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Christopher Hitchcock (2007): Prevention, Preemption, and the Principle of Sufficient Reason, Philosophical
Review, Vo. 166, No. 4, pp.495-532

Four-fold distinction:

1. If e depends counterfactually upon c in a self-contained network, then we feel strongly compelled to say that c is
a token cause of e.

2. If e does not depend counterfactually upon c in a self-contained network, then we feel strongly compelled to say
that c is not a token cause of e.

3. |If e depends counterfactually upon c in a network that is not self-contained (‘parasitic dependence’ e.g. cases of
prevention and causation by omission), then (often) there is fundamental disagreement about whether c is a
cause of e.

4. If, in a network that is not self-contained, e does not depend counterfactually upon c (e.g. Preemption and
overdetermination), then it depends on further details of the case which way our intuitions go and some further
account (not Hitchcock’s self-contained network account) is needed to diagnose these cases.

Examples:

Early Preemption: Assassin poisoned Victim’s coffee. Victim drinks it and dies. If Assassin hadn’t poisoned the coffee,
Backup would have, and Victim would have died anyway. Victim would not have died if there had been no poison
in the coffee. (Causation, no counterfactual dependence; Standard response is to ancestralize, but:)

Counterexample to Transitivity: Assassin puts poison in the coffee. Bodyguard responds by putting antidote in the
coffee, which neutralizes the poison. (The antidote is harmless when taken alone.) Victim drinks the coffee and
survives. If Assassin hadn’t poisoned the coffee, Bodyguard would not have administered the antidote. If
Bodyguard hadn’t administered the antidote, Victim would have died from the poison.

Late Preemption: Assassin and Badgirl both put poison in Victim’s coffee, which he drinks at noon. Assassin uses a
fast-acting poison that kills within one hour. Badgirl uses a slow-acting poison that takes from one two two hours
to kill. At 1:00pm, Victim is dead. If only Badgirl had administered the poison, Victim would ahve been alive at
1:00pm, but dead by 2:00pm. (Causation, no counterfactual dependence)

Symmetric Overdetermination: Assassin and Badgirl simultaneously poison Victim’s coffee with identical doeses of a
lethal poison. Etiher dose by itself would have sufficed for Victim’s death. Victim drinks the coffee and dies. He
would have survived if the coffee had not been poisoned. (Maybe causation, no counterfactual dependence.)

Omission: Assassin poisons Victim’s coffee. Bodyguard is in possession of an antidote that is capable of neutralizing
the poison, but she refrains from administering it to Victim. Victim dies from the poison. Victim would not have
died if the antidote had been administered or if the coffee had not been poisoned. (Maybe causation,
counterfactual dependence).

Two sub-plots:

Omission-a: Assassin poisons Victim’s coffee. Victim dies from the poison. Victim would not have died if the coffee
had not been poisoned.

Omission-b: Bodyguard is in possession of an antidote, but she refrains from administering it to Victim. Victim
dies. Victim would not have died if the antidote had been administered.

Intuition of Difference: Omission-a strikes us as a self-contained story. Omission-b strikes us as incomplete in the
absence of any reference to the poison in the coffee. The relationship between Bodyguard’s inaction and Victim’s
death (whether it is genuine causation or not) is parasitic upon Assassin’s action.
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Causal Models (Pearl, 2000)
Causal model = an ordered pair <V, E>. V = A set of variables, E = a set of structural equations.
Early Preemption

A, B, and D = 1 or 0 according respectively to whether or not Assassin poisons coffee, Backup poisons coffee, Victim

dies.

EP A=1
=~A
D=AVB

~A=1-A,AV B=max{A, B}, etc, AA B=min{A, B}.
Omission

A, B, D =1 or 0 according to whether or not Assassin poisons coffee, Bodyguard administers antidote, Victim dies.

Om A=1
B=0
D=AA"B

Counterexample to Transitivity

A, B, D =1 or 0 according to whether Assassin poisons coffee, Bodyguard administers antidote, Victim dies.

o A=1
B=A
D=AA"~B

Symmetric Overdetermination

A, B, D=1 or 0 according to whether Assassin poisons coffee, Badgirl poisons coffee, Victim dies.

SO A=1
B=1
D=AVB

Counterfactual Dependence in a Model

CF Let <V, E> be a causal model, and let X3, X,, ..., Y3, Y5, ... € V. The counterfactual ‘If X; has been x;, X, had been x,,
...; then Y; would have been y;, Y, would have been y,, ..." is true in <V, E> just in case the following condition
holds: In the new causal model <V, E'> formed by replacing the equations for X;, X,, ... in E with the new
equations X; = x3, X, = X,, ..., Y; takes the value y;, Y, takes the value y,, and so on.

CD let <V, E> be a causal model, let X, Y € V, and let the actual values of X and Y in the model be x and y,
respectively. Y counterfactually depends upon X in <V, E> just in case there exist valuesof Xand ¥, x'#x, y' 2y
(respectively) such that ‘if X had been x', then Y would have been y’ is true in <V, E>.

Graphical Representation of Models

Conventions: Vertices correspond to variables, a directed edge (‘arrow’) is drawn from one variable to another just
in case the former appears on the RHS of an equation with the latter on the LHS (in which case the former is a
‘parent’ of the latter).
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Early Preemption (and Counterexample to Transitivity):

B
Figure 1
A — D
Omission (and Symmetric Overdetermination):
B Figure 2
A — D
/I 2YRAGAZ2Y & 2F WILIINBLINRIFGSySaaQ F2NJ I OF dza |

1. Different values of the same variable must correspond to (logically or conceptually) incompatible states of
affairs, i.e. Assassin’s poisoning Victim’s coffee and her not poisoning Victim’s coffee. (Corollary: if two states
of affairs are represented that are not logically or conceptually incompatible, they should be represented as
values of different variables.)

2. Must entail only true counterfactuals.

3. “[M]ust include enough variables to capture the essential structure of the situation being modelled. What
counts as an appropriate model may depend at least in part on pragmatic factors.” (503)

Proposal: cis a token cause of e just in case: (i) X = x is a token cause of Y = y in causal model <V, E>, as defined
below; (ii) X = x represents c and Y = y represents e; and (iii) <V, E> is an appropriate causal model of the situation
in which c and e occur.

Defaults and Deviants

Default value of a variable = the one we would expect in the absence of any information about intervening causes, a
state of a system that is self-sustaining, that will persist in the absence of any causes other than the presence of the
state itself (scientific and folk theory inform us which states are self-sustaining, e.g. Newtonian physics: an object’s
velocity, but not it’s acceleration is self-sustaining.

‘Def(X) = X’ means ‘the default value of X is x’; ‘Dev(X) = x” means ‘the deviant value of X is x”
Convention for binary variables: value 0 represents default and 1 deviant value.

Inertial variables (e.g., in Newtonian physics, a variable representing velocity) Def(V;/) = V;; (t' > t).
The Principle of Sufficient Reason and Self-Contained Networks

PSR Let <V, E> be a causal model, and let X € V. If X has parents in <V, E>, then, when every parent of X in <V, E>
takes a default value, X takes a default value.

SC A causal model <V, E> is self-contained just in case every variable X € V satisfies PSR.
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- EP is not self-contained. Contains the equation B = ~A. Thus, when A takes its default value of 0, B takes the
deviant value 1. Since A is the only parent of B in this causal model, B does not satisfy PSR.

- Om is self-contained. The variables A and B have no parents, and thus satisfy PSR trivially, while D takes the
deviant value 1 only when its parent A does.

DP lLet <V, E> be a causal model, and let {X;, ..., X,} € V. {X;, ..., X,} constitutes a directed path in <V, E> if the
variables Xj, ..., X, can be arranged in a sequence <X, ..., Xj»> such that each Xj; is a parent of X,,, forj=1, ..., n-1.
Such a directed path will be said to be a path from X;; to X;,.

In a causal graph a path is a set of variables connected by a series of arrows that meet tip to tail. A causal network is
the system of all paths connecting two variables in a causal model:

CN Let <V, E> be a causal model, and let X, Y € V. The causal network connecting X to Y in <V, E> is the set N € V
that contains exactly X, Y, and all variables Z € V lying on a path from X to Y in <V, E>.

- In EP, the causal network connecting Ato D is {A, B, D}.
- In Om, the causal network connecting A to D is just {4, D} and the causal network connecting B to D is {B, D}.

SCN Let <V, E> be a causal model, and let X, Y € V. Let N € V be the causal network connecting X to Yin <V, E>. Then
the causal network N is self-contained iff for all Zin N, if Z has parents in N, then Z takes a default value when all
of its parents in N do (and its parents in V\N take their actual values).

The Main Idea

TC Let <V, E> be a causal model, let X, Y € V, and let X =x and Y = y. If the causal network connecting X to Yin <V, E>
is self-contained, then X = x is a token cause of Y = y in <V, E> iff Y counterfactually depends upon X in <V, E>.

- TC concerns token causation in a model. In order for the events represented by X = x and Y = y to stand in the
relation of token causation, the model must be appropriate.

Omission

- In Om, the causal network connecting A to D {A, D} is self-contained. A has no parent, so it meets the condition
trivially. D has one parent in the network, namely A, and D takes the value 0 when A does. Since the value of D
counterfactually depends upon the value of A. Hence TC rules that A =1 is a token cause of D = 1.

- The causal network connecting B to D is {B, D} is not self-contained D contains one parent in the network, B, and
when B takes its default value of 0, D takes the deviant value of 1. So, although the value of D depends
counterfactually upon the value of B, TC delivers no verdict.

- This silence is appropriate given the controversy of whether there is genuine causation by omission.

- Parasitic dependence = causation in a network that’s not self-contained.

Early Preemption, Transitivity, and the Counterexamples

- Hitchcock (2001) diagnosis of early pre-emption: In figure 1, there are two paths from A to D. It is intuitively
because of the direct path that A is a cause of D. But there is cancelling along the two paths, resulting in a lack of
counterfactual dependence. Diagnosis: hold the value of B fixed at its actual value, and we restore counterfactual
dependence of D upon A.

Counterexample to Hitchcock. Assistant Bodyguard puts a harmless antidote in Victim’s coffee. Buddy then poisons
the coffee, using a type of poison that is normally lethal, but which is countered by the antidote. Buddy would
not have poisoned the coffee if Assistant had not administered the antidote first. Victim drinks the coffee and
survives.
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A, B, D =1 or 0 according to whether Assistant Bodyguard administers the antidote, Buddy poisons the coffee,
Victim dies.

CH A=1
B=A
D ="~AAB

Causal graph same as in Figure 1. Hitchcock’s old diagnosis yields wrong result: Hold fixed B at its actual value
(=1), and D=0 counterfactually depends upon A=1. But A=1 does not seem to be a cause of D=0.

In each of the three causal models, EP, CT, and CH, the causal model connecting A to D is {A, B, D}. There is no
counterfactual dependence of D upon A in any of the models.

The network is self-contained in both CT and CH: B takes the deviant value of 1 only when A does.

Not self-contained in EP: B takes the deviant value 1 when its lone parent, A, takes the default value 0.

TC rules that A = 1 is not a token cause of D = 1 in CT or CH, but it leaves the causal status of EP unsettled.
(Intuitively: in CT and CH the putative cause counters a threat that it itself causes).

We may account for our strong intuitions in EP by supplementing TC with some other account for the cases in
which TC doesn’t apply.

Symmetric Overdetermination

In SO Holding B fixed at its actual value of 1, won’t restore the counterfactual dependence of D upon A. But if we
hold fixed B at its non-actual value 0, then we do have counterfactual dependence of D upon A. On Hitchcock’s
old account, an off-path variable X may be set to a non-actual value x if doing so does not change the value of
any of the variables that lie on the path.

In SO, changing the value of B from 1 to 0 makes no difference to the value of either A or D.

Bogus Prevention (Hiddleston 2005, 31). Assassin is in possession of a lethal poison, but has a last minute change of

heart and refrains from putting it in Victim’s coffee. Bodyguard puts antidote in the coffee, which would have
neutralized the poison had there been any. Victim drinks the coffee and survives.

BP A=0
B=1
D =AA~B

Graph as in figure 2. Setting A to 1 will not change the value of the other variables. However, if we set A to 1, D
will counterfactually depend upon B. So Hitchcock’s old account yields the wrong result.

New account: In BP, D does not counterfactually depend upon B. Moreover, the causal network connecting B to
D, {B, D}, is self-contained: B satisfies PSR trivially, and D takes the value 0 when B does. TC therefore rules that B
= 1is not a token cause of D =0.

In SO, D does not counterfactually depend upon A. But the causal network connecting A to D, {A, D}, is not self-
contained: D takes the value 1 when A takes the default value 0.

Late Preemption

A, B, D;, D, = 1 or 0 according to whether Assassin poisons coffee, Badgirl poisons coffee, Victim is dead at
1:00pm, Victim is dead at 2:00pm. (D, is an inertial variable. Def(D,) = D,).

LP A=1
B=1
D;=A
D,=BV D,
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Figure 3

A —Dl qu

- TCrules that A=1 is a cause of D;=1, whereas B=1 is not. The causal network {A, D;} is self-contained, and D;
depends counterfactually on A; {B, D;} is trivially self-contained, and D; does not depend upon B.

- {B, D,}is self-contained: whatever value B takes, D, will take the value 1, which is its default value, given that
D, also takes the value 1. D, does not depend counterfactually upon B, so TC rules that B=1 is not a token
cause of D,=1.

- By contrast, the causal network {A, D;, D,} connecting A to D, is not self-contained. When D, takes the
default value 0, D, takes the value 1. This is now a deviant value of D, since it differs from the value of D;.



