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Not all graphs are straight lines 
Anthony J. Evans* 

 

In in his excellent overview of how people understand global data, Factfulness, Hans Rosling warns us against 
an instinctive drive to extrapolate line charts. He shows that there are several different types of curve.  

 

Straight Lines 

 
 

Sometimes, straight lines summarise the data the best. Longer lives and higher income go hand in hand - richer 
people can invest more in their healthcare, and healthy people are more productive. Income also rises with 
average length of schooling, women marrying later, and the share of income used for recreation. In all cases, the 
two variables work together. More of one means more of the other, across all ranges of the data.  

 

 

 
 

 

                                                
* Professor of Economics, ESCP Business School. Mail: anthonyjevans@gmail.com. The images in this note are from 
Rosling, H., 2018[2019], Factfulness, Sceptre. 
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S-Bends 
For some goods, such as basic necessities, the relationship with income is very different. The poorest 
households cannot afford such goods but once they enter the next income category they prioritise obtaining 
them. This sees a rapid adoption rate until the curve levels off once everyone has access (this may be at different 
levels of income for different goods, but the curve will look the same). 

 
 

Slides 
A reverse S-bend occurs when a certain range of income prompts a steady fall in the Y variable, until it flattens 
out. Number of babies per women is a good example.  

 

 
Humps 
For some variables, it’s a question of dosage. Not enough will lead to bad outcomes, but so will too much. 
Similarly, some indicators will rise across a certain income range, but then fall. As people become richer, and 
can afford sweets, the amount of tooth decay rises. Once they’re rich enough to afford dental care, it falls back 
down. Therefore, when we look at the number of cavities people have it’s a hump shape. Level 1 countries have 
few cars, and therefore few traffic deaths. As they pass through Level 2 and Level 3 the amount of traffic 
increases but road quality is poor and safety regulations are minimal. Once they reach Level 4, however, roads 
become safer.  
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Doubling lines 
As people’s income increases, the distance they travel each year doubles. 2% income growth per year means 
that income doubles every 35 years. If there is no upper bound to the indicator being used, an exponential 
growth rate can continue indefinitely. 

 
 

In February – March 2020 the number of deaths from Covid-19 were doubling just less than every 3 days in the 
US but more than every 2 days in Spain. This meant that 15 days after the 10th death in each country, Spain had 
lost 10x the number of lives. This is the power of exponential growth. As the rate of immunity grows and if 
vaccinations are developed this growth rate will subside, and epidemics tend to look like an S-curve. The critical 
issue then is where the inflexion point occurs, such that the growth rate starts to slow. The chart below shows 
the rise in cases of SARS in 2003.1  

 

                                                
1 Image from Lewis, T.G., “Halting Global Pandemics via the Commercial Air Route Network”, Homeland Security Affairs, 
February 2016. [https://www.hsaj.org/articles/8904] 


