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Chapter 1.2. The Research Process 
  



1. Formulation of Research Interest 
  

Based on observation:  
Why do crude birth rates decline as per capita income increases? 
Why do poor people die earlier than rich people and men earlier than women? 
Why are natural disasters more costly in rich countries and more deadly in poor? 
 
Based on theory:  
Why don’t party platforms fail to converge in majoritarian two-party systems?  
Why do corporate taxes continue to exist?  
Why do people behave altruistically?  



2. Theory Development 
 
 
A (positive) theory is the justification of the answer to a ‘why’ question.  
 
Example: birth rates decline as per capita income increases for basically two reasons: 
- child mortality decreases 
- the dependence of older people on transfers and support from their children declines 
 
 

  



Theory 
 
 
A theory is a theory if and only if it can be wrong.  
 
 
Necessary Conditions for a Theory 
 
− generalizations over a category of phenomena 
− predictions over outcomes given a state or a change of state 
− consistency. 
 
In other words, if something cannot be expressed by an arrow diagram, it is not a theory. 
More importantly, theories must be falsifiable. A set of assumptions and their derivations is 
formulated in a way that cannot be falsified, is useless.  



Theories can be Deterministic or Probabilistic 
 
 
A deterministic theory is universally valid for a set of cases: 
For all a, if x then y.  
 
 
A probabilistic theory is not universally valid: 
For all a, x increases the probability of y.  
 
 
Claim: All social science theories are probabilistic.  
 
Counterexample anyone?  
  



The Tsebelis Conjecture 
 
 
 
 
Many political scientists have believed that no wars take place between democracies.  
And that this is a ‘law’.  
 
It is not really a theory, unless one adds a causal mechanism.  
 
This has been done repeatedly:  
- voters in democracies constrain governments to fight wars with other democracies  
- democracies trade more with one another, which makes a war costly 
- democracies have more efficient dispute settlement procedures in place 
- democracies do accept international law when in their relations with countries that accept international 
law 
 
 
Tsebelis: as Greek, one knows (or should know) that Greek cities have fought wars with each other while 
they we democratic.  

  



Are probabilistic theories causal and does the probability matter?  
 
 
Yes and no.  
 
Yes: probabilistic theories are causal. 
 
Bullet in the head causes death.  
 
Probability: roughly 90 percent.  
 
Famous counterexamples: Rudy Dutschke 
 
any many more 
https://www.grunge.com/32897/people-amazingly-survived-gunshot-head/ 

  



Bullet to the Head, Bullet to the Leg 
 
Most people being shot to the head die. Most, but not all.  
 
 
 
It is also possible to die from a bullet shot to the leg: 
 
“A 25-year-old man died Tuesday morning (Feb. 19), nearly five days after he was shot in the leg in 
Covington, the city’s police department reported. The gunfire was reported about 11:45 p.m. Thursday at a 
Covington home. However, it’s unclear when or how responding officers were informed that the man had 
been struck; the release only states that investigators “later” learned a 25-year-old man had been shot in 
the leg.”  
 
 
A high probability does not imply a deterministic relation, but it is causal like a bullet in the head.  
A low probability does not preclude causality…  



Constitutive Elements of Theories 
 
- assumptions 
- causal mechanism(s) 
- prediction(s) (hypotheses) 
 
In the social sciences, assumptions and mechanisms evolve around the average behaviour of individuals.  

  



1. Assumptions 
 
In social science theories, assumptions are made about the nature of the world and the nature of human 
beings.  
 
Assumptions serve the purpose of simplification.  
Assumptions are not right or wrong.  
They are useful to a degree. 
 
Simplification is always costly. But not simplifying is the most costly strategy as it leads to nothing.  
 
 
 

  



Example: Rational Choice Theories 
 
 
assume that human beings maximize their own utility.  
 
That should be an uncontroversial tautology. Whatever human beings do, they maximize their own utility.  
 
 
 

  



However, rational choice theories stir a lot of debate.  
 
Many social scientists believe that rational choice assumptions  
 
- are wrong, or  
- simplifying, or 
- oversimplifying. 
 
 
Wrong. Depends on how we write the utility function. We can write it in ways so that the maximizing 
assumption is consistent with any behaviour.  
 
-> RCT is an empty shell. Fill it with content.  
 
-> Simplifying. Yes, but that is a good thing.  
 
-> Oversimplifying. Maybe. But then we need to show that a more realistic, complex assumptions explains 
the same phenomena better or more phenomena equally well.  
 

  



The Principle of Parsimony or, Okkham’s Razor 
 
 
https://www.youtube.com/watch?v=M5WDdvkFaDg 

  



2. Causal Mechanisms 
 
 
 
A causal mechanism is the answer researchers give to a ‘why’ question: 
 
Why does a bullet to the head cause death?  
 
 
https://www.scienceabc.com/humans/gunshot-to-the-head-does-this-mean-instant-death.html  
 
in short, the answer is: shock, blood loss, swelling of the brain and consecutive brain damage 

  



Some more Questions in Search of a Causal Answer 
 
 
Why do crude birth rates decline as societies become wealthier?  
 
Why are divorce rates higher in urban areas?  
 
Why do poorer countries have (ceteris paribus) higher growth rates? 
 
Why do extremist parties increase their vote share?  
 
 
 
All answers require a causal mechanism. However, importantly, suggesting a causal mechanism does not 
make our theory right. We need to test it – and we need to test it independently of the data that we may 
have used to develop the theory in the first place.   



3. Predictions 
 
Predictions are the logical (consistent) consequences of derivations from assumptions and causal 
mechanism.  
 
If the theory is correct, then we expect the following (observable?) outcomes.  
 
 
Example: Einstein predicts … 
 

  



Einstein 1: Time Dilution of Light 
 
Light sent down into a gravity well is blueshifted, whereas light sent in the opposite direction (i.e., climbing 
out of the gravity well) is redshifted; collectively, these two effects are known as the gravitational 
frequency shift. More generally, processes close to a massive body run more slowly when compared with 
processes taking place farther away; this effect is known as gravitational time dilation. 
Gravitational redshift has been measured in the laboratory and using astronomical observations. 
Gravitational time dilation in the Earth's gravitational field has been measured numerous times using 
atomic clocks, while ongoing validation is provided as a side effect of the operation of the Global 
Positioning System (GPS). 
 

 



Einstein 2: Light Deflection 
 
General relativity predicts that the path of light will follow the curvature of spacetime as it passes near a 
star. This effect was initially confirmed by observing the light of stars or distant quasars being deflected as 
it passes the Sun. 
 
This and related predictions follow from the fact that light follows what is called a light-like or null 
geodesic—a generalization of the straight lines along which light travels in classical physics. Such geodesics 
are the generalization of the invariance of lightspeed in special relativity. 

  



Einstein 3: Gravitational Waves 
 
Predicted in 1916 by Albert Einstein, there are gravitational waves: ripples in the metric of spacetime that 
propagate at the speed of light. These are one of several analogies between weak-field gravity and 
electromagnetism in that, they are analogous to electromagnetic waves. On February 11, 2016, the 
Advanced LIGO team announced that they had directly detected gravitational waves from a pair of black 
holes merging. 
 

  



Einstein 4: Precession of Apsides 
 
In general relativity, the apsides of any orbit (the point of the orbiting body's closest approach to the 
system's center of mass) will precess; the orbit is not an ellipse, but akin to an ellipse that rotates on its 
focus, resulting in a rose curve-like shape (see image). Einstein first derived this result by using an 
approximate metric representing the Newtonian limit and treating the orbiting body as a test particle. 
 

  



And many more… 
 
 
Why do we think Einstein is a great scientist?  
 
 
 
Because he made predictions based on very little observation and a great but also very general theory.  
 
Relativity theory does not make just one prediction, it made many predictions.   
 
 
And then the predictions were supported by evidence.  
 
It is not equally scientifically important to formulate a theory that predicts the known.  
(Sometimes we call it postdict…) 
 

  



Arrow Diagrams 

http://www.unige.ch/ses/sococ/cl/stat/concepts/arrow.diagrams.html 

 

Arrow diagrams are a convenient and very explicit way of presenting a theoretical model, as 
well as report the empirical results. 

 

This arrow diagram represents a model and uses arrows to show the direction of the 
hypothesized relationship between two variables: plus and minus signs denote positive or 
negative relationships, use more than one plus/minus sign to note the relative strength of a 
relationship, where for instance +++ means that you hypothesize a very strong positive 
relationship. 

 

Note that the absence of arrows between the independent variable means, that your 
hypotheses postulate that there is no meaningful relationship between them. That does not 
mean that in reality there is no relation between them – but this relation is irrelevant for 
your theory.  



 
The same diagram can be used to report the empirical results.  

 



Models can of course be much more complex, as a simple multiple regression model with a 
single dependent variable; as pictured arrow diagrams are even more useful for complex 
models. 

 

Pearl Causal Diagram 

 
If you cannot arrow diagram it, it is not yet a theory.   



Messages 
 
 
- theories rely on assumptions and causal mechanisms to make predictions  
- theories are more useful if they make more predictions 
- theories can be tested in a more convincing fashion if they make more predictions 
 
 
In the social sciences, many theories make just one prediction… 
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