 (
4
)
Life expectancy calculation tool – definition of variables

 – age interval of the life table ( for the last age interval)

Life Table Data
 – number of deaths in age interval 
 – population (person-years) corresponding to the age interval 
 – fraction of age interval lived, for age interval 
 – width of age interval 

Chiang Life Expectancy Estimation
 – mortality rate of age interval  ()
 – mortality quotient of age interval  (probability of dying in age interval )
	 … Chiang 1984, Equation 2.2, Page 138
 – probability of surviving through age interval  ()
 – number dying in the interval  () … Chiang 1984, Equation 3.2, Page 141
 – number of survivors at the start of age interval  () … Chiang 1984, Equation 3.3, Page 141
 – life years lived in age interval 
	 … for  … Chiang 1984, Equations 3.3 and 3.4, Page 141
	 … Chiang 1984, Equation 3.5, Page 141
 – life years lived from age  onward () … Chiang 1984, Equation 3.6, Page 142
 – life expectancy from age  () … Chiang 1984, Equation 3.7, Page 142







Standard Chiang Variance
 – variance of  (assumes that  is binomially distributed)1
	 … for  … Chiang 1984, Equation 3.8 (Page 79)
	 … for  … Eayres 2004, Page 244
 – intermediate term 1 in  calculation
	 … Chiang 1984, Equation 4.10 (Page 161)
 – intermediate term 2 in  calculation
	 … Chiang 1984, Equation 4.10 (Page 161)
 () – Standard Chiang variance2
	 … Chiang 1984, Equation 4.10 (Page 161)
 () – Standard error of life expectancy2
	

Adjusted Chiang Variance
 – probability of survival from the start of age interval  to the start of age interval 
	
 – variance contribution of last age interval2
	 … Lo et al., 2016, Equation 2
 () – adjusted Chiang variance2
	 … Lo et al., 2016, Equation 2
 () – adjusted Chiang standard error2
	
 () – difference between adjusted Chiang standard error and Chiang standard error2
	





Adjusted Chiang Variance with Population Error
 – variance contribution of the last age interval due to population error2
	 … Lo et al. 2016, Equation 3 and A3.6
	 – proportion of  that approximates the magnitude of the population error
	 – critical value that describes the assumed coverage of the proportional population error
 () – life expectancy variance accounting for the death and population count error of the last age interval2
	 … Lo et al., 2016, Equation 3
 () – life expectancy standard error accounting for the death and population count error of the last age interval2

 () – difference between  and 2


Standard Chiang Variance with Negative Binomial Overdispersion in Death Counts
 – population at the start of age interval 
	 … from Chiang Equation 2.2 (Page 138)
 – population at the end of age interval 
	
 – variance of the mortality quotient assuming negative binomial overdispersion3
 … Lo et al., 2016, Equation A1.21
 – intermediate term 1 in  calculation
	 … substitution of  into Chiang 1984, Equation 4.10 (Page 161)
 – intermediate term 2 in  calculation
	 … Chiang 1984, Equation 4.10 (Page 161)
 () – Chiang variance of life expectancy assuming negative binomial overdispersion in death counts2
	 … Chiang 1984, Equation 4.10 (Page 161)
 () – Standard error of life expectancy assuming negative binomial overdispersion in death counts2
	

Adjusted Chiang Variance with Negative Binomial Overdispersion in Death Counts
 – variance contribution of last age interval2
	 … Lo et al., 2016, Equation 4
 () – adjusted Chiang variance with negative binomial overdispersion2
	 … Lo et al., 2016, Equation 4
 () – adjusted Chiang standard error with negative binomial overdispersion2
	
 () – difference between and 2
	



Footnotes

1) Note that the Chiang equation for the LE variance was originally derived in terms of  instead of  (for ), as was done in the manuscript.  However the result is mathematically identical.  The Excel tool implements the Chiang formulation such that the equations used can be referenced to equations in Chiang’s original text.

2) The value estimated at each row of the spreadsheet (i.e. for each age interval ) applies to that of the life expectancy from age .

3) Following the standard Chiang variance, the LE variance with negative binomial overdispersion in the Excel tool is calculated in terms of  instead of  (for ) so that the equations used can be referenced to equations in Chiang’s original text.  However the result is mathematically identical.  Note that  and the two quantities are related by a simple scaling constant.  Thus , and also  holds.

