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Variables and causal explanations

What are the components of a causal explanation (or
causal theory)?

I What is a variable? (Hint: The opposite is a constant.)

I At least two components, an independent variable and a
dependent variable.

I The independent variable is the presumed cause, and the
dependent variable is the presumed effect or outcome.

I A theory is a tentative conjecture about the causes of
some phenomenon of interest.

I A hypothesis is a theory-based statement about a
relationship that we expect to observe.
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Variables and causal explanations

The relationship between a theory and a hypothesis

Independent variable
(concept)

Independent variable
(measured)

Dependent variable
(concept)

Dependent variable
(measured)

(Operationalization) (Operationalization)

Causal theory

Hypothesis
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I Don’t let data alone drive your theories

I Consider only empirical evidence

I Avoid normative statements

I Pursue both generality and parsimony
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Identifying interesting variation in a dependent variable

Focus on a dependent (not independent) variable

I The focus of some research is on a particular independent
variable, not dependent variable.

I Interesting variation occurs along one (or both!) of the
following dimensions: Time and Space

I Time-series: variation of a single unit (like a person or a
country) over time.

I Cross-section: variation across multiple units (like people
or countries) at a single point in time.

I Example from my research – the Economic Vote
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Conceptual clarity

I What is the exact nature of the concept we’re trying to
measure?

I Example: How should a survey question measure
“income”?

I “What is your income?”

I ‘What is the total amount of income earned in the most
recently completed tax year by you and any other adults in
your household, including all sources of income?”

I Example: How should a study measure “poverty”?

I Calorie consumption
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I An operational measure of a concept is said to be reliable
to the extent that it is repeatable or consistent

I applying the same measurement rules to the same case or
observation will produce identical results

I The bathroom scale
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I A valid measure accurately represents the concept that it
is supposed to measure, while an invalid measure
measures something other than what was originally
intended.

I Example: Measuring prejudice – IAT

I Face validity

I Content validity

I Construct validity
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Examples of measurement problems

Measuring democracy

I At the conceptual level, what does it mean to say that
Country A is “more democratic” than Country B?

I Robert Dahl: “contestation” and “participation.”

I The best-known is the Polity IV measure: annual scores
ranging from -10 (strongly autocratic) to +10 (strongly
democratic) for every country on earth from 1800 - 2004.



University of Oxford Research Methods in Politics: Lecture One

Examples of measurement problems

Measuring democracy

I At the conceptual level, what does it mean to say that
Country A is “more democratic” than Country B?

I Robert Dahl: “contestation” and “participation.”

I The best-known is the Polity IV measure: annual scores
ranging from -10 (strongly autocratic) to +10 (strongly
democratic) for every country on earth from 1800 - 2004.



University of Oxford Research Methods in Politics: Lecture One

Examples of measurement problems

Measuring democracy

I At the conceptual level, what does it mean to say that
Country A is “more democratic” than Country B?

I Robert Dahl: “contestation” and “participation.”

I The best-known is the Polity IV measure: annual scores
ranging from -10 (strongly autocratic) to +10 (strongly
democratic) for every country on earth from 1800 - 2004.



University of Oxford Research Methods in Politics: Lecture One

Examples of measurement problems

Measuring democracy

I At the conceptual level, what does it mean to say that
Country A is “more democratic” than Country B?

I Robert Dahl: “contestation” and “participation.”

I The best-known is the Polity IV measure: annual scores
ranging from -10 (strongly autocratic) to +10 (strongly
democratic) for every country on earth from 1800 - 2004.



University of Oxford Research Methods in Politics: Lecture One

Examples of measurement problems

Measuring democracy, part 2

I The Polity IV measure of democracy has four components:

I Regulation of executive recruitment

I Competitiveness of executive recruitment

I Openness of executive recruitment

I Constraints on chief executive
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Examples of measurement problems

Measuring democracy, part 3

I Example of expert coding scale for “regulation of executive
recruitment,”:

I +3 = regular competition between recognised groups

I +2 = transitional competition

I +1 = factional or restricted patterns of competition

I 0 = no competition

I Countries that have regular elections between groups that
are more than ethnic rivals will have higher scores.
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Causality

The focus on causality

I Recall that the goal of political science (and all science) is
to evaluate causal theories.

I Bear in mind that establishing causal relationships
between variables is not at all akin to hunting for DNA
evidence like some episode from a television crime drama.

I Social reality does not lend itself to such simple,
cut-and-dried answers.

I Is there a “best practice” for trying to establish whether X
causes Y ?
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Causality

The four causal hurdles

I Is there a credible causal mechanism that connects X to
Y ?

I Is there covariation between X and Y ?

I Could Y cause X?

I Is there some confounding variable Z that is related to
both X and Y , and makes the observed association
between X and Y spurious?
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Causality

But what if we don’t cross that fourth hurdle?

I Damning critique: you “failed to control for” some
potentially important cause of the dependent variable.

I So long as a credible case can be made that some
uncontrolled-for Z might be related to both X and Y , we
cannot conclude with full confidence that X indeed causes
Y

I Since the main goal of science is to establish whether
causal connections between variables exist, then failing to
control for other causes of Y is a potentially serious
problem.

I Statistical analysis should not be disconnected from issues
of theory (model) and research design.
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causal connections between variables exist, then failing to
control for other causes of Y is a potentially serious
problem.

I Statistical analysis should not be disconnected from issues
of theory (model) and research design.
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Properly addressing the fourth hurdle

I Your model should specifically incorporate counterfactuals

I Your research design should explicitly address
counterfactual explanations for variation in dependent
variable

I Lets explore three generic strategies
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The Natural Experiment

I measure the dependent variable (Y ) for a specific
population before it is exposed to the independent variable
(X)

I wait until some among the population have been exposed
to the independent variable (X)

I measure the dependent variable (Y ) again

I if between measurings the group that was exposed (called
the test group) has changed relative to the control group,
ascribe this to the effect of the independent variable (X) on
the dependent variable (Y )
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whom have been exposed to the independent variable (the
test group) and some of whom have not (the control group)

I if the dependent variable differs between the groups,
ascribe this to the effect of the independent variable
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The True Experiment

I assign at random some subjects to the test group and
some to the control group

I measure the dependent variable for both groups

I administer the independent variable to the test group

I measure the dependent variable again for both groups

I if test group change is different than control group change
ascribe this difference to the independent variable (X)
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Table: Some Research Designs

Type Graphic Representation
Observation with no control group Test group: M * M

Natural experiment no pre-measurement Test group: * M

Control: M

Natural experiment Test group: * M

Control: M

True experiment Test group: R M * M

Control: RM M
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