
 

2.
exactly three categorical terms, 

3.
each of which is used exactly twice in

4.
exactly two categorical propositions.
All humans are mortal things

Socrates is a human

----------------

Socrates is a mortal thing

(abbreviated)

All H are M


Major premise

S is H



Minor premise

-------------

S is M



Conclusion
If the syllogism breaks the rules, it is invalid.   
You can throw it out without further ado...
Venn Diagrams are used to visualize categorical statements and arguments.

Categorical statements require two overlapping circles (one for each term).
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Categorical syllogisms require three overlapping circles (one for each term).
[image: image14.jpg]



Now that we’ve learned a few things about individual propositions, we’re going to start combining them into deductive arguments, particularly into standard-form syllogisms

We’ve already looked at many of them of course, but now we’re going to be able to make judgements that we couldn’t make before – judgments about validity

Remember:
A categorical syllogism is an argument with certain attributes

· It must have exactly three categorical propositions (two premises and a conclusion) 

· It must employ exactly three categorical terms

· Each categorical term must be used exactly twice

If these rules are not met, the syllogism is automatically invalid

Further, the terms have to be arranged in particular ways.

But first, some vocabulary

Major term

Minor term

Middle term

Major premise

Minor premise

Conclusion

--------------------------------------
Conclusion
All S is P

· The S term in the conclusion is called the minor term

· The P term in the conclusion is called the major term

· The third term (which doesn’t appear in the conclusion at all) is called the middle term (it must appear in both premises)   

All S is P
 is our standard A proposition

S is the subject of the conclusion  (minor premise)

P is the predicate of the conclusion  (major premise)

M is the middle term  (in both premises)

A standard form syllogism is always arranged in the same way

Major premise

Minor premise

----------------

Conclusion

All parakeets are birds

Some cats are not birds

--------------------------

Some cats are not parakeets

All P are M

Some S are not M

--------------------

Some S are not P 
P = predicate term

S = subject term

M = middle term

P is the major term and has to be in the major premise

S is the minor term and has to be in the minor premise

M is the middle term and has to be in both premises
Is this in proper form?

All shoplifters are criminals

All criminals are anti-social

-------------------------------

All shoplifters are anti-social

All S are M

All M are P

-------------

All S are P
The Major term is the predicate in the conclusion

The minor term is the subject in the conclusion

The middle term is the one not used in the conclusion

Major term here?   

anti-social

Minor term here?

shoplifters

Middle term here?

criminals

The premise with the major term is the major premise and should come first

The premise with the minor term is the minor premise and should come second

Therefore, we need to switch the two premises

All criminals are anti-social

All shoplifters are criminals 

-------------------------------

All shoplifters are anti-social 

-------------------------------------------------------------------------------
In the following syllogisms (1) identify the three terms; (2) find the major and the minor terms; and (3) order the syllogism correctly.
1. Some animals are not endangered species 

      All endangered species are precious creatures

----------------------------------------------

Some animals are not precious creatures

2. All political candidates are seekers of offices.

Some political candidates are Tories.

-----------------------------------------

Some Tories are seekers of offices.

3. No sprinters are slow runners because no slow runners are members of the track team, and all sprinters are members of the track team.

This is a valid syllogism  

All mothers are females

Some students are not females

-----------------------------------

Some students are not mothers

· valid means that the shape of the argument is proper

· valid means that the premises and the conclusion and the terms interact in a proper way

If the shape is valid, then we should be able to replace the terms with any other terms that we like – as long as we mimic the exact shape and relationships – and that new syllogism will also be valid

All parakeets are birds

Some cats are not birds

--------------------------

Some cats are not parakeets

We can do this over and over a hundred and a thousand times and as long as we’re careful to fit the terms and the propositions together in the exact relationship as the original, we will always have validity

It doesn’t matter whether the argument is about teacups or prime ministers or god herself
If the shape is valid – the shape is valid  

-----------------------------------------------------------------------------------

Mood and Figure equals Form

Mood is simply the outline of the categorical propositions written out in Vowels    A – E – I – O 

All drugs are hazards

A

All cocaine is a drug

A

------------------------
All cocaine is a hazard

A

AAA

No bats are birds

E

All canaries are birds

A

-------------------------

No canaries are bats 

E

EAE

What mood are these syllogisms?

All mothers are female

Terry is a mother

---------------------

Terry is a female

All mothers are female

Some girls are mothers

--------------------

Some girls are female

Some teachers are not women

Some students are not teachers

-------------------

Some students are not women

The Figure of a syllogism is determined by the location of the middle term M (the one that appears in both premises but not in the conclusion)    

There are only those four figures.

You must memorize them.  Look for the pattern.  Draw lines between the middle terms in each figure.
Figure 1

Figure 2

Figure 3

Figure 4

M
P

P
M

M
P

P
M

S
M

S
M

M
S

M
S

------------

------------

------------

------------


S
P

S
P

S
P

S
P

Combine a syllogism’s mood and figure and you have its Form
All pets are furry

All fish are pets

--------------------

All fish are furry

The mood is AAA


The figure is 1    



We get AAA-1

All mothers are female

Terry is a mother

---------------------

Terry is a female 



All mothers are female

Some girls are mothers

--------------------

Some girls are female 



Some teachers are not women

Some students are not teachers

-------------------

Some students are not women



------------------------------------------------------------------------------------------

There are 256 possible forms  (combinations of mood and figure).  We could figure this out mathematically, but we won’t…
And only 15 of those are valid

Any argument with a valid form is valid, no matter what the actual categorical terms

All pets are fish

Alvin is a pet

--------------

Alvin is a fish

AAA-1   
Valid
All teachers are young

I am a teacher

-------------------

I am young

AAA-1   
Valid
Is a valid argument necessarily a good argument?

Now we begin to see why we need to be certain that we have the syllogism arranged properly.  We can’t analyze it for validity if the premises and/or the conclusion are in the wrong order. 

Begin by finding the conclusion

Use all the clues you can

Signal words:
since, therefore, so, because, and etc.
Grouping of the propositions:   the conclusion is often isolated

Punctuation:  also a useful guide sometimes

--------------------------------------------------------------------------------------------
To identify the form of a standard-form categorical syllogism:
1. Identify the conclusion.

2. Identify the predicate term in the conclusion.

3. Find the premise which contains the predicate term.

4. That will be the major premise. Put it first.

5. Identify the minor premise.  Put it second.

6. List the conclusion last.

7. Give the letter names of each categorical statement (A – E – I – O)     This is the Mood.

8. Find the pattern created by the middle terms.  This is the Figure.

9. Combine mood and figure to get form.

AOO-1

All boys are pests

Some friends are not boys

--------------------------------
Some friends are not pests

AOO-1

Valid?   Test with counterexample…

All boys are male

Some nephews are not boys

--------------------------------------
Some nephews are not male

(still AOO-1, but clearly not valid because all true premises and false conclusion)
Testing Validity by Counterexample

All mothers are females. 

All children are people

Some students are females 

Some adults are people

---------------------------------

----------------------------

Some students are mothers 

Some adults are children

This is called constructing a counterexample.   It is one of the most powerful demonstrations of invalidity.  It proves that the true conclusion in the first example above was mere accident 

Remember:

True premises and a true conclusion do not guarantee validity 

---------------------------------------------------------------------------

The power of counterexamples:

Any time you can construct a legitimate* counterexample with all true premises and a false conclusion, you can prove the invalidity of a syllogism

*By legitimate, we mean that the structure must match exactly.   The major and minor terms must be in exactly the same relation to each other.  This requires understanding and replicating both the mood and the figure of the original syllogism.

Example:    

All toothpastes with fluoride are cavity fighters

Some peppermint toothpastes are cavity fighters

------------------------------------------------------

Some peppermint toothpastes are toothpastes with fluoride

AII-2

Counterexample:   

All cars are things with wheels

Some chairs are things with wheels

----------------------------

Some chairs are cars

AII-2

True premises and a false conclusion confirm invalidity
-------------------------------------------------

Using S (minor term), P (major term), and M (middle term), construct standard-form categorical syllogisms for each of the following forms.   Here is an example:
IAI-2             

 
Some P is M





 All S is M





 --------------





 Some S is P

AAA-3

III-2

IOE-4
IOE-1

AEA-2

Six Rules of Validity     

Rule 1:
A valid standard-form categorical syllogism must contain three, and only three class terms, each being used in the same sense throughout the argument.

If not, the syllogism commits the fallacy of four terms
Remember this?  (from lecture about ambiguity)

It is wrong to kill innocent human beings

Fetuses are innocent human beings

------------------------

Therefore, it is wrong to kill fetuses.

In every valid standard-form categorical syllogism . . . 


1. . . . there must be exactly three unambiguous categorical terms. The use of exactly three categorical terms is part of the definition of a categorical syllogism, and we saw earlier that the use of an ambiguous term in more than one of its senses amounts to the use of two distinct terms. In categorical syllogisms, using more than three terms commits the fallacy of four terms 

2. . . . the middle term must be distributed in at least one premise. In order to effectively establish the presence of a genuine connection between the major and minor terms, the premises of a syllogism must provide some information about the entire class designated by the middle term. If the middle term were undistributed in both premises, then the two portions of the designated class of which they speak might be completely unrelated to each other. Syllogisms that violate this rule are said to commit the fallacy of the undistributed middle. 

3. . . . any term distributed in the conclusion must also be distributed in its premise. A premise that refers only to some members of the class designated by the major or minor term of a syllogism cannot be used to support a conclusion that claims to tell us about every member of that class. Depending which of the terms is misused in this way, syllogisms in violation commit either the fallacy of the illicit major or the fallacy of the illicit minor. 

4. . . . at least one premise must be affirmative. Since the exclusion of the class designated by the middle term from each of the classes designated by the major and minor terms entails nothing about the relationship between those two classes, nothing follows from two negative premises. The fallacy of exclusive premises violates this rule. 

5. . . . if either premise is negative, the conclusion must also be negative. For similar reasons, no affirmative conclusion about class inclusion can follow if either premise is a negative proposition about class exclusion. A violation results in the fallacy of drawing an affirmative conclusion from negative premises. 

6. . . . if both premises are universal, then the conclusion must also be universal. Because we do not assume the existential import of universal propositions, they cannot be used as premises to establish the existential import that is part of any particular proposition. The existential fallacy violates this rule.




Although it is possible to identify additional features shared by all valid categorical syllogisms (none of them, for example, have two particular premises), these six rules are jointly sufficient to distinguish between valid and invalid syllogisms.   










http://www.philosophypages.com/lg/e08b.htm

Test these syllogisms with the 6 rules:

No refined foods are nutritional foods

No refined foods are white flour

------------------------------------------

No white flour is a nutritional food

Some P are G

All G are F

-----------------

Some F are P

.

Some P are TE 

No TE are E

--------------------

Some E are not P

All P are C

Some P are not I

---------------------

Some I are not C

AAA-4

IOO-3

AII-4

Phil 2505 
Exercise _________           Name ______________________________

1. Find the conclusions.

2. Rewrite in standard form and give the mood and figure for each.

Some animals are objects of worship since all cows are animals and some objects of worship are cows.

Since all toothpastes with fluoride are cavity fighters and some peppermint toothpastes are cavity fighters, some peppermint toothpastes are toothpastes with fluoride.

All married persons are consumers, so since some individuals are not married persons, some individuals are not consumers.
