LifeMetrics Mortality Projection user guide

I -Installation

(1) Download and install the following two packages:-

R statistical package: - 
 
http://cran.r-project.org/bin/windows/base/old/2.1.1/rw2011.exe
R(D)COM interface:-
 
      http://cran.r-project.org/contrib/extra/dcom/RSrv135.exe
(2) Download and unzip the JPM package in a directory. Make sure that it has the following four files:-

· LifeMetrics_public.xla:- The excel addin.

· fitModels.r:- The R source file containing functions that fit mortality projection models M1 to M7.

· simModels.r:- The R source file containing functions that project mortality rates using the parameters of the fitted models for M1 and M5.

· LifeMetrics_Sample_Data_public.xls:- Excel sheet containing two sets of sample data (deaths and exposure for US males from 1968-2004 for ages 40 to 84).

(3) Save LifeMetrics_public.xla and the R source files (fitModels.r and simModels.r) into the same directory.
(4) Open Excel, select Tools/ Add-Ins. Browse for RExcel.xla that comes with the R(D)COM interface (R\(D)COM Server\xls\RExcel.xla). Note that if Excel prompts you to copy the addin to your addins folder then click No.

(5) Open Excel, select Tools/ Add-Ins. Browse for LifeMetrics_public.xla that comes with the JPM package directory. Note that if Excel prompts you to copy the addin to your addins folder then click No.

II - Fitting Models

(1) Open the spread sheet LifeMetrics_Sample_Data_public.xls which contains the following work sheets:

· LifeMetrics Software:  Worksheet that contains a brief description of the software
· Deaths:  Worksheet that contains deaths for m ages over n years.
· Exposure: Worksheet that contains population for m age over n years.
· Weights: An m×n matrix of weights (0 or 1). Note: 0 indicate that this data point is excluded.
(2) Click LifeMetrics/Fit Model then chose one of the models from M1 to M7.

(3) A form will appear with the following fields:

· Ages: The age range by individual year of age that is used to fit the model.

· Period: The range of calendar years that is used to fit the model.

· Exposures: The exposure data range used to fit the model. 

· Deaths: The death data range used to fit the model. 

· Weights: The weights data range to fit the model. 

(4) Check the data ranges in (3) and then click OK

For a given model, Excel will then perform the calculations and a new worksheet (“LifeMetricsModelOutput_#) will be created which will contain the number of the parameters fitted (npar), fitted values of the parameters, the maximum log likelihood value of the model and the Bayesian information criteria. Note that it is not necessary to have an R session open, however if the user would like to see the R commands being executed he/she can click on the Switch ON Debug in LifeMetrics menu. 

III – Simulating Models M1 and M5

Once the fitting is completed follow the steps to generate scenarios of future mortality rates:

(1) Click LifeMetrics/Simulate Model then chose either M1 or M5.

(2) A form with two tabs will appear; “Model Fitting” which is the same as before and “Simulation Parameters” with the following fields:

· # Of Scenarios: The number of scenarios to be generated (0 will generate the best estimate scenario only)
· #of years of past kappas to use: The number of past kappas to be used to fit the ARIMA (0,1,0) model that is going to be used for projecting future kappas for both M1 and M5 (minimum value of 2 for M1 and M5).
· Simulation horizon in years: The number of years to project in the future (has to be greater than 0). 

· Adjust starting point of simulation to match historical fit: If this option is checked the first year of forecast will match up the most recently observed death rates.
(3) Click OK

For a given model, Excel will then perform the calculations and a new worksheet (“LifeMetricsSimulationOutput_#) will be created which will contain for each scenario the simulated initial rate of mortality (q) for each age at each year.  The best estimate scenario will be generated automatically by fitting kappa to an ARIMA (0,1,0) model , then project kappa forward without any stochastic innovations to generate the initial rates of mortality for future years. Note that it is not necessary to have an R session open, however if the user would like to see the R commands being executed he/she can click on the Switch ON Debug in LifeMetrics menu. 

IV – Open source code

The spreadsheet has been designed such that the user has full access to both the VBA and the R source code in case he/she would like to view or/and amend it. 
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