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eAppendix. Interpolation and Extrapolation of the Available Data Sets 

We based the calculations on the impact of SHS on existing high quality datasets . The datasets taken from 

www.ourworldindata.org mostly contained data for the following years: 1990, 1995, 2000, 2005, 2006, 2010 and 

2012 or 2016. In order to get a better overview of the data  in the years missing in the dataset both linear inter- 

and extrapolation were conducted. The extrapolation was only necessary for the datasets that contained data until 

2012. 

Mathematically, linear interpolation can be presented as follows: 

 

    𝑌(𝜃) = 𝑌(𝑛 − 1) +
( ) ( )

( ) ( )
∗ 𝜃 

 

Where n is the nearest upper observation and n-1 the nearest lower observation, both with corresponding Y and 

X values. 𝜃 is the point of interest which lies between n-1 and n. This can be clarified with an example, in the 

table below the amount of smokers in an arbitrary country are presented in 1990 and 1995. 

 

Example table 

Year Smokers 

1990 120.000 

1991 Y(1991) 

1992 Y(1992) 

1993 Y(1993) 

1994 Y(1994) 

1995 160.000 

 

The amount of smokers (Y-values) for 1991 to 1994 are missing. Hence, linear interpolation is necessary to 

estimate the amount of smokers for these years. 
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Y(1991) can be estimated by filling in the formula as follows:  

 

𝑌(1991) = 𝑌(1990) +
𝑌(1995) − 𝑌(1990)

𝑋(1995) − 𝑋(1990)
∗ 1 = 120.000 +

160.000 − 120.000

5
∗ 1 = 128.000 

 

In the case of Y(1991), 𝜃 is 1 since it one year later than the nearest lower X value with a corresponding 

observed y-value.  

 

For the estimation of Y(1994) the formula is presented as follows:  

 

𝑌(1994) = 𝑌(1990) +
𝑌(1995) − 𝑌(1990)

𝑋(1995) − 𝑋(1990)
∗ 4 = 120.000 +

160.000 − 120.000

5
∗ 4 = 152.000 

 

Now 𝜃 is equal to 4 since 1994 is 4 years later than 1990. 

 

Linear extrapolation works in a similar way, mathematically it can be presented as follows:  

 

𝑌(𝑛 + 𝜃) = 𝑌(𝑛) +
𝑌(𝑛) − 𝑌(1)

𝑋(𝑛) − 𝑋(1)
∗ 𝜃 

 

With n being the observation corresponding to the most recent observed x and y value and n=1 being the oldest 

(in the case of time series) observation in the dataset with an observed x and y value. 𝜃 is the amount of time 

periods later than n.  

The datasets with data on the amount of SHS-victims contained data until 2016, so linear extrapolation was not 

necessary. The datasets with data on the amount of smokers and daily cigarette consumption contained data until 

2012 and thus linear extrapolation had to be conducted. 

 


