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subsets of or it is not. If it is, then ′    X and thus R D J, , , | .< ( )Ought X  
If it is not, then there is some maximal requirement consistent subset *  of 
C JUndefeated

<
( )( )  such that ′ ⊂ * . In which case, since ′M � X  and 

′ ⊂ * , it follows from the monotonicity of first order logic that *    X and 
thus R D J R D J, , , | . , , , |< ( ) < ( ) Ought X Ought XThus .

Observation 8: Where , , ,R D J <  is any dual-role reasoning context. If 
〈 <〉 ( )R J D �, , , | ,Ought X  then R D J, , , |< ( )P X

Proof: If R D J M�, , , | ,< ( )Ought X Xthen  for some maximal require-
ment consistent subject of   of C JUndefeated

<
( )( ).  Since   is requirement 

consistent, there is some maximal consistent subsets ′  of C ( ) ( ))Undefeated < D  
such that   ′ is consistent. Thus there is some maximal consistent subset 
′  of C DUndefeated

<
( )( )  such that ′ ¬M � X.  Therefore it is not the case that 

R D J, , , |< ¬( ) Must X . Thus R D J, , , |< ( )P X .

A4. Ought-Requirement Agglomeration

For any reasoning context∆,  the principle of ought-requirement agglomeration 
applies just in case if |∆ Must X( ) and | ,∆ Ought Y( )  then ∆| .Ought X Y∧( )  
This principle holds some appeal in its own right. Suppose that in a given rea-
soning context ∆  I am required to go to the beach, so that ∆ Must B( ). Further 
suppose that in that same reasoning context I ought to buy myself an ice – cream, 
so that ∆| .Ought I( )  Ought-requirement agglomeration supports the further 
conclusion ∆|Ought B I∧( ) , that I ought to go to the beach and buy myself an 
ice-cream, which seems plausible. However, ought-requirement agglomeration 
is particularly attractive in light of the fact that, when combined with the clo-
sure of oughts under logical consequence, it preserves other attractive patterns 
of inference (cf. Horty 2012: 87–89).

Two scenarios illustrate the attractiveness of combining the principle of 
ought-requirement agglomeration with the closure of oughts under logical 
consequence. First suppose that in a given reasoning context ∆,  John ought 
to fight in the army or serve his country in some other way (by serving as a 
hospital volunteer, for instance), so that we have that ∆|Ought F S∨( ) . John is 
not required to flight or serve, but he ought to in the circumstances. Now sup-
pose that John is required not to flight because his religion forbids it, so that 
∆| .Must F¬( )  From ought-requirement agglomeration, we can conclude that 
∆| . ,Ought F S F F S F S∨( ) ∧ ¬( ) ∨( ) ∧ ¬Since   the closure of ought under 
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logical consequence then allows us to reach the conclusion ∆|Ought S( ) , that 
John ought to serve his country in some other way, which seems to be the correct 
result in this reasoning context.

Second, suppose that in a different given reasoning context ′∆  a student has 
two sets of homework he could finish this evening: his math homework, which 
is due first thing in the morning, and his English homework, which is not due 
until the following day. Because it is due first thing, he student is required to 
finish his math, so that ∆’|Must M( ). Suppose, however, that he really ought 
to finish his English homework to free up time tomorrow evening, so that 
∆' Ought E| ( ). Suppose further that M E H∧ ¬ . If the student finishes both his 
math and English homework, then he will have no more homework to complete 
at the end of evening. Ought-requirement agglomeration allows us to conclude 
that ∆ | ∧' ~Ought M E( ). The student ought to finish his math and his English 
homework. Ought Closure then allows us to conclude ∆’|Ought H¬( ), that the 
student ought to have no more homework to complete at the end of the evening. 
Again, this seems like the correct result in this reasoning context.

To begin with, we note that both threshold and dual-role reasoning contexts 
preserve the closure of ought under logical consequence.

Observation 9: Where 〈 < 〉, ,n  is any threshold reasoning context, if 
, ,< ( )n Ought X|  and X Y  then , ,< ( )n Ought Y| .

Proof: If , ,< ( )n Ought X| , then M� X  for some maximal requirement 
consistent subset M of C RUndefeated

<
( )( ). So M� X  and X Y  and thus, by the 

transitivity of , M�Y . Therefore , ,< ( )n Ought Y| .

Observation 10: Where R D J, , ,<  is any dual-role reasoning context, if 
R D J, , ,< ( )|Ought X  and X Y  then R D J, , ,< ( )|Ought Y .

Proof: If R D J, , ,< ( )|Ought X , then M� X  for some maximal require-
ment consistent subset M of C JUndefeated

<
( )( ).  So M� X  and X Y  and thus, 

by the transitivity of , M�Y . Therefore R D J, , ,< ( )|Ought Y .
Both threshold and dual-role reasoning contexts also both preserve ought- 

requirement agglomeration.

Observation 11: Where 〈 < 〉, ,n  is any threshold reasoning context, if 
, ,< ( )n Must X|  and , ,< ( )n Ought Y|  then , ,< ( )n Ought X Y| ∧ .

Proof: If , ,< ( )n Ought Y| , then ′M �Y  for some maximal requirement 
consistent subset ′  of C RUndefeated

<
( )( ).  It follows from Observation** that 

there is some maximal consistent subset M C Rof Undefeated n<
( )( )  such that 

M M R⊆ < ( )’ If. , , ,n Must X|  then M� X . Since  ⊆ ’  and M� X  it  
follows by the monotonicity of first order logic that ′M � M �X X. So ’  and 
′M �Y  and therefore ′ ∧M � X Y.  Therefore , ,< ∧( )n Ought X Y| .



	 Formalizing	Reasons,	Oughts,	and	Requirements • 597

Ergo • vol. 7, no. 22 • 2021

Observation 12: Suppose that R D J, , ,<  is a dual-role reasoning context  
such that D ⊆ < ( )J R D J. , , , |If Must X  and R D J, , , ,< ( )|Ought Y then
R D J, , .< ∧( )|Ought X Y

Proof: If R D J M, , , | ,< ( ) ′
Ought Y then    Y for some maximal requirement 

consistent subset ’  of C JUndefeated
<

( )( ). It follows from Observation†† that  
there is some maximal consistent subset M C Dof such thatUndefeated

<
( )( )

 ⊆ ’. If R D J, , , |< ( )Must X , then     X. Since   ⊆ ’ and  X, it  
follows by the monotonicity of first order logic that ′ ′M � M �X X. So  and 
′M �Y  and therefore M �’ X Y∧ . Thus R D J, , , |< ∧( )Ought X Y .
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