1 Concepts

Definition 1. (Extreme consequentialism)
> is said to be extremely consequential if, for all (zq,z9; Ay, As), (1, 29; B1, By) € €,
(21, 223 A1, A) ~ (21, 223 B1, Ba).

Definition 2. (First opportunity set ranking strong consequentialism)

> is said to be first opportunity set ranking strongly consequential if, for all (z1, z2; A1, As),
(1,925 Br, B2)€ Q, (w1, s {21}, {z2}) ~ (Y1, v2: {vn }, {w2}) = [ (@1, 225 Av, A2) = (y1, y2; By, Ba)
& [Ai] =2 [Bil ], and (21, zo; {z1 }, {w2}) = (y1, v {y1 }, {ve}) = (21, 225 Av, A2) = (y1, Y25 Br, Ba).

Definition 3. (Second opportunity set ranking strong consequentialism)

> is said to be second opportunity set ranking strongly consequential if, for all (z1, z2; A1, As),
(1,925 Br, B2)€ Q, (w1, o; {21}, {z2}) ~ (Y1, y2: {vn }, {w2}) = [ (@1, w25 A1, A2) = (y1, y2; Bi, Ba)
& |Ag| > |Bal |, and (21, w95 {21}, {z2}) = (Y1, y2; {v1 ), {y2}) = (21, 225 A, Az) = (y1,Y2; Bi, Ba).

Definition 4. (Sum-ranking strong consequentialism)

> is said to be sum-ranking strongly consequential if, for all (1, z9; A1, A2), (y1, y2; B1, B2)€
Q, (z1, 295 {w1 ), {w2}) ~ (Y1, yo; {yn )y {ve}) = [ (21, w25 Ay, A2) = (1, y2; Ba, Ba) & Al +
[Ao| = |Bi| + |Ba| |, and (w1, 2; {1}, {z2}) = (1,92 {mn}, {2}) = (21,225 A1, A2) -
(yl,yz; By, B2).

Definition 7. (First opportunity set ranking extreme nonconsequentialism )
> is said to be first opportunity set ranking extremely nonconsequential if, for all (xy, zq; A1, A1),
(y1,92; B1, Br) € €U, [A] = |Bi| = (21, 225 Ar, A2) = (y1, 925 Ar, Ao)

Definition 8. (Second opportunity set ranking extreme nonconsequentialism )

>~ is said to be second opportunity set ranking extremely nonconsequential if, for all
(21,05 A1, Av), (21,225 B1, By) € Q, |Az| > |Ba| = (21,023 A1, A2) = (y1, y2; A1, Ag).

Definition 9. (Sum-ranking extreme nonconsequentialism)
> is said to be sum-ranking extremely nonconsequential if, for all (x1, z2; A1, A1), (Y1, y2; B1, B1)
€ Q, |Ai| + [Ao| > [Bi| + |Bo| = (21, 225 A1, A2) = (y1,Y2; B1, Ba).

Definition 10. (Weighted sum-ranking extremely nonconsequentialism)
> is said to be Weighted sum-ranking extremely nonconsequential if, for all (z1, xo; A, Ay),
(Y1, y2; B1, Br) € Q, a|Aq| + B|As| > a|Bi| + B|Ba| = (w1, 72; A1, Az) = (y1, yo; Ar, A2).

Definition 11. (Lexicographic extreme nonconsequentialism for first opportunity set)
>~ is said to be lexicographic extremely nonconsequential for first opportunity set if, for
all (w1, w2; A1, A1), (y1,92; B1, B1) € Q, |A1] > |Bi| = (w1,22; A1, A2) = (1, y2; B1, Bo)
and |Ay| = |Bi| = [ [A2] > |Ba| & (21, 795 A1, A2) = (y1,92; B1, B)).

Definition 12. (First opportunity set ranking Strong nonconsequentialism)

> is said to be sum-ranking strongly nonconsequential if, for all (z1, xo; A1, A1), (v1,y2; B1, B1) €
Q, |A1| > ’Bl| = (.ThZL'Q;Al,AQ) — (yl,yg;Bl,BQ) and |A1‘ = |Bl| == [((L’l,l‘g; {ZL’l}, {ZEQ})

= (Y1 vy b {ve}) © (21,205 Ar, Ao) = (y1, 25 Ba, Bo)).

Definition 13. (Second opportunity set ranking Strong nonconsequentialism)

> is said to be sum-ranking strongly nonconsequential if, for all (z1, x9; A1, A1), (Y1, y2; B1, B1) €
Q, |A2‘ > ’Bg‘ = ($1,$2;A1,A2) - (yl,yg;Bl,Bg) and ‘AQ‘ = ’BQl = [(x1,$2; {1’1}, {.TQ})

= (v {mt {ve}) & (21,22, A1, Az) = (y1, 523 Br, Bo)l.

Definition 14. (Sum-ranking Strong nonconsequentialism)

> is said to be sum-ranking strongly nonconsequential if, for all (21, x9; A1, A1), (v1,y2; B1, B1) €
Q, ’A1| + |A2| > |Bl| + |BQ‘ = (ZEl,I‘Q;Al,Ag) - (yl,yg; Bl, BQ) and |A1’ + |A2| = |B1| +

|Ba| = (@1, x2; {1}, {z2}) = (Y1, v2: {yn}, {12}) & (21,225 A1, As) = (y1,40; B, Ba)].
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Definition 15. (Lexicographic strong nonconsequentialism for first opportunity set)

>~ is said to be lexicographic strongly nonconsequential for first opportunity set if, for
all (21,225 A1, A1), (Y1, y2; B1, B1) € Q, |A1| > |Bi| = (21, 22; A1, A2) = (Y1, Y2; B1, Ba),
|A1| = |B1| = [ |A2| > |B2| = (ZEl,l’Q;Al,Ag) - (yl,yg;Bl,Bg)], and |A1| = |Bl| and
|As| = |Ba| = [ (21, w2; {z1}, {z2}) = (w1, 925 {vn }s {ve}) & (21, 22 A1, Ao) = (1, y2; By, Ba)).

Definition 16. (Multiplicative-ranking strong consequentialism )

> is said to be Multiplicative-ranking strongly consequential if, for all (z,z9; Ay, As),

(Y1, Y2; B1, Ba)€ S, (w1, w93 {1}, {w2}) ~ (Y1, yo; {vn}, {y2}) = [ (21, 225 Av, Az) = (21, 723 By, By)
& [Ai[x[Az| = [Bi|x[Be|], and (z1, w2 {w1}, {w2}) = (1, v {on} {w2}) = (21, 225 A1, As)

= (Y1, Y2; B1, Ba).

Definition 17. (Multiplicative-ranking extreme nonconsequentialism )
> is said to be multiplicative-ranking extremely nonconsequential if, for all (z1, xo; A1, A7),
(1,925 B1, B1) € Q, [A1] X |Ag| > |B1| X |By| = (1,725 Av, A2) = (y1,Y2; Bi, Ba).

Definition 18. (Multiplicative-ranking strong nonconsequentialism )

> is said to be multiplicative-ranking strongly nonconsequential if, for all (z1, zo; A1, A7),
(yl,yg;Bl,Bl) S Q, |A1| X |A2’ > |Bl| X |B2| = (ZEI,JZQ;Al,Ag) - (yl,yQ;Bl,Bg), and
|Av| X [Ao| = |Bi| X |Bs|, then (1, xo; {1}, {z2}) = (Y1, y2; {wn }, {2}) = (21, 225 Ay, Ao)
= (y1,Y2; B1, Ba).

2 Axioms

Axiom 1. Independence for Addition(IND)

For all (1‘1, T2, Al, Ag), (yl, Y2, Bl, BQ)E Q) and all 21 € Xl\{AlLJBl} and all 2y € XQ\{AQU
By}, (w1, 29, Av, Ag) = (Y1, y2; B, Ba) & (21,295 A1 U {21}, A2) = (y1,92; Br U {21}, By)
and (@1, 22; A1, A2) = (y1,y2; B1, B2) € (1,225 A1, Ay U {22}) = (1, y2; B1, Bo U {22}).

Axiom 2. Simple Indifference(SI)
For all 1 € X; and all 41,21 € X; \ {z1} and all x5 € X, and all yo, 20 € X5 \ {22},

(z1, 2o5 {w1, yn by {w2}) ~ (21, w25 {71, 21}, {22}) and (21, v2; {21}, {72, 92}) ~ (1, 125 {71}, {72, 22})-
Axiom 3. Indifference(BI)

For all ; € Xj and all 41,21 € Xy \ {z1} and all x5 € X, and all yo, 20 € X5 \ {22},

(w1, zos {1, yr }s {wa, v }) ~ (@1, w25 {w1, 21}, {22, 22})-

Axiom 4. Local Indifference 1(LI1)

For all z; € X and x5 € Xy, there exist (z1, x2; A1, {x2}) € Qsuch that (z1, zo; {x1}, {x2}) ~
(1, 29; Ay, {x2}) where Ay # {x1}.

Axiom 5. Local Indifference 2(LI2)
For all z; € X and zo € Xy, there exist (z1, x9; {71}, A2) € Qsuch that (xy, zo; {x1}, {22}) ~
(1, 225 {x1}, A2) where Ay # {5}

Axiom 6. Local Strict Monotonicity 1 (LSM1)
For all z; € X; and xy € X there exists (z1,72; A1, {z2}) € Q\ {(x1,x9; {21}, {22})}
such that (1, z9; Ay, {x2}) > (21, 29; {z1}, {22}).

Axiom 7. Local Strict Monotonicity 2 (LSM2)

For all x; € X and x5y € Xy, there exists (1, x9;{x1}, As) € Q\ {(z1,x2; {x1}, {x2})}
such that (z1, 295 {z1}, A2) = (21, w03 {21}, {22}).

Axiom 8. Robustness(ROB)

For all (.I‘I,LUQ;Al,AQ), (3/1,1/2; Bl; BQ)E Q and all z21 € Xl 20 € XQ, if (.361,132; {I‘l}, {.TQ})

= (Y1, Y2 {1 }, {vo}) and (21, 29; A1, As) > (Y1, y2; B1, B), then (21, 25 A1, As) = (y1, y2; B1U
{z1}, Bo) and (x1, z2; Ay, A2) > (y1,y2; B1, Bo U {2}).
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Axiom 9. Trinary Indifference(TT)
For all z1,y1 € Xy and all za, 42 € Xo, (z1, 225 {z1,y1}, {22}) ~ (21, 225 {@1}, {22, 12})

Axiom 10. Indifference of No-Choice Situations(INS)
For all x1,y1 € X1 and mp,y2 € Xa, (w1, 225 {71}, {72}) ~ (Y1, v2; {v1 }, {92})-

Axiom 11. Proportional Inddiference(PI)
For all z; € X; and all 3 € X,, there exists Ay, Ay, By and By such that a]A;|+ 5| Az| =
a|Bi| + B|Ba|, |A1] # |Bi| and |As| # |Bs|, and (x1, x9; A1, A1) ~ (21, 22; B1, By)

Axiom 12. Weakly Robustness for first opportunity set (WROB1)
For all (1}1, T2, Al, Ag), ($1, T, Bl, BQ) € Qand all 29 € XQ, (iL‘l, T2, Al; Ag) - ([Ifl, T2, Bl, BQ),
then (.’171, To; Al, AQ) - (;Ul, Xa; Bl; By U {22}).

Axiom 13. Simple Preference for First Opportunities(SPO1)
For all distinct 1, y; € X; and all distinct zo, yo € Xo, (21, 225 {z1, 1}, {x2}) = (v1,y2; {1}, {v2})

Axiom 14. Simple Preference for Second Opportunities(SPO2)
For all distinct z1, 1 € X, and all distinet zo, yo € Xo, (21, 2 {71}, {72, ¥2}) = (Y1, y2; {¥1}, {v2})

Axiom 15. Stronly Robustness for first opportunity set (SROB1)
For all (z1,x9; A1, A), (y1,y2; B1, B2) € Q and all 2 € X ;20 € Xy, (21, 10; A1, As) >
(Y1, Y2; B, Ba), then (w1, 12; Ay, Ag) = (y1,y2; B1, B U {2}).

Axiom 16. Indifference for Multiplication (INDM)

n € Nand 4,j € {1,2}. For all (x1,x9; A1, As),(x1,29; B1, B2) € © and all C;,D; such
that AnNC, =0, BiNDy, =0, nx |4 = |4 UC| and n x |Bj| = |B; U Dy,
(21, 225 A1, Ag) = (21, 205 By, Be) & (24, 235 A U Cy, Az—) = (24,7355 B; U Dy, Bs_j).

Axiom 17. Semi-Local Indifference(SLI)
For all x; € X; and x5 € X5 and all A; € Ky, (21, x9; A1, {x2}) ~ (1, 29; {x1}, {x2}) or,
for all z; € X7 and x5 € X5 and all Ay € Ko, (21, x9;{x1}, A2) ~ (21, 29; {21}, {x2})

Axiom 18. Semi-Local Strict Monotonicity (SLSM)

For all z; € X; and 2o € X5 and all Al,Bl c Kl, Al D B = (l’l,SL’Q;Al,{Z‘Q}) -
(21, 29; By, {x2}) or, for all z; € X; and x5 € X, and all Ay, By € Ky, Ay D By =
(@1, 225 {1}, A2) > (1, 22; {21}, Bo)

Axiom 19. Semi-Strict Preference for Opportunity(SSPO)

For all z1,y; € X1 and x9,y2 € Xy where 27 # y; and x5 # 19, and all Ay, B; € K,
Ay D By = (x1,29; A1, {x2}) = (y1,v2; B1, {y2}) or, for all z1,31 € X; and 23,92 € Xo
where z7 # y; and x5 # yo, and all As, By € Ky, Ay D By = (x1,x9;{x1}, A2) >~

(Y1, Y2, {y1}, B2)
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Summary of Results

( ®(LI1) & (LI2) = extreme consequentialism
@®(ROB) = 2nd opp. set ranking strong conseq.
(LI ® (LSM2)< @®(INS) = 2nd opp. set ranking extreme nonconseq.
@®(SPO2) = 2nd opp. set ranking strong nonconseq.
@®(ROB) = 1st opp. set ranking strong conseq.
B(
B(

@&(LI2) & (LSM1) INS) = 1st opp. set ranking extreme nonconseq.
SPO1) = 1st opp. set ranking strong nonconseq.

LSMl ® (LSM?2)

(IND) @ (BI) ®(TI) = sum-ranking strong conseq.
@®(ROB)
PI nghted—sum ranking strong conseq.
EB T I ) = sum-ranking extreme nonconseq.
OUINS)S @(PI) = Weghted sum-ranking extreme nonconseq.
B( WROB 1) = lexioco. extreme nonconseq.

SPOl) (SPO2)

TI) = sum-ranking strong nonconseq.
@(P[ ) = weghted sum-ranking strong nonconseq.
L @®(SROB1) = lexioco. strong nonconseq.
®(SLI) = extreme consequentialism

(INDM) @®(ROB) = multiplicative-ranking strong consequentialism
(SLSM) < @(INS) = multiplicative-ranking extreme nonconsequentialism
@(SSPO) = multiplicative-ranking strong nonconsequentialism

IND: Independence for addition

INDM: Indifference for Multiplication

BI: Baseline Indifference

LIz: Local Indifference for ith opportunity set

LSMi: Local Strict Monotonicity for ith opportunity set
SPO: Strong Preference for Opportunities

INS: Indifferece of No-choice Situations

ROB: Robustness

TT: Trinary Indifference

PI: Proportional Indifference

WROBI1: Weakly Robustness for first opportunity set
*note; (A) @ (B) indicates the logical combination of the two axioms A and B.



