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Objective
The Chief Executive Officer (CEO) of XYZ insurance company (‘XYZ Insurance’), which sells fixed term annuities to individuals, needs to investigate the impact of a change in legislation which means the current amount and future increases of 100 of the annuities that are currently in payment will need to be amended. It has been determined that XYZ Insurance will have to meet 100% of any additional cost of amending the annuities. The CEO’s proposed method is to retain, without adjustment, the annuities for annuitants where the NPV of the remaining annuity payments would be lower after amendment for the legislative change.
The CEO wishes to understand:
· Whether the amendments have a different effect on annuities with 
· different terms remaining, 
· different proportions affected by the legislation and 
· different future increases p.a. 
· The overall additional cost to XYZ Insurance of having to amend the benefits

Data
XYZ insurance’s administration department has supplied details of the current portfolio annuity policies affected by the change in legislation, including the start date, starting amount, current increase rate p.a., total term of annuity and the proportion of the annuity affected by the change in legislation. 
The CEO has also provided the discount rate of 6.5% p.a. to use in the calculations.
Additionally, the Regulator has provided the increase rate (4%) and one-off uplift (10%) to be applied to the affected part of the annuities and also the date the amendment is effective (1 January 2023). 
Data has been checked at a high level including that annuities are still in payment and that term, increases and starting annuity amounts are within expected ranges.  The data was deemed to be sensible for use.
Assumptions
· There is no allowance for mortality before the end of each annuity’s term. 
· The data is complete and correct. In particular, the calculation of the fraction of the annuity payment affected by the change in legislation. 
· Any other annuities in payment with XYZ Insurance, other than the 100 analysed, are not affected.
· The amendment is only required from 1 January 2023 and will not need to be backdated. 
· The method of identifying annuitants who would be worse off by using the net present value of the remaining annuity payments before and after amendment is acceptable under all regulations and fair to annuitants. 
· Annuitants cannot cancel their annuities.
· Annuitants cannot change the term, amount or increase rate of their annuities once the policy has started (other than the required legislation changes).
· Annuitants cannot decide whether or not to accept the legislation changes.
· There are no other new changes in legislation affecting the annuities.
· XYZ Insurance remains solvent and does not default on the annuities. 

Methodology
Annuity amounts p.a. are projected to the 1 January 2023 amendment date and annuity factors are applied to value the remaining payments before and after amendment. Then a value test is applied and analysis of the increase in value due to the amendments is carried out. Finally, annuity payments are projected to the end of their term before and after amendment and an analysis of the increase in annuity payment p.a. due to amendment and the proportion of the a annuities affected by the amendment with respect to their term remaining is carried out. 
Projection of annuities to the amendment date
Projection of annuity amount to 1 January 2022
For each individual annuity, the starting annuity amount p.a. was multiplied by (1+ its current increase rate)^ (number of increases between start of policy and 1 January 2022)
Where the number of increases is calculated as 2023 minus the calendar year of the annuity start date, minus one as there is no increase at the time of the first payment.
Projection of total annuity amount to 1 January 2023 using current increases
For each individual annuity, the 1 January 2022 annuity amount p.a. was multiplied by (1+ its current increase rate).
Projection of unaffected proportion of annuity amount to 1 January 2023 
For each individual annuity, the 1 January 2022 total annuity amount p.a. was multiplied by (1- the proportion affected by amendment) and by (1+ current increase rate).
Projection of amended proportion of annuity amount to 1 January 2023
For each individual annuity, the 1 January 2022 total annuity amount p.a. was multiplied by the proportion affected by amendment and by (1+ the 10% uplift) and by (1+ amended increase rate)
Value of annuities before and after amendment
Annuity factors from 1 January 2023
Annuity factors were calculated using the following formula for both the current annuity increase p.a. and the amended 4% annuity increase for each annuitant. 
[1 ‑ (1 + net discount rate) ^ - Annuity term remaining] / net discount rate * (1+ net discount rate)
Where the net discount rate is calculated as:
(1 + discount rate p.a.) / (1 + increase rate p.a.)  ‑ 1.
and where ‘Annuity term remaining’ is calculated as total annuity term less number of payments made between start of term and 1 January 2022 inclusive (2023 minus calendar year of the annuity start date), and the increase rate is either the current rate or 4% respectively
Value of annuities before and after amendment.
The value of the remaining annuity payments before amendment are calculated as:
Individual annuitant’s annuity factor using current increases multiplied by their total annuity payment p.a. after the 1 January 2023 increase has been applied at the current rate. 
The value of the remaining annuity payments after amendment are calculated as:
a) Individual annuitant’s annuity factor using current increases multiplied by the proportion of the annuity payment unaffected by the amendment after the 1 January 2023 current increase has been applied. 
plus 
b) Individuals annuitant’s annuity factor using amended 4% increases multiplied by the proportion of the annuity payment affected by the amendment after the 1 January 2023 amended increase has been applied. 
Application of CEO value method for checking that annuitants are not disadvantaged after amendment
For each annuitant, the value of the remaining annuity payments after amendment is compared to the value before amendment. If the value before amendment is greater, the annuitant is assumed to remain on their current payments and the value remains equal to the current value.  
Increase in value of remaining annuity payments due to amendment
The sum of the value of the remaining payments for all 100 annuitants before amendment is deducted from the sum of the value of the remaining payments for all 100 annuitants after the amendment and application of the value check. 
The same calculation is repeated using the sum of just annuitants with increases of 5% p.a. and just annuitants with increases of 3% p.a.
Projection of annuity amount to the end of each policy's term before amendment
The individual total annuity amount in payment projected to 1 January 2023 using current increases is multiplied by (1+ current increase rate) ^ (number of increases remaining from 1 January 2024 to end of term).


Projection of annuity amount to the end of each policies term after amendment
The unaffected proportion of each annuitant’s annuity amount in payment projected to 1 January 2023 calculated above is multiplied by (1+ current increase rate) ^ (number of increases remaining from 1 January 2024 to end of term).
This was added to the affected proportion of each annuitant’s annuity amount in payment projected to 1 January 2023 calculated above multiplied by (1 + amended increase rate of 4% p.a.) ^ (number of increases remaining from 1 January 2024 to the end of the individual term).  
If an annuitant was identified to remain on current payments because of the CEO value check then the annuity amount projected to the end of each policies term before amendment was taken instead of the above.
Tables were created to summarise the increase in the annuity amount at the end of each policy and also the proportion of annuity payment affected, split by term of policy remaining.
Results
Effect of the amendment on the value of annuities
Applying the amendments will result in a cost  to XYZ.  We have calculated the NPV of this cost to be $894,655 using the assumptions set out. 
The impact of the amendments is greater the higher the proportion of an annuity is affected. 
The chart below shows the percentage increase in total value after amendment of all 100 annuities, just current 5% increasing annuities and just 3% increasing annuities. 

It can be seen that there is a 2.80% increase in the total value of the annuities over all 100 annuities.  This is because overall the 10% uplift on the part of the annuity affected increases the value of the annuity and roughly half of the current annuity amount has 5% increases and half 3% increases so on average the effect of the change to 4% increases on amended part of the annuity that is amended cancels out and has little effect on the value. 
It can be seen that the increase is less for the current 5% increasing annuities with a 0.95% increase in value compared to a higher 5.24% for the 3% increasing annuities.  
This can be explained by the fact that the current 3% increasing annuities are increased by both the uplift and the change in future increase rate from 3% to 4% on the proportion of the annuity that is affected. So the amendment increases the value of the annuity in both ways. 
For the current 5% increasing annuities the value of the annuities is increased by the uplift but reduced by the change in future increase rate from 5% to 4% on the proportion of the annuity that is affected.  These changes work in opposite directions with the 10% uplift in amount p.a. initially being the larger effect but over time the reduction to the increase rate of 1% p.a. will erode the effect of the uplift.  
The cost of paying the remaining annuity payments for 5% annuities is slightly positive. This is because the annuities are not amended if the value of all remaining payments would be less than the original value.  This means that only current 5% increasing annuities with an increase in value will be impacted by the amendments (as the 10% uplift has not been fully cancelled out by the lower amended future increases).
Three annuitants were affected by the value check, i.e. their annuities were not amended because the value of remaining payments was lower than the current value.  These were all current 5% annuitants with long terms remaining.  So the impact of the lower amended increase of 4% was greater than the amendment uplift. 
Some current 5% increase annuitants for whom the value check did not apply but with sufficiently long terms will eventually receive lower annuity payments per annum after the amendment because of the lower amended increases.  The value check does not apply to these annuitants because of lower weighting placed on later lower payments due to discounting. 
Relationship between term of annuity remaining and fraction of annuity payments affected and on the percentage increase to annuity payments due to the change in legislation.
The charts below show, for each term of annuity remaining (in whole years); 
· the percentage increase in amount p.a. at the end of the term and 
· proportion of payment affected (%) for each term.
Charts are shown for just current 3% increasing annuities, just current 5% increasing annuities and all annuities.
The following chart shows that for current 3% increasing annuities there is a strong direct relationship between the proportion of payment affected and the percentage increase in amount p.a. at end of term, the lines clearly move in the same direction.   It can be seen that, as the term remaining increases the two lines converge indicating that the relationship is stronger over time.

The following chart shows that for current 5% increasing annuities, at longer terms of annuity remaining, the percentage increase in amount p.a. at end of term is inversely related to the proportion of annuity payment affected by the change. This could be explained by the fact that the longer the annuity payments are projected the more the effect of the lower 4% p.a. increases builds up which will lower the percentage increase in amount p.a. creating the inverse relationship.  
At shorter durations the percentage increase exhibits a downward sloping line which is not very sensitive to the proportion of annuity payment affected. This could be explained by the fact that at shorter durations the effect of the lower 4% p.a. increases has less time to build up and the 10% uplift has a bigger impact.  

The following chart shows a combination of all current 5% and current 3% annuities. It can be seen that at shorter terms of annuity remaining (until about 15 years term remaining) the proportion of the current payment amount p.a. affected and percentage increase in the amount p.a. at the end of term are quite closely related but at longer terms remaining the inverse relationship displayed in the current 5% chart above becomes more apparent. This is because the reduction to the annuity increase from 5% to 4% on the amended part has more time to build up and have a larger effect at longer terms. 



Conclusions
For all current 3% increasing and most current 5% increasing annuitants the amendments increase the overall value of the remaining annuity payments. This will be a cost to XYZ. 
The increase in value for the current 5% p.a. increasing annuities is lower because of the effect of lower annuity increases cancelling out the amended uplift applied over time.
Some 5% annuitants with sufficiently long terms will eventually receive lower annuity payments per annum after the amendment because of the lower amended increases.  It is therefore important to consider the impact that providing lower annuity payments than those currently projected will have on annuity holders satisfaction, income requirements and meeting other annuity provider regulations. 
The values calculated and the members affected by the value check would change if a different discount rate was assumed. 
Next steps
· Validate the data, particularly;
- the fraction of the annuities affected by the new legislation and
- the new legislation details including the start date of the amendment, the 4% annuity increase p.a. and the 10% uplift. 
· Confirm that the discount rate assumed is appropriate.
· Confirm that the amendments should not be backdated.
· Confirm that there are no different maturity amounts paid at the end of the term. 
· Check that no other annuitants would be affected. 
· Consider if the method of checking whether annuitants are better off after amendment is fair and reasonable. For example, for annuitants with current 5% increases the overall value of their annuity may increase so XYZ Insurance apply the amendment to them, but there could be a point in future where they are receiving a lower amount p.a. than retaining, without adjustment, the original annuity. 
· Carry out further illustrations for current 5% increasing annuitants for the CEO to consider. For example, the cost of providing the better of amended or original payments for each future year.  
· Consider what communication the annuitants should receive to help them understand the impact. For example, illustrating the difference in value and the date that current 5% increasing annuitants would start receiving a lower annuity amount p.a. than they are currently on. 
· Consider whether policy documents will need to be amended. 
· Check that the increase in value of the remaining annuity payments will not cause problems with XYZ Insurance’s future cashflow planning or investments. 
· Investigate the impact on public relations of implementing the changes in the method suggested by the CEO. 
· Consider the impact of additional payments on any tax paid by annuitants on annuity income       
· Research what competitors are doing and what the industry standard approach is to the legislation change	
· Obtain a peer review of the work performed  
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Increase in value of remaining annuity payments
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Relationship between term of annuity remaining, proportion of annuity affected and percentage increase in amount p.a. at the end of the term due to amendment
3% p.a. increase annuitants
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Relationship between term of annuity remaining, proportion of annuity affected and percentage increase in amount p.a. at the end of term due to amendment
5% p.a. increase annuitants
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