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1. Pricing Model Performance Enhancements 
There are several changes that will improve the speed of ClariNet’s pricing model: 

- Replacement of bisection solver with 2 stage solver; 

- Caching of mortality tables during valuation; and 

- Miscellaneous code optimizations. 

Two stage solver 

An iterative solver is used to solve for mortality factors, COI values and minimum premiums.  Prior to 1.25, 
ClariNet used a bisection solver, which is very robust but quite slow.   From 1.25, ClariNet uses a Newton-
Raphson method first, which usually works and is much faster.  If Newton-Raphson fails, ClariNet reverts to 
the bisection method. 
 
The new solver will cause some tiny changes in NPV (typically around $5 on a $1M face amount policy). It is 
worth mentioning that the existing solver has a built-in tolerance level and this change in PV is well within 
that tolerance. 

Mortality table caching and other speedups 

The mortality table caching and other code changes will not have any effect on NPV. 
 

2. NDB Schedules 
NDB schedules are used in two types of Cases: 

- Increasing death benefit Cases; and 

- Cases where an NDB amount is specified in the premium schedule. 
 
In ClariNet’s pricing model, the NDB must be calculated on each policy monthiversary until maturity. This is 
done in order to calculate either the expectation of the NDB (probabilistic pricing) or the NDB under a 
specific Monte Carlo scenario (which is effectively deterministic pricing for each scenario). 
 
For monthiversaries that are past the end of the NDB schedule, the model should be using the last NDB 
amount specified.  We established that this was not the case prior to 1.25 and this has now been corrected. 
 
In the case of increasing policies, where the NDB schedule is generated by ClariNet’s Premium Calculator, the 
schedule will extend until the end of premiums being due, so the impact of this error would only apply 
during the extended death benefit rider period. The amount involved would also only be the difference 
between the Account Value on Value Date and the Account Value Minimum.  These amounts are so far along 
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the survival curve and so far in the future that the impact on NPV would have been negligible (typically less 
than $1). 
 
In the case of policies with a user-entered NDB schedule, the impact would have depended on how far the 
schedule extends. Generally, it will be negligible as these schedules will also extend up to the maturity of the 
policy. 

3. Mortality Table Improvement 
While improving the pricing model’s performance, we discovered that the mortality improvement variable 
calculation was not being applied correctly.  When the mqx value is calculated, the model applies an 
improvement factor to the value it finds in the mortality table.  This factor should be: 

              
where ti-t0 is the number of years since the table Start Date (1-jan-2008 for 2008 VBT) and r is the 
improvement rate.  Prior to 1.25, the factor was calculated as: 

                
where t is the whole number of years since the table Start Date. 
 
This resulted in a higher mortality improvement being applied to the mortality table, first when determining 
the implied mortality factor from the LE and second, when determining the survival curve.  This error had 
two offsetting impacts: 

- The mortality factor calculated from the LE would have been higher; 

- The survival probability calculated from the Mortality Factor would have been higher. 
 
The impact of this error on the NPV depended on the value of the mortality improvement.  By way of 
example, we selected 487 policies at random (max policy size = $10,000,000, minimum policy size = $75,000, 
average policy size = $2,095,000) and valued those policies before and after applying the fix in 1.25 using 
two values for the improvement factor (0.05% and 0.5%). The results are: 
 

Change in NPV 0.05% 0.5% 

Minimum $-1,540 $-16,613 

Maximum $1,617 $14,667 

Average $-107 $-1,259 

 
On average, therefore, the error had a marginal negative impact on NPV which has been resolved in 1.25. 

4. Combined Contract Package Headers and Footers 
In ClariNet’s Contract Package, each separate MS Word template (.dotx) can have its own header and footer. 
When combined, the headers and footers are generally preserved.  However, in some instances, if a 
document doesn’t have a header (or a footer), the header (or footer) of the previous document is used. 
 
The work around is to create a header/footer for each template, even if it is blank. To do this, open the 
header or footer area and enter a [space] character, then close it and save the template. 

5. Premium Schedules 
Prior to 1.25, the last row of a Premium Schedule was not displayed on screen if an NDB Payment occurred 
on a date other than a Premium Payment Date. Pricing was not affected, only the displayed web page. 
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6. Illustration RAP Years 
Prior to 1.25, when entering a RAP Number of Years on the Illustration page and clicking the Generate 
button, the RAP value was only used for the number of years -1.  This has now been fixed. Note that this is 
only a shortcut to help filling the Illustration table and is not used directly by any pricing. 

7. New AMBest Format 
AMBest are amending their data format in their ratings file. We have updated ClariNet to cater for these 
changes and will handle appropriately the next quarterly update due in July. 

8. Other Fixes 
- In some specific cases, viewing a Portfolio failed 

- Monte Carlo analysis was failing if one insured was deceased on a joint life policy 

- Improved monitoring of our LE Report ordering background processes 


