CRITICAL THINKING

lecture #18

(ategorical Statements

Protessor David Emmanuel Gray

© logic Chopper



Categories

Category: A collection or set of things. A category is denoted by italicized Capital leteers, c.g, A

BC ...
E.g, P could be the category of profcssors teaching at CMU.

Element: A thing thatisina Category. An element is denoted by italicized lowercase lcttcrs, c.g,

XV.Z, ...

E.g., X COUld bC PI’O{:CSSOI' Gl’ ay, 4l clemcnt O{: CathOl” y ID

Empty Categor y: A CathOI' y that contains no ClCantS.

E.g., the category, M, ot CMU professors living on Mars is (currently) an empty category.



Venn Diagrams

Catcgories may be diagrammcd using circles called Venn diagrams. For instance, category P (of

CMU protessors) may be diagrammed:

ID
CMU Professors



Venn Diagrams

This diagram can also illustrate chat category P(CMU profc:ssors) has at least one element x

(Professor Gray):

CMU Professors

Image: J. A. Gray, 201/



Venn Diagrams

This diagram can also illustrate chat category P(CMU profc:ssors) has at least one element x

(Professor Gray):

Putting a dotx (or any other

owercase italic letter)] means

that there is at least one thing

In this area.

ID
CMU Professors



Venn Diagrams

Venn diagrams can also illustrate that category M (CMU professors living on Mars) is empty:

Shading an area in black
means that it is empty.

M

CMU Protessors Living on Mars



Venn Diagrams

A Venn diagram can also illustrate the possible rclationships between two different Catcgorics.

This is the diagram for categories S (Doha residents) and P (CMU professors):

S P

Doha Residents CMU Protessors



Venn Diagrams

Zone 1 (“donut ') has things that are outside of categories S (Doha residents) and P(CMU

profcssors). [tis made up of whatever is neither an S nor a P

Doha Residents CMU Professors

Images (clockwise from top-left): Scheller, 2008s; E. E. Gray, 2017:
[Crista], 2017; D. E. Gray, 20160, €, Scheller, 2008a.



Venn Diagrams

Zone 2 (Pacman’) has things that are inside of category S (Doha residents) but outside of

category P (CMU protessors). It is made up of whatever isan Sbut zora P

Doha Residents CMU Professors

Images (from top fo bottom): D. E. Gray, 20164; 20178, c, A.



Venn Diagrams

Zone 3 (“tc:ardrop”) has things that are inside both category S (Doha residents) and category P
(CMU protessors). It is made up ot whatever is borh an S and a F

S

Doha Residents CMU Professors

Images (from top to bottom): J. A. Gray, 2017: D. E. Gray 20168, c.



Venn Diagrams

Zone 4 ("Ms. Pacman’) has things that are outside of category S (Doha residents) but inside of
category P (CMU protessors). It is made up of whatever is zoran Sbutisa P

S

Doha Residents CMU Professors

Images (from top to bottom): [Mark], n.d.; [llker], 2014; Wiesenhaan, 2013.



Categorical Statfements
A categorical statement makes a claim conccming the relationship between two Catcgorics of

things: the subject term (S) and the predicate term (P).

The subject term (5) names the main category the statement is about; the predicate term (P)

names the category the statement is using to say somcthing about that subj eCt.



Categorical Statements: Standard Forms

Tth C aIrc fOUI’ standard fOl’ ms ofcategor ical statcments:

1. Universal Afhrmative (A): All Sis P
2. Universal Negative (E): No Sis 2

3. Particular Afhirmative (I): Some Sis P

4. Particular Negative (O): Some Sis not 2



Categorical Statements: Quality, Quantity, & Distfribution

WhCH analyzing d catc:gor ical statcment, thc:r C aIrc thl’ CC qUCStiOHS o ask about IC:

1. Quantity: Does it refer to al/ members of S, or only to so72¢ members of S?

(E.g.it]pickan Satrandom, do I immediately know it itis also a P or not?)
2. (@lity: Does the proposition &gﬁrm or dmy (complctc or partial) inclusion of Sin P?

3. Distribution: Does it refer to a// members of Por only to some members of P?

(E.g.it]picka Patrandom, do [ immediately know ititis also an S or not?)



Analyzing Categorical Statements: Instructions

Analyzing the logical scructure of Catcgorical statements works as follows:
1. Identity the subject term (S) and predicate term (P),
2. Identitying its logical form (A, E, I, or O),

3. Draw the Venn diagram representing it (with the subj ect term (S) on the left and the

predicate term (P) on the right), being sure to label the parts, and

4. Explain its quality, quantity, and distribution.



Analyzing Categorical Statements: Universal Affimative (A

All men are mortal. The Venn diagram:

Subject (5): Men.

Predicate (P): Mortals.

Logical form: All Sis P S

P

Men Mortals

The ideais that the area of S that is 707 shared For any statement of the form “All S'is P* look at the zonels)

S and P share. In

with Pmust be empty. All the Ss are inside P

therefore be emp

this case, it is only zone 3. This means

all the S's must be in that zone and all other S zones must

v. In this case, zone 2 is empty and so it

is shaded in. Sim

oly put: with an A sfatement, shade in all

zones of S not shared with P



Analyzing Categorical Statements: Universal Affimative (A

(@ntityz Universal because it is refc:rring to all the S's. Thcy are all P's, asis seen in the Venn

diagram. (In other words, it you were to pick a random S, you would immediately know that it is

alsoa P)

(@lity: Afhrmative because it zgﬁmm that S’sare also P's. (In other words, this statement

athrms that Sis completely included inside of P)

Distribution: Pis 7ot distributed because the statement only refers to some of the Ps, but not
neccssarily to all of them. As the Venn diagram shows, some of those Ps may be S's, but some
other Ps may not actually be inside S. (In other words, it you were to pick arandom F you would

not immediately know if it was also an S or not.)



Analyzing Categorical Statements:

No lawyers are honest
Subject (S): Lawyers.
Predicate (P): Honest people.

Logical form: No Sis P

The ideais that the area of S that js shared
with P must be empty. None of the S’s are

inside P

Universal Negative (E)

The Venn diagram:

S

Lawyers

P

Honest People

For any statement of the form “No S'is P* look at the

zonels) S and P share. In this case, i

means no S's must be in

hat zone.

is only zone 3. This

n this case, zone 3

s empty and so it is shaded in. Simply put: with an E

statement, shade in all zones of S shared with P

D




Analyzing Categorical Statements: Universal Negative (E

Quantity: Universal because it is refc:rring to all the S's. Thcy are all not Ps, as is seen in the Venn
diagram. (In other words, it you were to pick a random S, you would immediately know that it is

nota P)

(@lityz Negative because it denies that S's are also P's. (In other words, this statement denies

that Sis included inside of P)

Distribution: P s distributed because the statement only refers to all of the P's. As the Venn
diagram shows, they are all not S's. (In other words, if you were to pick a random F, you would

immediately know thatitis notan S.)
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Analyzing Categorical Statements: Particular Affirmative (I

Some students are hard workers.
Subject (5): Students.
Predicate (P): Hard workers.

Logical form: Some Sis P

The idea is that the area of S that 75 shared
with P must have somcthing in it. At least one

Sisinside P

The Venn diagram:

P

Students Hard VWorkers

For any statement of the form “Some S'is P* look at the
zonels) S and P share. In this case, it is only zone 3. This

means that there is at least one S in that zone. In this case,

zone 3 has something and so it has a dotx inside it. Simply
out: with an I stafement, a dotx goes in the zone(s) of S

shared with P



Analyzing Categorical Statements: Particular Affirmative (I

(@ntityz Particular because it is referring to some of the S’s, but not neccssarily to all of them.
Some Ssare s, but some other S's may not be Ps, as is seen in the Venn diagram. (In other

words, it you were to pick a random S, you would not immediately know if it was also a Por not)

ualicy: Afhirmative because it a7 that at least one Sis also a P (In other Words, chis
Quality

statement affirms chat Sis partially included inside of P)

Distribution: Pis 70r distributed because the scatement only refers to some of the P S, but not
neccssarily to all of them. As the Venn diagram shows, some Psare S’s, but some other Ps may
not be Ss. (In other words, if you Were to pick arandom P, you would not immediately know if it

was also an S or not.)



Analyzing Categorical Statements: Particular Negative (O)

Some professors are not lazy. The Venn diagrom:

Subject (5): Professors.

Predicate (P): Lazy people.
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Logical form: Some Sis not 2 S p
Professors lazy People
The idea is that the area of S that is 707 shared For any statement of the form “Some S is not P”, look at the
zonels) S and P share. In this case, it is only zone 3. This

with P must have somcthing in it. At least one

means that there is at leas

- one S outside

hat zone. In this

Sisnotinside P case, zone 2 has something and so it has a dotx inside it.

Simply put: with an @ statement, a dokx goes in the zone(s)

of S not shared with P
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Analyzing Categorical Statements: Particular Negative (O)

(@ntityz Particular because it is referring to some of the S’s, but not neccssarily to all of them.
Some S'sare not Ps, but some other S's may actually be P's, as is seen in the Venn diagram. (In
other words, if you Were to pic:k a random S, you would not immediatcly know if it was alsoa P

or not.)

Quality: Negative because it denies that at least one S (marked with an x) is also a P2 (In other

words, this statement denies that part of S (i.c., x) is included inside of )

Distribution: Pis distributed because the stacement only refers to all of the P's. As the Venn
diagram shows, all P's are not that one S marked with an x (In other words, it you were to pick a

random F you would immediatcly know that it is not x)
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Categorical Statfements

Just kc:c:p in mind, if you can draw a picture of the catcgorical statement ina Venn diagram, then

you can much more easily analyze 1CS logical structure.



Four Standard Forms of Categorical Statements

A:All Sis P E:No Sis P
(Shade in all of S not shared with P) (Shade in all of S shared with P)
I: Some Sis O: Some Sisnot P

(Dotx in S shared with P) (Dotx in S not shared with P)
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Next Class. . .

We will examine more Complicatcd forms of catcgorical propositions.

20
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