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1. 

 

 

2. The aims of graduation are: – 

• To produce a smooth set of rates that are suitable for a particular 

purpose. 

• To remove random sampling error. 

• To use information available from adjacent ages. 

 

Three desirable features of a graduation are: –                                               

1] Smoothness  

2] Adherence to data 

3] Suitability for the purpose to hand. 
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7. Lee Carter Model 

 

where: 

𝑚𝑥,𝑡 is the central mortality rate at age x in year t, 

𝑎𝑥 describes the general shape of mortality at age x, 

𝑏𝑥 measures the change in the rates in response to an underlying time trend 

in the level of mortality k, 

𝑘𝑡 reflects the effect of the time trend on mortality at time t , and 

𝜀𝑥,𝑡 are iid random variables with means of zero and constant variance. 

To obtain unique parameter estimates for this model, important constraints 

are imposed. 
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8. Expectations have been used in mortality forecasting in the form of 

expert opinion: an assumed forecast or scenario is specified, often 

accompanied by alternative high and low scenarios. Most official statistical 

agencies have based estimates on this approach in the past.                                                                                                                      

An approach under expectations is projection of mortality using reduction 

factors. 

𝑅𝑥,𝑡 - which measures the proportion by which the mortality rate at age x , 

qx , is expected to be reduced by future year t. 

We have a reduction factor equation as: 

 

where and αx and fn,x represent, respectively, the ultimate reduction factor 

and the proportion of the total decline (1-αx) assumed to occur in n years. 

The approach embodies an exponential decline in mortality over time to the 

asymptotic value αx, and uses expert opinion to set the targets αx and fn,x. 

 

The future mortality is then projected using the below formula and some 

chosen base year. 
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