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Explanation is a critical component of understanding the world around us.
We want to know why things happen and how they are related to each
other. In causal inference, explanation is particularly important because it
helps us to understand the causal relationships between variables. This
knowledge is essential for making informed decisions and taking effective
action.

In this article, we will provide a comprehensive guide to explanation in
causal inference. We will begin by discussing the different types of
explanations in causal inference. Next, we will discuss the methods used to
evaluate explanations. Finally, we will discuss the challenges in providing
explanations in causal inference.

Types of Explanations in Causal Inference
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There are many different types of explanations in causal inference. Some
of the most common types include:

Structural explanations explain the causal relationship between
variables by specifying the causal mechanisms that connect them. For
example, a structural explanation of the relationship between smoking
and lung cancer might specify that smoking causes lung cancer by
damaging the DNA in lung cells.

Functional explanations explain the causal relationship between
variables by specifying the function that one variable serves in the
causal process. For example, a functional explanation of the
relationship between education and income might specify that
education increases income by providing people with the skills they
need to get better jobs.

Counterfactual explanations explain the causal relationship between
variables by comparing the actual outcome to the outcome that would
have occurred if the cause had not occurred. For example, a
counterfactual explanation of the relationship between smoking and
lung cancer might compare the lung cancer rate among smokers to the
lung cancer rate among non-smokers.

Potential outcome explanations explain the causal relationship
between variables by comparing the potential outcomes that would
have occurred if the cause had occurred to the potential outcomes that
would have occurred if the cause had not occurred. For example, a
potential outcome explanation of the relationship between education
and income might compare the income of people who received a
college degree to the income of people who did not receive a college
degree.



Methods for Evaluating Explanations

There are a number of different methods that can be used to evaluate
explanations in causal inference. Some of the most common methods
include:

Logical consistency: An explanation is logically consistent if it does
not contradict any known facts or laws of nature.

Empirical adequacy: An explanation is empirically adequate if it is
supported by evidence from the real world.

Parsimony: An explanation is parsimonious if it is as simple as
possible while still being able to account for the data.

Plausibility: An explanation is plausible if it is believable and makes
sense in light of our existing knowledge.

Challenges in Providing Explanations

There are a number of challenges in providing explanations in causal
inference. Some of the most common challenges include:

Unobserved confounding: Unobserved confounding occurs when
there is a third variable that is associated with both the cause and the
effect. This can make it difficult to determine whether the cause is
actually causing the effect or if the third variable is responsible for the
relationship.

Measurement error: Measurement error occurs when the data used
to measure the variables in a causal inference study is inaccurate. This
can make it difficult to determine the true relationship between the
variables.



Model selection: Model selection occurs when the researcher has to
choose between different causal models. This can be a difficult
decision, as each model has its own strengths and weaknesses.

Complexity: Causal relationships can be complex, and it can be
difficult to provide an explanation that is both accurate and easy to
understand.

Explanation is a critical component of understanding causal relationships.
By providing explanations, we can gain a deeper understanding of the
world around us and make better decisions. However, there are a number
of challenges in providing explanations in causal inference. By being aware
of these challenges, we can take steps to overcome them and provide
explanations that are both accurate and informative.
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