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Hypotheses
As scientists, we want more than a story of how the world works. We actually want a 
hypothesis that we can use to evaluate how well our theory describes reality. Any hypoth-
esis needs to do three things in order to be useful:

 1. A hypothesis needs to be based on a theory.

 2. A hypothesis needs to state a relationship between an independent variable (what 
we think of as the cause) and a dependent variable (the effect about which we 
asked the “why” question).

 3. A hypothesis needs to be testable.

Only when a hypothesis meets these three requirements can we use it to collect and 
analyze data that can potentially increase our understanding of how the world works.

Let us take the example of national wealth. We can tell a story about the wealth of a 
nation being dependent on the nature of its economy: Industrial countries are going to be 
richer than agrarian countries. The causal relationship I expect to see is that level of indus-
trialization (my independent variable) ought to affect the wealth of a nation (my dependent 
variable). It is sometimes helpful to set up the relationship between my two variables as a 
model, or a word picture connecting two concepts with an arrow that indicates the direc-
tion of the relationship. The model looks something like this:

Independent Variable → Dependent Variable

If you think in terms of cause and effect, it wouldn’t make sense to draw a picture that 
places the effect before the cause. Similarly, a variable that is dependent on another has to 
come after it. Sometimes, you are lucky enough to be describing two variables that 

BOX 7.1 Numbers in the News

The Bill and Melinda Gates Foundation tries to channel funds toward solving problems that are not 
glamorous. One of the “down and dirty” problems facing the children of the world is moderate to 
severe diarrhea (MSD), a cause of 800,000 deaths per year. In 2006, the Gates Foundation funded 
the Global Enteric Multicenter Study (GEMS) to study MSD in children in sub-Saharan Africa and 
South Asia. During the study, which lasted for three years, one of the questions the researchers asked 
was about the long-term impact of MSD. Because malnutrition is also a problem among children in 
these regions, GEMS set up an experimental design that included over 9,000 test subjects suffering 
from MSD and over 13,000 control subjects who were not. The study found that the test subjects 
were eight times more likely to die in the next two months than the control subjects.2 In addition to 
highlighting the problem as an important public policy issue, the study was also able to identify the 
most common causes in order to focus research attention on finding cures.


