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1 | DR and SR scenario analysis for IUL
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DR scenario 

In the first 20 years, the equity return net of dividend yield is approximately 2%, which is very 
low compared to the option budget. The opposite is true in later years, where a 5.5% net 
indexed credit is aggressive relative to the option budget.

Total Equity Return

Net Equity Return

Option Budget
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Conceptual example

The scenario 12 (DR) equity growth rate causes unintuitive results for IUL

Product Budget Cap Index return Option return

A 1% 2% 2% +100%

B 5% 10% 2% -60%

The DR equity growth rates are low (~2%). This causes poor total returns in cases where the option 
budget is higher than the index return which is penalizing for most product designs.
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Comparison to SR scenarios 

Index credits for DR scenario (red line) are low relative to SR scenarios (other lines) for the 
first 20 years
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Compound Average Index Kicker1

DR Avg Min 5th 10th 25th 50th 75th 90th 95th Max
First 5 years 74% 114% 32% 50% 72% 83% 111% 147% 159% 186% 192%
First 10 years 74% 110% 52% 74% 80% 89% 109% 132% 146% 153% 156%
First 15 years 75% 109% 50% 72% 80% 89% 107% 126% 143% 155% 158%
First 20 years 75% 107% 63% 81% 84% 95% 107% 118% 128% 131% 145%
First 30 years 112% 109% 80% 85% 89% 100% 109% 117% 127% 133% 143%
First 50 years 140% 108% 81% 92% 93% 99% 107% 115% 122% 127% 138%

Comparison to SR scenarios 

Analysis of index credits and the “kicker” is being performed using IUL caps and the American 
Academy of Actuaries economic scenario generator. Analysis for the DR is shown in yellow 
and the SR in green.

Compound Average Index Credits
DR Avg Min 5th 10th 25th 50th 75th 90th 95th Max

First 5 years 2.0% 3.2% 0.8% 1.4% 1.9% 2.3% 3.0% 4.2% 4.7% 4.9% 5.8%
First 10 years 2.0% 3.1% 1.3% 1.8% 1.9% 2.5% 3.1% 3.8% 4.0% 4.3% 4.6%
First 15 years 2.0% 3.2% 1.3% 1.7% 2.1% 2.6% 3.1% 3.6% 4.0% 4.2% 4.8%
First 20 years 2.0% 3.2% 1.5% 2.1% 2.3% 2.7% 3.2% 3.5% 4.1% 4.4% 4.8%
First 30 years 3.0% 3.4% 2.2% 2.3% 2.6% 2.9% 3.3% 3.9% 4.5% 4.6% 4.9%
First 50 years 4.0% 3.5% 2.5% 2.7% 2.7% 3.1% 3.5% 4.0% 4.2% 4.5% 5.2%

After 20 years, the DR scenario is worse than the 5th percentile of SR scenarios based on both index 
credits and index kickers

1. Equal to the compound average index credit divided by the compound average option budget 
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2 | Work to date
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Work to date

This issue was discussed among the LRWG in the first half of 2017. The Academy’s research 
Task Force helped distribute  a survey to representatives from 34 of the industry's 36 IUL 
writers.
The survey asked for projections of the Net Premium Reserve (NPR), DR and SR for the 
companies IUL products along with an alternative DR in which all deposits were transferred to 
the fixed account.  
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Work to date

There was limited response to the survey, with only five companies submitting information. 
Of these submissions: 

• Four included the projected SR
• Two included the projected DR under the alternate definition  
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Work to date

Due to privacy and anti-trust concerns, only aggregate level information was made available. 
The survey results were not conclusive but do highlight situations where the DR is dominant.

• One respondent reported 
that the DR was always in 
excess of the SR 

• Over the first 20 projection 
years, the DR exceeded the 
SR in 50% or more of 
submissions where the DR 
was in excess of the NPR 
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Considerations

1
The stochastic reserve is intended to capture the more complex 
risks and guarantees associated with IUL products. The 
deterministic reserve is meant to capture insurance risks and 
moderate interest rate risk. An assumption could be made for the 
DR that all funds are transferred to the fixed account.

2 A somewhat adverse view is that the equity growth rate is exactly 
equal to the option budget 

3 There will be unintuitive results when the index credit is 
disconnected from the option budget over a prolonged projection 
period 
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Alternative approaches 

1 Assume all funds are transferred to the fixed account

2 Assume an index credit equal to a percentage (90-110%) of the 
option budget

3 Remove the DR requirement for IUL products

4 Revise the scenario 12 prescribed equity return path, potentially for 
just IUL products

5 Define a separate scenario 12 equity return path for IUL products 
that varies based on common crediting strategies

The following alternative approaches were discussed by the LRWG. Approaches 1-2 were 
determined to be the most feasible from a calculation and regulatory perspective.  
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Appendix A | Definitions

Equity return
• The total equity return is the rate that an equity market increases 

including dividends 
• The net equity return is equal to the total return less the assumed 

dividend rate  

Option budget
• The option budget is the amount that the company has to spend to 

hedge the index guarantees
• Typically expressed as a percent, the option budget is equal to 

companies earned rate less the profit spread

Cap rate • The maximum index growth that could be credited to the 
policyholder 

Index credit
• The amount credited to the policyholder
• This is a function of the cap rate, floor rate (typically 0%) and 

participation rate 

Index kicker
• This is the ratio of the index credit to the option budget
• A kicker of more than 100% means that the index credit was larger 

than the amount spent on options

Definitions for terminology used throughout this presentation can be found below
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Appendix A | Assumptions

The assumptions supporting the analysis performed are described below. The calculations 
assume one-year point-to-point crediting with 100% participation and a 0% floor.

Equity return
• Total equity returns based on the “US Diversified” market from the 

Academy’s scenario generator as of 12/31/2016
• Net equity returns assume a 2% dividend rate which is subtracted 

from the total equity return

Option budget

• Earned rate determined using a 1.5% spread over 20-year 
treasuries using the Academy’s scenario generator as of 12/31/2016 
with 8% turn-over

• No starting portfolio was assumed in determining the portfolio 
earned rate

• A 1.5% profit spread is subtracted from the earned rate to arrive at 
the option budget

Cap rate 
• The Black-Scholes formula is used to calculate the cost of options 
• Volatility is assumed to be 20% at the money with a 35bps strike 

skew 

Index credit
• Based on the product evaluated this is equal to:

𝑴𝑴𝑴𝑴𝑴𝑴 𝑴𝑴𝑴𝑴𝑴𝑴 𝑪𝑪𝑴𝑴𝑪𝑪 𝒓𝒓𝑴𝑴𝒓𝒓𝒓𝒓 𝑵𝑵𝒓𝒓𝒓𝒓 𝒓𝒓𝒆𝒆𝒆𝒆𝑴𝑴𝒓𝒓𝒆𝒆 𝒓𝒓𝒓𝒓𝒓𝒓𝒆𝒆𝒓𝒓𝑴𝑴 𝟎𝟎



© 2018 American Academy of Actuaries. All rights reserved.
May not be reproduced without express permission.

18

Appendix A | Analysis tool

An Excel based tool was built in order to perform this analysis and shared with the LRWG 
members. This tool allows the user to easily modify the assumptions and refresh results. 
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DR scenario 

Total Equity Return

The use of Scenario 12 equity returns for the DR scenario were originally recommended by 
the LRWG’s Variable Universal Life (VUL) Subgroup in the context of a VUL product. The fund 
returns underlying VUL are not subject to caps, floors and other indexing features and this 
scenario is viewed as moderately adverse. 
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Comparison to SR scenarios 

Total equity returns for DR scenario (red line) are moderately adverse when compared to the 
SR scenarios in all years
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Compound Average Equity Returns
DR Avg Min 5th 10th 25th 50th 75th 90th 95th Max

First 5 years 4.0% 8.5% -5.5% -3.4% -0.3% 4.3% 7.7% 12.8% 18.2% 20.0% 25.2%
First 10 years 4.0% 7.8% -2.3% 0.1% 1.5% 4.1% 7.2% 11.8% 13.6% 14.5% 21.4%
First 15 years 4.0% 7.8% -1.0% 1.1% 1.7% 4.5% 7.4% 10.7% 13.5% 14.7% 21.5%
First 20 years 4.0% 7.3% 0.3% 1.9% 3.8% 5.7% 6.9% 9.5% 10.5% 11.8% 15.0%
First 30 years 5.2% 7.6% 3.5% 3.8% 4.1% 5.5% 7.4% 9.6% 10.9% 11.1% 15.9%
First 50 years 6.1% 7.6% 3.0% 4.7% 4.9% 5.7% 7.5% 9.2% 9.7% 10.5% 13.0%

Comparison to SR scenarios for VUL

Analysis of total equity returns performed using the American Academy of Actuaries 
economic scenario generator. Analysis for the DR is shown in yellow and the SR in green.

After 20 years, the DR scenario is between the 10th and 25th percentile of SR scenarios based total equity 
returns. It is between the 25th and 50th percentile after 50 years.
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Questions?

 Chris Whitney, MAAA, FSA
Member, Life Reserves Work Group
christopher.whitney@oliverwyman.com

 Ian Trepanier
Life Policy Analyst
American Academy of Actuaries
Trepanier@actuary.org
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