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Abstract:Abstract:Abstract:Abstract:
Based on some recent research, in this paper I have analyzed the concept of causation. For the first part,

the concept of causation is introduced, also the problem of causation is proposed. Then I start with the
notable feature of analyses on causation, which is the view of applying to deterministism or
indeterministism; I have analyzed the most fundamental question, which is “what kind of thing is the
causation”, and have discussed the issue of whether “supervenience” of the causal on the non-causal is
considered necessary; despite the failure of supervenience, I bring in the concept of “emergence” to explain
the mechanism of causation using two examples. I explore the appeal of the consideration in the theory of
emergence. This paper argues for indeterministic causation, which is consistent with the connotations of
causation. And I also defend for the irreductionism on the explanation of causation, agreeing about the
failure of supervenience while appealing to the concept of emergence.
Keywords:Keywords:Keywords:Keywords: causation;determination; supervenience; emergence;irreducible

1. The concept of causation

In philosophy, perhaps no concept is more central to the concept of causation. The philosophical
method to understand “causation” or to define causation is probably the Platonic strategy. In this way, we
can get a primitive understanding about the notion of “causation”, with some analysis of conjecture and
intuitive counterexamples; finally reformulate the conjecture to make some definition on some concepts,
such as knowledge, belief and so on. We all know how this explanation works in the last three thousand
years.

However, we still didn’t have the standard view of “causation” or “causal relata”. The concept of
causation has been disputed on all counts. It is common to the concept of “causation” having so many
arguments. Because, it is the human being that is the only agent to solve this metaphysical problem.
Actually, there are lots of philosophers involved in this argument. Just a quick glimpse of contemporary
philosophy, the followings must be mentioned: Davidson 1980a and 1980b, Kim 1973, Lewis 1986a and
1986b, Bennett 1988, Mellor 1995. I will not unfold these theories of causation. In this chapter, I will just
check the philosophy view of causation, its metaphysical role in the world.

David Hume in his book Treatise of Human Nature, on page 156 wrote “Thus we remember to have
seen that species of object we call FLAME, and to have felt that species of sensation we call HEAT. We
likewise call to mind their constant conjunction in all past instances. Without any farther ceremony, we call
the one CAUSE and the other EFFECT, and infer the existence of the one from that of the other.”1 The
standard view on the direction of causation is that it reduces to the direction of time: causes occur prior to
their effects (Hume 1975, Kant 1965, Beauchamp and Rosenberg 1981)；All we can observe is sequences
of events. According to Hume, whenever A occurs, then B does. And this is what was widely held to be
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Hume’s skepticism.
As to Russell, he proposed that “All philosophers imagine that causation is one of the fundamental

axioms of science, yet oddly enough, in advanced sciences, the word 'cause' never occurs ... The law of
causality, I believe, is a relic of bygone age, surviving, like the monarchy, only because it is erroneously
supposed to do no harm ...” 2(1913) According to Russell, the causal relations are just unidirectional,
compared to the laws of physics, as we all know that the laws of physics are all symmetrical, going both
ways, but in common sense, the causal relations can just be cause to effect. And this is the reason that we
still can not explain the mind-body problem. We have the problem with causation or causal relation, and we
also have big problems with mind-body problem.

It sounds easy when we use the concept of “correlation” to explain “causation” in our daily life,
however, when we use it to explain how events or facts3 work, we confront lots of difficulties. Therefore
how can we represent actual causation concerning changes from one state (or event) to another consequent
(or event), and figure out the inner relations between the states. Maybe we actually need a significant
change; because the notion of causation or causality is not just a philosophical notion; in some extent, it is a
scientific notion. It has an important role in understanding philosophy of mind, and the cognitive science.
Of course, in this paper, I am not intending to throw away the philosophical method to interpret “causation”,
what I want to do is based on the view of philosophical foundation and analytical thinking, to combine with
the recent scientific achievement, concluding the Statistic and Computation methods, making some
analysis.

2. Causation and Supervenience4

No concept is more central to the causation. It concerns of the problem of how we, human being
obtain the knowledge from the external world or from our experience. Does our theory of causation or even
the basic theory of the world have a bold empirical hypothesis? How can we obtain the relative knowledge
about the causal theory? This is really a big problem in philosophy.

And the most fundamental question is : what kind of thing ‘causation’ is? When we try to define it , we
usually use the words of “cause” and “effect”. However, what are causes and effects? This is another
disputed problem.

So the first is what kind of thing it is? We will start with its notable feature of analyses of causation,
which is a commitment to the view of applying to deterministic and indeterministic worlds. On this issue,
the standard approach is the thought that causes are needed only to raise the probability of its effect, instead
of the thought that causes are sufficient for or determined by their effects. Therefore, what we should
appeal to when we try to make an adequate analysis of causation? Mellor has argued in his book “The facts
of causation” that inderministic causation is consistent with the connotations of causation5 ; however,
Hausman thought that in the strict sense there is no indeterministic causation, he defended for deterministic
causation of probabilities. On this problem, in other words, we can say it is the debate between realism and
reductionism. The realist, such as David Armstrong and Michael Tooley, agree that causal facts fail to

2 Bertrand Russell, ‘On the Notion of Cause’, Proceedings of the Aristotelian Society 13, (1912–13),pp. 1–26; reprinted in hisMysticism andLogic(Allen & Unwin,

1917); the quoted passage is on p. 180 of the latter.

3 Like the concept of causation, it is murkywhenwe try to explain the mechanism of causation. Some of philosophers think that the causes and effects are events,

such asDavidson, and some of them, for HughMellor the most basic causes and effects are facts rather than events.

4 Supervenience is a central notion in analytic philosophy. It has been invoked in almost every corner of thefield. For example, it has been claimed that aesthetic,

moral, and mental properties supervene upon physical properties. It has also been claimed thatmodal truths supervene on non-modal ones, and that general truths

supervene on particular truths. Further, supervenience has been used to distinguish various kinds of internalism and externalism, and to test claims of reducibility and

conceptual analysis.

5 See The facts of causation, Ch.5
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supervene on its non-causal facts, although deferring on the issue of whether causation is in any sense
primitive or irreducible; as to the reductionists, they hold that some sort of supervenience relation holds
between causal facts and more basic facts. Here comes other important concept supervenience, when we try
to figure out what kind of causation is; we need to find the intrinsic base to the causes and effects. If we use
the concept of supervenience, can it give us a reasonable explanation to ‘causation’? Some of the realists
and reductionists have admitted that when we try to explain the causes and effects, supervenience has failed
its role in the discussion. I agree that the concept of supervenience did not meet our needs, in fact, if we
admit that supervenience is interpreting some kind of causation, and then we might confront the
‘overdetermination’. Let me analyze why in the following discussion.

2.1 Introduction of Supervenience and its problem

The concept might originate from the writings of the moral philosophers G. E. Moore and R. M. Hare,
who used it to describe the relationship between natural properties and moral properties. It was R.M. Hare,
who gave it the philosophical currency now shares. Thanks to Donald Davidson, this concept became much
more important in the philosophy of mind. In the article Mental Events (1970), where Davidson presents
his anomalous monism, here is the following paragraph:

“Although the position I describe denies there are psychophysical laws, it is consistent with the view
that mental characteristics are in some sense dependent, or supervenient, on physical characteristics. Such
supervenience might be taken to mean that there cannot be two events alike in all physical respects but
differing in some mental respect, or that an object cannot alter in some mental respect without altering in
some physical respect.”6 (Davidson 1970:214)

Then the idea of supervenience was quickly employed by functionalists and other philosophers of
mind as the nonreductive but ontologically physicalistic solution to the mind-body problem.

Kim has clearly defined supervenience as the relationship of between sets or families. Kim’s definition:
A family of properties M strongly supervenes on a family N of properties iff, necessarily, for each x and
each property F in M, if F(x) then there is a property G in N such that G(x) and necessarily if any y has G
it has F. (Kim 1993, 65)

He has located this relation as the whole and parts, but not the causal power. And he argued that the
supervenient causation is not compatible with the emergent causation. But still, the supervenience is
believed as an adequate device for representing relations between different levels of phenomena. So, there
is the dilemma that supervenience confronts. Supervenience, for example, is defined in terms of constituent
particles and relations. It cannot handle external relations. Supervenience, as its name implies, is standardly
taken to be a relation between two collections of properties, one at a higher level than the other. One
standard definition of strong supervenience is this:

Yet there is nothing in the definition itself that requires the relation to hold only between different
levels, and this raises the following question: why is supervenience taken to be revealing as an inter-level
relation but has no significant applications as an intra-level relation? Or, in another way, in what way, if at
all, does the existence of a supervenience relation between two sets of properties explain why the members
of the supervening set have an inferior ontological status than do the members of the subvening set?

Therefore, supervenience can not avoid the problem of overdetermination. Causal supervenience is the
philosophical position that mental states depend upon neurophysiological states in such a way that changes
in mental states are brought about by changes in an organism’s underlying physiological states. Graph1:

6 DonaldDavidson. Mental events. Reprinted inDavidson(1980); Essays onActions and Events, oxford university press.
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In fact, supervenience is an inadequate device for representing relations between different levels of
phenomena. Supervenience has for years been the tool of choice for anti-reductionists. “Despite the fact
that many supervenience accounts are non-reductive in intent, there is a strong residue of suspiciously
reductionist terminology within many of them.” 7 In other words, we can say that if A supervenes upon B,
then A is nothing but B; additionally, there is the idea that if A supervenes upon B, then because A's
existence is necessitated by B's existence; all that we need in terms of ontology is B. Consequently, we
have inevitably gotten a core belief that motivates physicalism, which is that all one needs is the ontology
of physical objects and properties, and then everything else supervenes upon those.

3. Causation and Emergence
Till now, when we discuss the concept of ‘causation’, we have expanded our domain to philosophy of

mind. Here, we will introduce another important concept referring to supervenience, as which is not
sufficient when we try to make an explicit explanation to ‘causation’, which is the concept of ‘emergent’.
In fact, as a concept, emergence has been closely linked with supervenience. In many discussions,
supervenient and emergent are used as the synonym. As the concept of “superveniece” is the most
important concept before the occurrence of concept “emergence”. Now the discussion of them has reached
a considerable degree, such as “is ‘emergent’ equal to ‘supervenient’”? How to differentiate between them?
As to the problem of the explanation of “supervenience” that we have explored in the second part, I stand
for the combination of them, which will help us to sort out many problems. Although, the occurrence of
supervenience is much earlier than emergence, today many thinkers are always making no difference
between these two concepts. Some philosophers, such as Jaegwon Kim, treat supervenience as a component
of emergence.

In the following discussion, I will use the concept of ‘emergent’ to make some analysis on ‘causation’,
to give my thought on the most fundamental question I have proposed in part two.

The origin of background of emergence analysis can be traced back to the 19th century, when the
holists coined the term emergence in 1913. Emergentism is a form of materialism, which proposed that
some complex natural phenomena cannot be studied by using the reduction methods. As we all know that
in the 19th century, most physical and biological scientists have been reductionist atomists, who believe
that the only scientific way to understand a complex system is first analyzing it into their component parts;
then secondly finding out the rules and laws that could give us some intrinsic characters of these
components; finally, analyzing interactions among the parts using the rules and laws.

The theory of ‘emergence’ is usually concerned with genuine novelty and irreducibility. It is based on
the property of levels and the layered world. Emergentists hold that higher-level properties supervene on
the system of lower-level components (Davidson, 1970; Fodor, 1974; Kim, 1993). And supervenience
refers to a relationship between two levels or states, if two events are identical with respect to their parts at

7 PaulHumphreys .Emergence, not Supervenience Philosophy of science,64(proceedings)pp.s337-345
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the lower level, then they cannot differ at the emergent higher level. If some lower-level components with a
given set of relations causes a higher-level property M to emerge at time t, then on every other situation
when that same collection of components in that same set of relations occurs, M will again emerge. This
implies that an entity cannot change at a higher level without also changing at its emergent lower levels.
Although emergentists accept the concept of supervenience, and most of them stands for the consistent with
emergence, but some philosophers think that the relation that supervenience represents is the realization,
not a causal relationship, which I agree with. Many of them also hold that higher level structures can have
causal powers over the lower level components (Davidson, 1993; Fodor, 1989; Horgan, 1989).

“Here new relations, other than those which are spatio-temporal only, supervene. So far, thus
supervenient on spatio-temporal events, we have also physical and chemical events in progressively
ascending grades. Later in evolutionary sequence life emerges—a new “quality” of certain material or
physico-chemical systems with supervenient vital relations hitherto not in being. Here again there are
progressively ascending grades. Then within this organic matrix, or some highly differentiated part thereof,
already “qualitied,” as he says, by life, there emerges the higher quality of consciousness or mind.”8 This
is Morgan’s statements about the layered world, which has presented my thought on the problem of
causation, also in this passage; it has shown what the relation supervenience presents and the difference
between supervenience and emergence. In fact, earlier emergentists did not give very clear accounts of the
relationship between the necessary physical conditions and the emergents, until they found that it was really
hard to solve the problem of overdetermination with supervenience. Then they turned to the concept of
emergence.

Therefore, the issue of whether the alleged supervenience of the causal on the noncausal is evident:
supervenience is the realization, which is not a causal relationship and it can be used to explain relations in
the inter-level; while emergence is the relation between higher level structures and the lower level
components which the higher can have causal powers over the lower level and it can explain the diachronic
relation between the intra-levels. So, in this paper, in the framework of the theory of emergence, we can
conclude that any consequences of causation will affect lower levels or their constituent levels, of pattern
and organization as well as the level at which the emergence occurs.

4. Causal inference
In this chapter, I will try to give a reasonable explanation of causation in theory. Maybe you can

question the rationality. What I will do is based on the analysis above, using the path diagrams to analyze
causation, which might make some enlightening thoughts on causation.

Before starting to analyze a story about overdetermination, I will summarize my view here: as the
theory of ‘emergence’ is usually concerned with genuine novelty and irreducibility, and it is the relation
between higher level and the lower level, which the higher can have causal powers over the lower level.
Therefore, I defend that indeterministic causation is consistent with the connotations of causation. We can
interpret the synchronic relation between the higher levels and its low levels with supervenience; when we
refer to the diachronic consequences, we should use the concept of emergence to explain the relation
between the novel properties and the primary properties; subsequently, I believe that synchronic causation
does not exist. And in this paper, with an example (the following story) I will give some analyze of
‘causation’ using the probabilistic explanation.

Here is an example of causal inference9: “A 15-year-old boy headed for a cliff as he wanted to jump to
his death, pondering the abyss. Just the time he was about to jump, there was a gun shot from inside his

8 ConwayLloydMorgan. Emergent Evolution . London:William & Norgate, 1923

9 This is an adoption of the story in the papernamed “causation”, written byRichard Scheines. Carnegie MellonUniversity.
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house by his mother and the bullet killed the boy instantly and simultaneously he fell off the abyss, the
effect was his death. Did his mother murder her son?As it turned out, his mother fired the family rifle at his
drunken stepfather but missed and shot her son by mistake. She fired the gun every week at approximately
that time after their horrific regular argument which the boy cited as his reason for attempting suicide, but
the gun was never usually loaded. This week the boy secretly loaded the gun without telling his parents,
presumably with the intent of causing the death of his stepfather. Did he, then, in fact commit suicide, albeit
unintentionally?”

This is a sad story, you will say, no matter what happens the boy will die. And in philosophy, it is a
conundrum, as it refers to overdetermination. In this story, what is the exact reason causing the boy dead? It
is complicated. Let us analyze with some graph.

The causal graph 2

In fact, if we consider all the aspects of the boy’s death in this graph, when we analyze the aspects and
regarding them as serials of facts, the relation in this story sounds easy to figure out, and the final relation is:
(boy was shot) ∧(pondering the abyss)→(boy died)

Truth table 3
Boy suicide Mother fired Boy died

T T T
T F T
F F F
F T T

From the truth table, we can get two causes for boy’s death in the first row. Then, we are facing the
overdetermination. So, how should we define the causation on boy’s death?

(ⅰ) Still, there is another problem: Chance decreasing causes or chance increasing causes?
The boy wanted to jump to the death, and here we assume that anyone falling from that the abyss can

not survive; and another counterfactual analysis is the gun was loaded, and the mother fired, unfortunately,
the shot didn’t make that boy died instantly. We can use the way that Lewis represents counterfactual
dependence(□→) with the symbol in the following:

1 gun loaded □→boy death; Or: ①mother fired □→boy death;
②﹃gun loaded□→﹃boy death. ②﹃mother fired□→﹃boy death.
Lewis’ counterfactual theory has a very hard time with the asymmetry of causality on its asymmetry.

And the problem is whether all the actions related to the gun have raised the chance of boy’s death, and
whether all the actions related to the gun was not a cause of the boy’s death.
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Another example is: suppose you were making a good basketball shot, your opponent tried to block;
accidentally he made some mistake, when he tried to block, he wanted to use his right hand, however he
blocked the ball with his left hand actually; then the ball changed its path; the effect was that the ball was in,
and you got the goal even though the block lowered the ball’s chance of so doing. However, according to
many philosophers’ intuitions here it seems right to conclude that the block caused the ball in. In this case,
did the chance decrease the cause or increase the chance?
(ⅱ) explanation of causation with the theory of emergence

If we use the theory of emergence, then maybe we can avoid the overdetermination. I will bring in the
concept of downward causation10, which exists in emergentism legitimately. I argued against the view that
emergentists interpreting mental causation as supervenient causation11, which can not solve the problem of
overdetermination. I will treat mental phenomena as emergent phenomena that play a genuine causal role
and exert the downward influence, which also can explain the relation between mind and body, perhaps.
With the downward causation, I propose that the mental chain and physical chain have some point of
intersection, by the downward causation. Therefore, in this example, on the boy’s death, we can get another
graph according to the downward causation; there are two levels of events/actions: mental events and
physical events.

Maybe, you might retort that there is causal circle. I defend for my model: as we have one agent---the
boy, when we analyze the cause of boy’s death, we should distinct the physical events from the mental
events12. In this example, the causal chain is the following: the primary cause is the horrific argument; then
it made some change in the boy’s body and consequently cause the boy willing to suicide (mental change as
a mental event); in physical word, he took two actions, one was pondering at the edge of the abyss and the
other was loaded the gun; in these two actions, the first was the cause that the boy got shot at the “right
place”, and the second was the cause that the boy shot at the “right” physical world. Then, bang, the boy
was shot in the “right” place, which he also wanted to suicide. This is the causal chain of the boy’s death.

10 A given entity/property on a given level may causally inflict changes or effects on entities/properties on a layer level, the linkage named downward causation.

Since emergent features have not only same-level effects, but also effects in lower levels, some speak of the view's commitment to "downward causation" (a phrase

originating in Campbell 1974) According to Stephan, downward causation can be interpreted in two ways: (i) The system that has emergent properties causally

influences the behavior of its components, or (ii) the emergent properties themselves influence the behavior of the components of the system.

11 As we have analyzed in the second part, it is realization, supervenience don’t havecausal influence on the events or properties to its lower level.

12 Here I am not saying the physical events and mental events are totally different. Also, I don’t assume that they are the same properties. Using these two kinds of

nominatum is just making some distinctness from the same agent, as to the intuition, the two kinds are quite different. But I will not discuss the difference between

them. Some of philosophers think that physical property is a proper subset of the mental property, and this view is quite different from J. K im’s. we can discuss this

problem later, but not in this paper, too complicated.
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Therefore, with the theory of emergence, especially the downward causation, it seems that the
overdetermination disappears in this case.

5. Concluding Remarks
The concept of causation is a murky one in philosophy and in recent years, different kinds of theory

has been developed and has reached a very high level of technical sophistication. Still, there are lots of
problems. We have to achieve the following aims: to explain the concept of causation properly, at least get
a common sense of causation; and then identity causation in the actual world; also give the causation an
ontology place in the world. Through my analysis in this paper, I just want to search for causal explanation
with my understanding. I think that there is some theory that can represent the actual causation, but can I
achieve this difficult aim? Maybe just from this paper you can get some enlightenment.
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