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Background and Purpose

• The purpose of this presentation is to summarize quantitative information 
from the VM-21/C3 Phase II field test participants to:

• Understand the impact on reserves and capital,

• Evaluate the impact of hedging programs across field test scenario sets,

• Review the range of results across field test participants,

• Compare the stability of results over time, and

• Inform regulator decision-making on model and calibration choices.



Limitations

• The NAIC took steps to review the quantitative results for reasonableness, including comparing field test data to annual 
statement values, reviewing qualitative survey responses, sending questions to participants, and asking participants to 
confirm that the NAIC compilations matched their intended result submission. However, the accuracy and reliability of the 
results are ultimately dependent on the quality of participant submissions.

• The field test reserve and/or capital participant analytics (average reserve/ capital impact, range of impacts, etc.) can be 
strongly dependent on a subset of the participants. Results shown today for the different field test runs will include varying 
numbers of participants corresponding to the levels of participation for that run. The lack of participation in some of the 
runs will limit their applicability to the overall variable annuity industry.

• Four legal entities were excluded from the analysis due to results that did not seem reasonable to the NAIC. 
• A number of comparisons between company-provided field test or baseline runs are made in the presentation. These 

comparisons are limited to the participation of whichever run had the least participation. For example, as Baseline 2 (as of 
12/31/19 + 200 BP) had significantly lower participation than run 2A, many of the 2A results will not be shown for this 
comparison.

• For the most part, companies did not make changes to their models to account for changes in the field test scenario sets. 
Therefore, field test results may not be fully representative of company results post implementation of the new scenarios.



Field Test Run Descriptions
Run # Description Purpose of Run

Baseline #1 Scenario set(s) the company used for 12/31/21 statutory reporting Baseline used as comparative basis for 
12/31/21 runs 

Baseline #2 ESG the company used for 12/31/21 statutory reporting of reserves and RBC, but modified to 
produce scenario sets with a 12/31/19 yield curve modified using a 200 BP increase across all 
maturities

Baseline used as comparative basis for 
12/31/19 + 200 BP runs 

Test #1a GEMS Baseline Equity and Corporate model scenarios as of 12/31/21, and Conning Treasury model 
calibration with generalized fractional floor as of 12/31/21

Tests Conning Treasury model w/ GFF 
and Baseline Equity at YE 2021

Test #1b Same as Test #1a, but with Alternative Treasury model calibration with shadow floor as of 12/31/21 Tests Alternative Treasury model with 
shadow floor and Baseline Equity at YE 
2021

Test #2a Same as Test #1a, but with Equity, Corporate, and Treasury models with a 12/31/19 starting yield 
curve modified using a 200 BP increase across all maturities. All other initial market conditions are 
unchanged. The Equity model parameters would be adjusted from #1a so that the year 30 median 
Large Cap Equity gross wealth factors remain consistent with #1a. 

Stresses the starting Treasury rates using 
the same calibration as 1a to evaluate 
whether the model produces 
appropriate results in different economic 
environments

Test #2b Same as Test #2a, but with the Alternative Treasury model calibration with shadow floor instead of 
the Conning Treasury model calibration with generalized fractional floor

Same as 2a, but designed to stress the 
1b calibration

Note: Bold = Required Run



Field Test Run Descriptions
Note: Bold = Required Run

Run # Description Purpose of Run

Test #3 Conning Treasury model calibration with generalized fractional floor as of 
12/31/21, GEMS Corporate model as of 12/31/21, and GEMS Baseline Equity 
model corresponding to a 12/31/19 yield curve with a 200 BP increase across all 
maturities

Attribution analysis  that will illustrate how much of the 
difference between runs #1a and #2a is driven by the equity 
model vs the Treasury and Corporate models

Test #4 Same as Test #3, but using Alternative Treasury model calibration with shadow 
floor as of 12/31/21

Same as #3, but with respect to runs #1b and #2b.

Test #5a Same as #1a, but with Conning’s original Equity model calibration that had 
significantly lower Gross Wealth Factor’s (GWFs) than the AIRG Equity Model.

Tests Conning Treasury model w/ GFF and original equity model 
as of year-end 2021. 

Test #5b Same as #5a but using a 12/31/19 starting yield curve modified using a 200 BP 

increase across all maturities. The parameters of Conning’s original Equity model 

are used without any adjustment.

Stresses the starting Treasury rates to understand the full impact 
of equity-Treasury linkage in Conning’s original equity model

Test #6 Same as #1a, but with the ACLI’s GEMS® Equity Calibration Tests the ACLI’s GEMS® Equity Calibration that assumes a 
constant mean equity return independent of rates and increases 
alignment with AIRG equity model GWFs



Field Test Participation: VM-21 and C3 Phase II

• 26 participant legal entity results are summarized in this 
presentation. The individual level of participation for each field 
test run is shown below.

• Hedging practices varied throughout the field test participants, 
but a majority used 1,000 scenario subset sizes and the AIRG 
in their reporting.

• Several participants commented that the value of results for 
field test runs 3 and 4 may be limited, and therefore those 
results have not been prioritized to be included in this 
presentation.

Baseline 1* Baseline 2 1A* 1B* 2A* 2B* 3 4 5A* 5B* 6

26 11 26 26 26 26 13 13 25 25 12

Field Test 
Run 

Number of 
Participants

Hedge Modeling
Implicit Explicit No Model Runoff

7 8 9 2

Was Proprietary Economic 
Scenario Generator Used?

Yes No

4 22

Number of Scenarios
1000 <1000 >=1000

22 2 2

Valuation Dates: 12/31/21 12/31/19 + 200 BP Hybrid

*Required Run



Participant Separate Account Fund Distribution

Equity and Bond Funds (AIRG Names) Type
Average Variable Annuity 

Separate Account Allocation

Diversified Large Capitalized U.S. Equity Equity 41.3%

Diversified International Equity Equity 10.9%

Intermediate Risk Equity Equity 11.3%

Aggressive Equity Equity 6.7%

Money Market Bond 4.0%

U.S. Intermediate Term Government Bonds Bond 4.3%

U.S. Long Term Corporate Bonds Bond 12.6%

Diversified Fixed Income Bond 5.3%

Diversified Balanced Allocation (60/40)
Equity and 

Bond
3.6%

Total 100%

Average Equity Fund Separate 
Account Allocation: 72.4%

Average Bond Fund Separate 
Account Allocation: 27.6%

• Participants were asked to provide the 
approximate separate account fund mapping 
that was used for the 12/31/21 field test runs. 
Data from 26 participating legal entities was 
included in this analysis.

• The average separate account allocation is 
shown in the table. Note that the average is 
simply an average allocation by fund across the 
participating legal entities, and is not weighted 
by the legal entity separate account balance

• All of the participating legal entities had a 
majority of their separate account funds mapped 
to equity funds, with the smallest allocation to 
equities being approximately 60%. The maximum 
equity fund allocation was 93%.



Participant Guaranteed Benefit Type Distribution

Type of Guaranteed Minimum Death or Living Benefit
Average Variable Annuity GMXB Allocation by:

% of Separate Account % of Net Amount at Risk

Guaranteed Minimum Death Benefit (GMDB) Only 40.2% 46.9%

GMDB/Guaranteed Minimum Income Benefit (GMIB) Combo 9.3% 7.4%

GMDB/Guaranteed Minimum Withdrawal Benefit (GMWB) Combo 41.9% 41.4%

GMDB/Guaranteed Minimum Accumulation Benefit (GMAB) Combo 0.4% 0.1%

Other Benefit Combination 8.3% 4.3%

Total 100% 100%

• The distributions of guaranteed benefit types provided in the table above are shown as a percentage of separate account and as a 
percentage of net-amount-at-risk (NAAR). Note that the average above is a simple average across the participants and does not 
reflect any weighting by participant separate account or NAAR.

• The most prevalent guarantee types, by both the separate account and NAAR measures, are GMDB only and GMDB/GMWB combo.
• While the distribution of guaranteed benefits offered by companies could vary significantly within individual participants between the 

separate account and NAAR measures, overall, the measures showed a similar prevalence of guarantee types across participants.



High-Level Results: Comparisons to Baseline

Average Percent 
Increase over 
Baseline

Statistic 1A 1B 2A 2B 5A 5B 6

VM-21 Reserve for 
Guaranteed 
Benefits

Max 1,578% 1,279% 2,730% 2,802% 2,862% 5,645% 492%

Average 29.4% 13.4% 13.5% 5.6% 78.7% 28.3% 10.1%

Min -20.7% -47.8% -94.9% -79.5% 4.3% 0% -14.0%

Risk-Based Capital

Max 6,782% 755% 2,709% 3,136% 17,100% 4,599% 12,161%

Average 69.1% 43.4% 9.7% 11.6% 114% 26.5% 56%

Min -56.4% -100% -88.2% -88.2% -21.0% -12.7% -8.2%

Number of Participants 26 26 11 11 25 11 12



High-Level Observations

• For every field test run, there was a huge range in the reserve and capital 
impacts across the participating companies. Additional review of individual 
company results in a regulator-only session may provide a more complete 
understanding of the underlying factors behind the range of results.

• The field test runs generally produced increases in reserves and capital.  
However, a minority of participants had substantial reserve and/or capital 
decreases for some of the runs.

• A number of companies commented that guaranteed benefits were out-of-the-
money due to the economic environment (favorable stock market), and that 
field test impacts would have been larger if a less favorable environment had 
been tested.



Drivers of Field Test Results
• Hedging – Companies that modeled hedging (either implicitly or explicitly) had much smaller impacts to 

reserves and capital on average vs. those that did not.

• Relative importance of equity returns vs. interest rates – This varied among companies.  Many 
commented that equity returns were the main driver of results, while others noted that equity and interest 
rate impacts were nearly equal, or that interest rates were the primary driver.  

• Distribution of guaranteed benefit types – There was a range in the distribution of guaranteed benefit 
types among participants.  Some had primarily GMDB or lower guarantees, leading to smaller impacts vs. 
those with richer benefits.

• Proprietary economic scenario generators - Some companies used a proprietary economic scenario 
generator to produce their baseline results, so reserve and/or capital increases are generally smaller (since 
these generators are typically more conservative than the AIRG).

• Hedge costs - Some companies noted that the field test runs increased hedge costs. 

• Company-specific modeling assumptions – For some companies, this had a significant impact    



High-level Results:
Stability of Results Across Valuation Dates

Reserve/Capital Amount
% Increase from Baseline 1 

to Baseline 2
% Increase from 1A to 2A % Increase from 1B to 2B % Increase from 5A to 5B

Min Avg. Max Min Avg. Max Min Avg. Max Min Avg. Max

VM-21 Reserve for 
Guaranteed Benefits

-84.2% -51.7% 89.1% -100% -63.4% 1,486% -100% -61.4% 4,668% -100% -68.6% 255.3%

Risk-Based Capital -100% -0.9% 746.2% -100% -67.6% 20.7% -100% -66.4% 77.4% -100% -59.5% 63.2%

Number of Participants 11 26 26 25

• On average, reserves and capital decreased when comparing the results produced using the 12/31/19 + 200 BP scenarios to their 
corresponding 12/31/21 results (i.e. Baseline 1 vs Baseline 2, 1A vs 2A, 1B vs 2B, and 5A vs. 5B)

• For reserves, the smallest change in magnitude (and tightest range of results) came from comparing Baseline 1 to Baseline 2. However, the 
average reduction in reserves was comparable to the other field test results. The comparison of 5B to 5A (which included the full impact of the 
GEMS® equity-Treasury linkage) showed the largest swing in reserves.

• For risk-based capital results, the average decrease in results from Baseline 1 to Baseline 2 (-0.9%) was much smaller in magnitude than the 
other field test runs. The change from 1A to 2A was the largest in magnitude, but was comparable to the change seen from 1B to 2B and from 
5A to 5B.



Next Steps

• The NAIC will look to present economic scenario 
generator field test results for VM-20 and C3 
Phase I in the next 1 – 2 months after the Spring 
National Meeting. Additional time for follow-up 
discussions may be necessary

• Regulators will continue to work with interested 
parties in economic scenario generator drafting 
groups to continue progress on reserve/capital 
framework specific implementation tasks

• The Life Actuarial (A) Task Force will engage with 
the American Academy of Actuaries and other 
interested parties to decide on stylized facts and 
acceptance criteria ahead of a recalibration of the 
economic scenario generator and a second field 
test.



Detailed Field Test Results:
VM-21/C3 Phase II



Field Test 1A: US Treasury Overview

• Field Test 1A (as of 12/31/21) included a recalibration of the Conning GEMS® US Treasury model that was designed to meet the 
regulator’s acceptance criteria related to low for long, the prevalence of high interest rates, upper and lower bounds, initial yield 
curve fit, and yield curve shape. The frequency and severity of negative interest rates were controlled using a generalized fractional 
floor.

• The 1A UST scenario set as of 12/31/21 had a much higher prevalence of low UST rates, including negative interest rates, compared to 
the scenarios produced by the AIRG as of 12/31/21, which is floored at 1 BP.

• The 1A UST scenario set also included greater and more frequent high UST rates, with maximum UST rates greatly exceeding that of 
the AIRG. While a floor was employed in all of the field test UST scenario sets, no cap was employed on how high rates could get.

Percentile 12 60 120 240 360
Min -0.49% -0.97% -0.94% -0.91% -0.93%

1% -0.17% -0.51% -0.58% -0.56% -0.56%

10% 0.10% -0.14% -0.19% -0.13% -0.11%

25% 0.25% 0.14% 0.14% 0.19% 0.25%

50% 0.62% 0.84% 1.18% 1.61% 2.09%

75% 1.63% 2.83% 3.59% 4.39% 4.93%

95% 3.15% 6.14% 7.78% 9.35% 10.38%

99% 4.32% 8.86% 11.38% 13.53% 14.47%

Max 7.93% 14.36% 19.89% 25.18% 26.72%

1A: 10,000 1-yr UST Scenario Percentiles 
by Projection Month as of 12/31/21

AIRG: 10,000 1-yr UST Scenario Percentiles 
by Projection Month as of 12/31/21

Percentile 12 60 120 240 360
Min 0.01% 0.01% 0.01% 0.01% 0.01%

1% 0.01% 0.21% 0.33% 0.32% 0.32%

10% 0.27% 0.66% 0.87% 0.98% 0.99%

25% 0.47% 0.96% 1.22% 1.41% 1.45%

50% 0.69% 1.35% 1.68% 1.99% 2.10%

75% 0.92% 1.78% 2.27% 2.74% 2.90%

95% 1.29% 2.57% 3.40% 4.29% 4.66%

99% 1.59% 3.37% 4.75% 6.17% 6.31%

Max 2.31% 5.82% 10.94% 13.22% 12.76%

1A-AIRG: 10,000 1-yr UST Scenario 
Percentiles by Projection Month

Difference 12 60 120 240 360

Min -0.5% -1.0% -0.9% -0.9% -0.9%

1% -0.2% -0.7% -0.9% -0.9% -0.9%

10% -0.2% -0.8% -1.1% -1.1% -1.1%

25% -0.2% -0.8% -1.1% -1.2% -1.2%

50% -0.1% -0.5% -0.5% -0.4% 0.0%

75% 0.7% 1.0% 1.3% 1.7% 2.0%

95% 1.9% 3.6% 4.4% 5.1% 5.7%

99% 2.7% 5.5% 6.7% 7.4% 8.2%

Max 5.6% 8.5% 8.9% 12.0% 14.0%



Field Test 1A: Equity Overview
• The 1A equity scenario set used a calibration that targeted the median gross wealth factor (GWF) produced by the AIRG at the end of 

30 years. This recentering of the equity return distribution with changes to the starting interest environment partially mitigates the 
impact of the GEMS® equity-Treasury linkage functionality. 

• While the GWF’s between the AIRG and field test 1A are consistent at the 50th percentile at the end of the 30th projection year, the 1A 
scenario set generally has somewhat lower GWFs in the lower percentiles and earlier projection years compared to the AIRG. 

• In the later durations and higher percentiles, the 1A GWFs are greater than those produced by the AIRG.

12 60 120 240 360
Min 0.50 0.28 0.24 0.39 0.39
1.0% 0.71 0.59 0.59 0.83 1.17
2.5% 0.77 0.68 0.75 1.06 1.60
5.0% 0.82 0.78 0.87 1.34 2.11
10.0% 0.87 0.89 1.05 1.69 2.86
25.0% 0.97 1.09 1.40 2.54 4.88
50.0% 1.07 1.35 1.88 4.01 8.99
75.0% 1.16 1.64 2.57 6.49 16.98
90.0% 1.25 1.96 3.41 10.26 31.70
95.0% 1.31 2.20 4.04 13.67 47.46
97.5% 1.35 2.45 4.70 17.57 66.83
99.0% 1.41 2.77 5.65 23.45 101.58
Max 1.81 4.53 13.89 55.97 457.07

12 60 120 240 360
Min 0.41 0.32 0.26 0.35 0.38
1.0% 0.70 0.62 0.66 0.83 1.22
2.5% 0.76 0.72 0.77 1.10 1.69
5.0% 0.82 0.81 0.92 1.41 2.25
10.0% 0.89 0.93 1.12 1.83 3.09
25.0% 0.98 1.16 1.51 2.74 5.11
50.0% 1.09 1.45 2.09 4.27 8.84
75.0% 1.19 1.81 2.88 6.80 15.35
90.0% 1.30 2.22 3.81 10.15 24.98
95.0% 1.37 2.48 4.44 12.92 34.25
97.5% 1.44 2.72 5.17 15.65 45.88
99.0% 1.52 3.06 6.18 20.49 60.45
Max 1.92 4.77 11.86 66.94 235.95

1A: 10,000 SP500 GWF %-tiles by Projection Month AIRG: 10,000 SP500 GWF %-tiles by Projection Month 1A/AIRG: GWF Ratios by Projection Month
SP500 12 60 120 240 360
Min 123% 90% 94% 113% 101%
1.0% 101% 96% 90% 100% 95%
2.5% 102% 95% 97% 96% 95%
5.0% 100% 96% 95% 95% 94%
10.0% 99% 96% 93% 92% 92%
25.0% 98% 94% 92% 93% 96%
50.0% 98% 93% 90% 94% 102%
75.0% 98% 90% 90% 95% 111%
90.0% 97% 88% 90% 101% 127%
95.0% 95% 89% 91% 106% 139%
97.5% 94% 90% 91% 112% 146%
99.0% 93% 90% 92% 114% 168%
Max 94% 95% 117% 84% 194%



Field Test 1A Quantitative Results

• For field test 1A, the average field test participant VM-21 
reserve for guaranteed benefits increased by 29.4% and 
the average Risk-Based Capital increased by 69.1%. 

• However, the results were highly skewed among 
participants, with many seeing higher impacts to 
reserves and capital than the average indicates.

• Several participants noted that the lower equity returns 
and lower (and negative) interest rates that were more 
prevalent in 1A compared to the AIRG led to increases in 
reserves and capital. The lower equity returns result in 
more guaranteed benefits being in-the-money and less 
account value-based fee income. Lower interest rates 
lead to less discounting of future guaranteed benefit 
claims.

• Participants that modeled hedging (implicitly or 
explicitly) saw smaller impacts to reserves (25.4%) and 
capital (67.8%) than those that did not model hedging 
(163.3% and 91.6% for reserves and capital 
respectively).

Reserve/Capital 
Amount

Percentage Increase over Baseline

Average Min
Percentiles

Max
25th 50th 75th

VM-21 Reserve 
for Guaranteed 
Benefits

29.4% -20.7% 19.0% 69.5% 170.5% 1,578%

Risk-Based 
Capital

69.1% -56.4% 11.6% 29.6% 256.9% 6,782%

26/30 Participants



Field Test 1B: US Treasury Overview
• Field Test 1B (as of 12/31/21) included a calibration of the Conning GEMS® US Treasury model that was designed to meet regulator acceptance criteria 

but placed additional emphasis on maintaining realistic term premiums throughout the projection. Towards that end, there was a significantly lower 
frequency of inversions (e.g.~5% of 1B scenarios had 10 year/2year UST inversions at the end of year 30 compared to ~12% seen in 1A). The average level 
of inversion was also significantly lower (e.g. in 1B 10 year/2 year UST inversions average ~30 BP at the end of year 30, compared to ~90 BP average 
inversion level for 1A).

• 1B also included lower and less frequent high interest rates than 1A, but still contained greater and more frequent high interest rates than the AIRG.
• The frequency and severity of negative interest rates were controlled using a shadow floor that preserves the arbitrage free nature of the scenarios. The 

1B UST scenario set has a comparable amount of low/negative UST rates to 1A, but significantly more severe and frequent low (and negative) UST rates 
compared to the AIRG.

Percentile 12 60 120 240 360
Min -0.59% -1.08% -1.24% -1.18% -1.19%

1% -0.10% -0.51% -0.61% -0.59% -0.58%

10% 0.22% -0.04% -0.10% -0.02% 0.06%

25% 0.42% 0.26% 0.27% 0.37% 0.49%

50% 0.65% 0.65% 0.71% 0.88% 1.28%

75% 0.88% 1.24% 1.67% 2.60% 3.52%

95% 1.76% 3.38% 4.38% 5.99% 7.49%

99% 2.57% 4.89% 6.44% 8.90% 10.64%

Max 4.25% 10.28% 11.63% 17.99% 22.87%

1B: 10,000 1-yr UST Scenario Percentiles by 
Projection Month

AIRG: 10,000 1-yr UST Scenario Percentiles 
by Projection Month
Percentile 12 60 120 240 360

Min 0.01% 0.01% 0.01% 0.01% 0.01%

1% 0.01% 0.21% 0.33% 0.32% 0.32%

10% 0.27% 0.66% 0.87% 0.98% 0.99%

25% 0.47% 0.96% 1.22% 1.41% 1.45%

50% 0.69% 1.35% 1.68% 1.99% 2.10%

75% 0.92% 1.78% 2.27% 2.74% 2.90%

95% 1.29% 2.57% 3.40% 4.29% 4.66%

99% 1.59% 3.37% 4.75% 6.17% 6.31%

Max 2.31% 5.82% 10.94% 13.22% 12.76%

1B-AIRG: 10,000 1-yr UST Scenario Percentiles 
by Projection Month
Difference 12 60 120 240 360

Min -0.6% -1.1% -1.2% -1.2% -1.2%

1% -0.1% -0.7% -0.9% -0.9% -0.9%

10% 0.0% -0.7% -1.0% -1.0% -0.9%

25% -0.1% -0.7% -1.0% -1.0% -1.0%

50% 0.0% -0.7% -1.0% -1.1% -0.8%

75% 0.0% -0.5% -0.6% -0.1% 0.6%

95% 0.5% 0.8% 1.0% 1.7% 2.8%

99% 1.0% 1.5% 1.7% 2.7% 4.3%

Max 1.9% 4.5% 0.7% 4.8% 10.1%



Field Test 1B: Equity Overview
• The 1B equity scenario set used the same calibration as 1A. However, due to the equity-Treasury linkage, the resulting GWFs are 

different. The largest differences between the 1A and 1B equity GWFs are seen at the upper percentiles at the end of the 30th 
projection year, with the 1B being substantially lower and more in line with the AIRG. 

• The median GWF at the end of the 30th projection year for 1B (7.99) is  materially lower than both 1A (8.99) and the AIRG (8.84).

• Finally, the 1st percentile GWF at the end of the 30th projection year for 1b (1.19) was consistent with those of 1A (1.17) and the AIRG 
(1.22).

12 60 120 240 360
Min 0.51 0.30 0.26 0.34 0.27
1.0% 0.71 0.61 0.61 0.82 1.19
2.5% 0.78 0.70 0.76 1.05 1.59
5.0% 0.83 0.80 0.90 1.33 2.07
10.0% 0.88 0.92 1.08 1.68 2.72
25.0% 0.98 1.12 1.42 2.47 4.57
50.0% 1.08 1.38 1.90 3.78 7.99
75.0% 1.17 1.68 2.56 5.85 13.71
90.0% 1.26 2.00 3.32 8.61 23.14
95.0% 1.32 2.24 3.94 10.91 32.00
97.5% 1.36 2.50 4.53 13.70 43.02
99.0% 1.42 2.80 5.44 17.25 61.86
Max 1.83 4.67 14.21 76.72 258.35

12 60 120 240 360
Min 0.41 0.32 0.26 0.35 0.38
1.0% 0.70 0.62 0.66 0.83 1.22
2.5% 0.76 0.72 0.77 1.10 1.69
5.0% 0.82 0.81 0.92 1.41 2.25
10.0% 0.89 0.93 1.12 1.83 3.09
25.0% 0.98 1.16 1.51 2.74 5.11
50.0% 1.09 1.45 2.09 4.27 8.84
75.0% 1.19 1.81 2.88 6.80 15.35
90.0% 1.30 2.22 3.81 10.15 24.98
95.0% 1.37 2.48 4.44 12.92 34.25
97.5% 1.44 2.72 5.17 15.65 45.88
99.0% 1.52 3.06 6.18 20.49 60.45
Max 1.92 4.77 11.86 66.94 235.95

1B: 10,000 SP500 GWF %-tiles by Projection Month AIRG: 10,000 SP500 GWF %-tiles by Projection Month 1B/AIRG: GWF Ratios by Projection Month
SP500 12 60 120 240 360
Min 124% 94% 102% 98% 71%
1.0% 102% 98% 93% 99% 98%
2.5% 103% 98% 99% 95% 94%
5.0% 101% 99% 97% 94% 92%
10.0% 100% 99% 96% 92% 88%
25.0% 99% 97% 94% 90% 89%
50.0% 99% 95% 91% 88% 90%
75.0% 99% 93% 89% 86% 89%
90.0% 97% 90% 87% 85% 93%
95.0% 96% 90% 89% 84% 93%
97.5% 95% 92% 88% 88% 94%
99.0% 94% 91% 88% 84% 102%
Max 95% 98% 120% 115% 109%



Field Test 1B Quantitative Results

• For field test 1B, the average field test 
participant VM-21 reserve for guaranteed 
benefits increased by 13.4%, and the average 
Risk-Based Capital increased by 43.3%, 
compared to 29.4% and 68.0% for 1A 
reserves and capital, respectively.

• Some participants noted exposure to high 
UST rates, which were less frequent and 
severe in 1B compared to 1A.

• Participants that modeled hedging (implicitly 
or explicitly) saw smaller impacts to reserves 
(10.1%) and capital (41.9%) than those that 
did not model hedging (127.4% and 68.9% 
for reserves and capital respectively).

Reserve/Capital 
Amount

Percentage Increase over Baseline

Average Min
Percentiles

Max
25th 50th 75th

VM-21 Reserve 
for Guaranteed 
Benefits

13.4% -47.8% 3.9% 23.7% 53.2% 1,279%

Risk-Based 
Capital

43.4% -100.0% -12.8% 5.1% 40.7% 755%

26/30 Participants



Field Test 2A: US Treasury Overview

• Field Test 2A (as of 12/31/19 + 200 BP) used the same calibration as 1A (Conning Calibration with a Generalized 
Fractional Floor) but with a 12/31/19 starting yield curve modified using a 200 BP increase across all maturities.

• The higher starting interest environment leads to greater and more frequent high interest rates and less severe and 
less frequent low interest rates in 2A compared to 1A.

• Compared to the AIRG with a 12/31/19 + 200 BP starting interest environment, the 2A scenario set has a greater 
frequency and severity of high UST rates and more prevalent and severe low (and negative) UST rates.

Percentile 12 60 120 240 360
Min -0.13% -0.78% -0.82% -0.89% -0.92%

1% 0.29% -0.27% -0.42% -0.49% -0.53%

10% 1.34% 0.19% 0.02% -0.04% -0.06%

25% 2.26% 0.87% 0.39% 0.31% 0.32%

50% 3.34% 2.89% 2.69% 2.43% 2.54%

75% 4.49% 5.15% 5.38% 5.47% 5.53%

95% 6.19% 8.80% 10.06% 10.86% 11.30%

99% 7.44% 11.88% 13.61% 15.32% 15.70%

Max 11.48% 17.62% 22.91% 27.07% 28.97%

2A (12/31/19 + 200 BP): 10,000 1-yr UST 
Scenario Percentiles by Projection Month

AIRG (12/31/19 + 200 BP): 10,000 1-yr UST 
Scenario Percentiles by Projection Month
Percentile 12 60 120 240 360

Min 0.31% 0.01% 0.01% 0.01% 0.01%

1% 1.25% 0.47% 0.34% 0.29% 0.31%

10% 1.82% 1.22% 1.06% 1.04% 1.00%

25% 2.16% 1.72% 1.58% 1.53% 1.50%

50% 2.53% 2.35% 2.24% 2.21% 2.18%

75% 2.92% 3.06% 3.08% 3.10% 3.05%

95% 3.55% 4.39% 4.77% 4.96% 4.94%

99% 4.06% 5.66% 6.73% 7.29% 6.73%

Max 5.24% 9.85% 16.66% 15.13% 13.59%

2A-AIRG: 10,000 1-yr UST Scenario 
Percentiles by Projection Month
Difference 12 60 120 240 360

Min -0.4% -0.8% -0.8% -0.9% -0.9%

1% -1.0% -0.7% -0.8% -0.8% -0.8%

10% -0.5% -1.0% -1.0% -1.1% -1.1%

25% 0.1% -0.8% -1.2% -1.2% -1.2%

50% 0.8% 0.5% 0.4% 0.2% 0.4%

75% 1.6% 2.1% 2.3% 2.4% 2.5%

95% 2.6% 4.4% 5.3% 5.9% 6.4%

99% 3.4% 6.2% 6.9% 8.0% 9.0%

Max 6.2% 7.8% 6.3% 11.9% 15.4%



Field Test 2A: Equity Overview
• The targets of the 2A equity scenarios is designed to align the GWF at the end of the 30th projection year (8.97) with those produced 

by the AIRG (8.84) no matter the starting interest rate environment. However, there is still an impact to the 2A equity scenarios due to 
the increased starting interest rate environment and the equity-Treasury linkage compared to the 1A equity scenarios. 

• The largest differences between the 2A and 1A equity GWFs are seen at the upper percentiles at the end of the 30th projection year, 
for example the 99th percentile GWF for 1b is 127.28 at the end of the 30th year compared to 101.58 for the 1A scenario set. 

• The same considerations apply when comparing 2A to the AIRG with a 12/31/19 + 200 BP starting interest rate environment, with the 
largest differences between the GWFs of 2A and the AIRG occurring in the higher percentiles and later projection years.

12 60 120 240 360
Min 0.51 0.30 0.26 0.40 0.36
1.0% 0.73 0.65 0.64 0.83 1.07
2.5% 0.79 0.75 0.80 1.08 1.46
5.0% 0.84 0.85 0.95 1.34 1.93
10.0% 0.90 0.97 1.15 1.73 2.63
25.0% 1.00 1.20 1.54 2.64 4.71
50.0% 1.10 1.48 2.11 4.38 8.97
75.0% 1.20 1.82 2.96 7.42 18.20
90.0% 1.29 2.19 4.01 12.10 35.66
95.0% 1.35 2.46 4.74 16.60 54.53
97.5% 1.39 2.73 5.63 22.33 83.32
99.0% 1.45 3.10 7.00 30.39 127.28
Max 1.87 5.11 15.80 86.26 817.22

12 60 120 240 360
Min 0.41 0.32 0.26 0.35 0.38
1.0% 0.70 0.62 0.66 0.83 1.22
2.5% 0.76 0.72 0.77 1.10 1.69
5.0% 0.82 0.81 0.92 1.41 2.25
10.0% 0.89 0.93 1.12 1.83 3.09
25.0% 0.98 1.16 1.51 2.74 5.11
50.0% 1.09 1.45 2.09 4.27 8.84
75.0% 1.19 1.81 2.88 6.80 15.35
90.0% 1.30 2.22 3.81 10.15 24.98
95.0% 1.37 2.48 4.44 12.92 34.25
97.5% 1.44 2.72 5.17 15.65 45.88
99.0% 1.52 3.06 6.18 20.49 60.45
Max 1.92 4.77 11.86 66.94 235.95

2A: 10,000 SP500 GWF %-tiles by Projection Month AIRG: 10,000 SP500 GWF %-tiles by Projection Month 2A/AIRG: GWF Ratios by Projection Month

SP500 12 60 120 240 360
Min 124% 95% 99% 116% 94%
1.0% 104% 104% 97% 100% 88%
2.5% 105% 103% 103% 98% 87%
5.0% 103% 105% 103% 95% 86%
10.0% 101% 104% 102% 94% 85%
25.0% 101% 103% 102% 96% 92%
50.0% 101% 102% 101% 103% 101%
75.0% 101% 100% 103% 109% 119%
90.0% 100% 99% 105% 119% 143%
95.0% 98% 99% 107% 129% 159%
97.5% 97% 100% 109% 143% 182%
99.0% 96% 101% 113% 148% 211%
Max 98% 107% 133% 129% 346%



Field Test 2A Quantitative Results

• The average field test participant VM-21 
reserve for guaranteed benefits increased by 
13.5%, and the average Risk-Based Capital 
increased by 9.7%.

• Comparisons to the baseline results were 
limited by participation in the optional Baseline 
2 run.

• Less severe and less frequent low (and 
negative) UST rates combined with higher 
equity GWFs (relative to 1A) throughout the 
projection contributed to smaller reserve and 
capital increases.

• Participants that modeled hedging (implicitly or 
explicitly) saw smaller impacts to reserves 
(10.1%) and capital (41.9%) than those that did 
not model hedging (127.4% and 68.9% for 
reserves and capital respectively).

11/30 Participants

Reserve/Capital 
Amount

Percentage Increase over Baseline

Average Min
Percentiles

Max
25th 50th 75th

VM-21 Reserve 
for Guaranteed 
Benefits

13.5% -94.9% -29.8% 0% 21.5% 2,730%

Risk-Based 
Capital

9.7% -88.2% -15.1% -0.5% 24.3% 2,709%



Field Test 2B: US Treasury Overview
• Field Test 2B (as of 12/31/19 + 200 BP) used the same calibration as 1B (Alternative Calibration with Shadow Floor) but with a 12/31/19 starting 

yield curve modified using a 200 BP increase across all maturities. Again, generally inversions were significantly less frequent and less severe in 
the 2B scenario set compared to 2A.

• The higher starting interest environment leads to greater and more frequent high interest rates and less severe and frequent low interest rates 
in 2B compared to 1B.

• Compared to the AIRG with a 12/31/19 + 200 BP starting interest environment, the 2B scenario set has a greater frequency and severity of high 
UST rates and more prevalent and severe low (and negative) UST rates.

• Compared to the 2A scenario set, the 2B scenario set has less frequent negative UST rates and less frequent 1-year UST rates over 10%.

Percentile 12 60 120 240 360
Min 0.28% -0.64% -0.99% -1.05% -1.14%

1% 0.77% 0.11% -0.17% -0.33% -0.44%

10% 1.49% 0.70% 0.48% 0.36% 0.31%

25% 2.27% 1.30% 0.97% 0.86% 0.83%

50% 3.12% 2.83% 2.78% 2.64% 2.69%

75% 3.99% 4.54% 4.79% 5.04% 5.35%

95% 5.31% 7.10% 8.25% 9.24% 10.18%

99% 6.23% 9.11% 10.77% 12.84% 13.81%

Max 8.40% 15.44% 17.83% 23.70% 28.40%

2B: 10,000 1-yr UST Scenario Percentiles by 
Projection Month

AIRG (12/31/19 + 200 BP): 10,000 1-yr UST 
Scenario Percentiles by Projection Month

Percentile 12 60 120 240 360
Min 0.31% 0.01% 0.01% 0.01% 0.01%

1% 1.25% 0.47% 0.34% 0.29% 0.31%

10% 1.82% 1.22% 1.06% 1.04% 1.00%

25% 2.16% 1.72% 1.58% 1.53% 1.50%

50% 2.53% 2.35% 2.24% 2.21% 2.18%

75% 2.92% 3.06% 3.08% 3.10% 3.05%

95% 3.55% 4.39% 4.77% 4.96% 4.94%

99% 4.06% 5.66% 6.73% 7.29% 6.73%

Max 5.24% 9.85% 16.66% 15.13% 13.59%

2B-AIRG: 10,000 1-yr UST Scenario Percentiles 
by Projection Month
Difference 12 60 120 240 360

Min 0.0% -0.6% -1.0% -1.1% -1.2%

1% -0.5% -0.4% -0.5% -0.6% -0.7%

10% -0.3% -0.5% -0.6% -0.7% -0.7%

25% 0.1% -0.4% -0.6% -0.7% -0.7%

50% 0.6% 0.5% 0.5% 0.4% 0.5%

75% 1.1% 1.5% 1.7% 1.9% 2.3%

95% 1.8% 2.7% 3.5% 4.3% 5.2%

99% 2.2% 3.4% 4.0% 5.5% 7.1%

Max 3.2% 5.6% 1.2% 8.6% 14.8%



Field Test 2B: Equity Overview
• The 2B equity scenario set used the same calibration as 2A. However, due to the equity-Treasury linkage, the resulting GWFs are 

different. The largest differences between the 2A and 2B equity GWFs are seen at the upper percentiles at the end of the 30th 
projection year, with the 2B being substantially lower and more in line with the AIRG (though still higher). 

• The median GWF at the end of the 30th projection year for 2B (9.15) is consistent with both 2A (8.97) and the AIRG (8.84).

• Finally, the 1st percentile GWF at the end of the 30th projection year for 2B (1.13) was consistent with those of 1A (1.17) and the AIRG 
(1.22).

12 60 120 240 360
Min 0.51 0.32 0.30 0.40 0.35
1.0% 0.73 0.63 0.64 0.85 1.13
2.5% 0.79 0.74 0.81 1.09 1.58
5.0% 0.84 0.84 0.96 1.37 2.04
10.0% 0.90 0.96 1.14 1.79 2.80
25.0% 0.99 1.18 1.54 2.71 4.89
50.0% 1.10 1.46 2.08 4.34 9.15
75.0% 1.20 1.78 2.84 7.02 17.15
90.0% 1.29 2.13 3.75 10.90 31.48
95.0% 1.34 2.39 4.50 14.15 47.27
97.5% 1.39 2.66 5.20 18.23 66.95
99.0% 1.45 3.01 6.21 24.31 103.48
Max 1.87 4.81 16.83 142.35 599.47

12 60 120 240 360
Min 0.41 0.32 0.26 0.35 0.38
1.0% 0.70 0.62 0.66 0.83 1.22
2.5% 0.76 0.72 0.77 1.10 1.69
5.0% 0.82 0.81 0.92 1.41 2.25
10.0% 0.89 0.93 1.12 1.83 3.09
25.0% 0.98 1.16 1.51 2.74 5.11
50.0% 1.09 1.45 2.09 4.27 8.84
75.0% 1.19 1.81 2.88 6.80 15.35
90.0% 1.30 2.22 3.81 10.15 24.98
95.0% 1.37 2.48 4.44 12.92 34.25
97.5% 1.44 2.72 5.17 15.65 45.88
99.0% 1.52 3.06 6.18 20.49 60.45
Max 1.92 4.77 11.86 66.94 235.95

2B: 10,000 SP500 GWF %-tiles by Projection Month AIRG: 10,000 SP500 GWF %-tiles by Projection Month 2B/AIRG: GWF Ratios by Projection Month

SP500 12 60 120 240 360
Min 124% 100% 116% 116% 92%
1.0% 104% 102% 98% 103% 92%
2.5% 104% 102% 105% 99% 94%
5.0% 103% 104% 103% 97% 91%
10.0% 101% 103% 102% 98% 90%
25.0% 101% 102% 102% 99% 96%
50.0% 101% 100% 100% 102% 103%
75.0% 101% 98% 99% 103% 112%
90.0% 99% 96% 99% 107% 126%
95.0% 98% 97% 101% 110% 138%
97.5% 97% 98% 101% 117% 146%
99.0% 95% 98% 101% 119% 171%
Max 97% 101% 142% 213% 254%



Field Test 2B Quantitative Results

• The average field test participant VM-21 
reserve for guaranteed benefits increased by 
5.6%, and the average Risk-Based Capital 
increased by 11.6%, compared to 13.5% and 
9.7% for 2A reserves and capital, 
respectively.

• Participants that modeled hedging (implicitly 
or explicitly) saw smaller increases to 
reserves (4.1%) and capital (4.1%) than 
those that did not model hedging (276.0% 
and 414.6% for reserves and capital 
respectively).

11/30 Participants

Reserve/Capital 
Amount

Percentage Increase over Baseline

Average Min
Percentiles

Max
25th 50th 75th

VM-21 Reserve 
for Guaranteed 
Benefits

5.6% -79.5% -1.4% 0.5% 42.8% 2,802%

Risk-Based 
Capital

11.6% -88.2% -4.8% 16.5% 26.7% 3,136%



Field Test 5A: Treasury and Equity Overview
• The 5A scenario set uses the exact same UST scenarios as 1A.
• For the 5A equity scenario set, the Conning’s original equity model calibration is used that includes the full impact of the 

equity-Treasury linkage. With 5A’s lower overall UST rates, the equity GWFs at the lower percentiles are much more severe 
than the AIRG and other field test scenario sets. For example, the 1st percentile of equity GWFs for 5A is .39, compared to 1.22 
for the AIRG and 1.19 for 1A.

• The median GWF at the end of the 30th projection year for 5A (5.88) is significantly lower than with both 1A (8.99) and the 
AIRG (8.84).

12 60 120 240 360
Min 0.47 0.13 0.06 0.04 0.05
1.0% 0.71 0.45 0.36 0.38 0.39
2.5% 0.76 0.57 0.48 0.54 0.65
5.0% 0.82 0.67 0.63 0.73 0.95
10.0% 0.87 0.80 0.82 1.04 1.48
25.0% 0.96 1.02 1.20 1.79 2.93
50.0% 1.05 1.28 1.69 3.09 5.88
75.0% 1.14 1.56 2.31 5.11 11.43
90.0% 1.21 1.85 3.02 8.11 21.44
95.0% 1.26 2.04 3.59 10.76 32.94
97.5% 1.30 2.23 4.11 13.83 47.77
99.0% 1.35 2.50 4.83 18.95 71.23
Max 1.68 3.79 10.89 64.69 494.22

12 60 120 240 360
Min 0.41 0.32 0.26 0.35 0.38
1.0% 0.70 0.62 0.66 0.83 1.22
2.5% 0.76 0.72 0.77 1.10 1.69
5.0% 0.82 0.81 0.92 1.41 2.25
10.0% 0.89 0.93 1.12 1.83 3.09
25.0% 0.98 1.16 1.51 2.74 5.11
50.0% 1.09 1.45 2.09 4.27 8.84
75.0% 1.19 1.81 2.88 6.80 15.35
90.0% 1.30 2.22 3.81 10.15 24.98
95.0% 1.37 2.48 4.44 12.92 34.25
97.5% 1.44 2.72 5.17 15.65 45.88
99.0% 1.52 3.06 6.18 20.49 60.45
Max 1.92 4.77 11.86 66.94 235.95

5A: 10,000 SP500 GWF %-tiles by Projection Month AIRG: 10,000 SP500 GWF %-tiles by Projection Month 5A/AIRG: GWF Ratios by Projection Month

SP500 12 60 120 240 360
Min 114% 40% 24% 11% 13%
1.0% 101% 73% 54% 46% 32%
2.5% 100% 79% 62% 49% 39%
5.0% 100% 83% 68% 51% 42%
10.0% 99% 86% 73% 57% 48%
25.0% 98% 88% 79% 65% 57%
50.0% 97% 88% 81% 72% 66%
75.0% 96% 86% 80% 75% 74%
90.0% 94% 83% 79% 80% 86%
95.0% 92% 82% 81% 83% 96%
97.5% 91% 82% 80% 88% 104%
99.0% 89% 82% 78% 92% 118%
Max 87% 80% 92% 97% 209%



Field Test 5A Quantitative Results

• The average field test participant VM-21 
reserve for guaranteed benefits increased by 
78.7%, and the average Risk-Based Capital 
increased by 114%.

• Several participants noted that the very low 
equity returns present in 5A were a major 
driver of the increase in their results.

• Participants that modeled hedging 
(implicitly or explicitly) saw smaller impacts 
to reserves (64.5%) and capital (108.7%) 
than those that did not model hedging 
(371.7% and 279.6% for reserves and capital 
respectively).

Reserve/Capital 
Amount

Percentage Increase over Baseline

Average Min
Percentiles

Max
25th 50th 75th

VM-21 Reserve 
for Guaranteed 
Benefits

78.7% 4.3% 69.9% 347.8% 643.6% 2,862%

Risk-Based 
Capital

114% -21.0% 34.2% 84.6% 388.9% 17,100%

25/30 Participants



Field Test 5B: Treasury and Equity Overview
• The 5B scenario set uses the exact same UST scenarios as 2A (as of 12/31/19 + 200 BP).
• For the 5B equity scenario set, the Conning’s original equity model calibration is used that includes the full impact of 

the equity-Treasury linkage. With 5B’s higher starting interest levels, the equity GWFs at the lower percentiles are 
higher than those in 5A, but still lower than those in the AIRG and 2A. For example, the 1st percentile of equity GWFs 
for 5A is .54, compared to 1.22 for the AIRG and 1.07 for 2A.

• The median GWF at the end of the 30th projection year for 5B is 8.59, which is in the ballpark of the corresponding 
GWFs for both 2A (8.97) and the AIRG (8.84).

12 60 120 240 360
Min 0.48 0.14 0.07 0.05 0.07
1.0% 0.74 0.53 0.44 0.50 0.54
2.5% 0.79 0.66 0.60 0.71 0.90
5.0% 0.85 0.78 0.78 0.98 1.30
10.0% 0.91 0.93 1.03 1.39 2.05
25.0% 1.00 1.19 1.51 2.43 4.14
50.0% 1.10 1.50 2.15 4.33 8.59
75.0% 1.19 1.85 3.01 7.48 17.74
90.0% 1.27 2.20 4.04 12.44 35.86
95.0% 1.32 2.43 4.84 17.03 57.52
97.5% 1.36 2.69 5.60 22.65 84.51
99.0% 1.41 3.01 6.78 31.13 132.92
Max 1.76 4.87 16.46 115.46 1058.35

12 60 120 240 360
Min 0.41 0.32 0.26 0.35 0.38
1.0% 0.70 0.62 0.66 0.83 1.22
2.5% 0.76 0.72 0.77 1.10 1.69
5.0% 0.82 0.81 0.92 1.41 2.25
10.0% 0.89 0.93 1.12 1.83 3.09
25.0% 0.98 1.16 1.51 2.74 5.11
50.0% 1.09 1.45 2.09 4.27 8.84
75.0% 1.19 1.81 2.88 6.80 15.35
90.0% 1.30 2.22 3.81 10.15 24.98
95.0% 1.37 2.48 4.44 12.92 34.25
97.5% 1.44 2.72 5.17 15.65 45.88
99.0% 1.52 3.06 6.18 20.49 60.45
Max 1.92 4.77 11.86 66.94 235.95

5B: 10,000 SP500 GWF %-tiles by Projection Month AIRG: 10,000 SP500 GWF %-tiles by Projection Month 5B/AIRG: GWF Ratios by Projection Month

SP500 12 60 120 240 360
Min 118% 44% 27% 14% 17%
1.0% 106% 85% 67% 60% 44%
2.5% 105% 91% 77% 64% 54%
5.0% 104% 96% 85% 69% 58%
10.0% 103% 99% 91% 76% 66%
25.0% 102% 103% 99% 89% 81%
50.0% 101% 104% 103% 101% 97%
75.0% 100% 102% 105% 110% 116%
90.0% 98% 99% 106% 123% 144%
95.0% 96% 98% 109% 132% 168%
97.5% 95% 99% 109% 145% 184%
99.0% 93% 98% 110% 152% 220%
Max 92% 102% 139% 172% 449%



Field Test 5B Quantitative Results

• The average field test participant VM-21 
reserve for guaranteed benefits increased by 
28.3%, and the average Risk-Based Capital 
increased by 26.8%  for field test 5B, compared 
to much higher average reserve (78.7%) and 
capital (114%) increases for 5A.

• The equity-Treasury linkage produced higher 
equity returns in the 5B scenario set as of 
12/31/19 + 200 BP, leading to more favorable 
results for participants.

• Participants that modeled hedging (implicitly 
or explicitly) saw smaller increases to reserves 
(25.2%) and capital (15.1%) than those that did 
not model hedging (586.1% and 638.8% for 
reserves and capital respectively).

Reserve/Capital 
Amount

Percentage Increase over Baseline

Average Min
Percentiles

Max
25th 50th 75th

VM-21 Reserve 
for Guaranteed 
Benefits

28.3% 0% 14.4% 68.7% 219.7% 5,645%

Risk-Based 
Capital

26.5% -12.7% 5.9% 45.4% 84.4% 4,599%

11/30 Participants



Field Test 6: Treasury and Equity Overview
• The field test 6 scenario set uses the exact same UST scenarios as 1A.
• The equity calibration for scenario set 6 assumes a constant mean equity return independent of rates and increases alignment with 

AIRG equity model GWFs.
• The median GWF at the end of the 30th projection year for 6 is 9.49, which is close but somewhat higher than the the corresponding 

GWFs for both 1A (8.99) and the AIRG (8.84).
• While there are differences (somewhat lower GWFs in low percentiles, lower GWFs at higher percentiles), the equity scenarios from 6 

overall are more consistent with those produced by the AIRG than other field test scenario sets.

12 60 120 240 360
Min 0.43 0.14 0.13 0.31 0.23
1.0% 0.71 0.57 0.59 0.79 1.20
2.5% 0.77 0.68 0.76 1.08 1.73
5.0% 0.83 0.80 0.92 1.41 2.32
10.0% 0.89 0.94 1.14 1.85 3.20
25.0% 0.99 1.19 1.58 2.90 5.41
50.0% 1.09 1.50 2.17 4.55 9.49
75.0% 1.19 1.82 2.90 6.83 15.89
90.0% 1.28 2.15 3.66 9.85 24.35
95.0% 1.33 2.34 4.22 12.01 31.70
97.5% 1.38 2.52 4.76 14.36 39.68
99.0% 1.43 2.75 5.37 17.19 52.06
Max 1.79 3.97 9.38 33.26 135.23

12 60 120 240 360
Min 0.41 0.32 0.26 0.35 0.38
1.0% 0.70 0.62 0.66 0.83 1.22
2.5% 0.76 0.72 0.77 1.10 1.69
5.0% 0.82 0.81 0.92 1.41 2.25
10.0% 0.89 0.93 1.12 1.83 3.09
25.0% 0.98 1.16 1.51 2.74 5.11
50.0% 1.09 1.45 2.09 4.27 8.84
75.0% 1.19 1.81 2.88 6.80 15.35
90.0% 1.30 2.22 3.81 10.15 24.98
95.0% 1.37 2.48 4.44 12.92 34.25
97.5% 1.44 2.72 5.17 15.65 45.88
99.0% 1.52 3.06 6.18 20.49 60.45
Max 1.92 4.77 11.86 66.94 235.95

6: 10,000 SP500 GWF %-tiles by Projection Month AIRG: 10,000 SP500 GWF %-tiles by Projection Month 6/AIRG: GWF Ratios by Projection Month

SP500 12 60 120 240 360
Min 106% 44% 50% 88% 60%
1.0% 101% 92% 89% 95% 98%
2.5% 102% 95% 99% 98% 102%
5.0% 101% 100% 100% 100% 103%
10.0% 100% 101% 102% 101% 103%
25.0% 101% 103% 104% 106% 106%
50.0% 100% 103% 104% 107% 107%
75.0% 100% 100% 101% 101% 104%
90.0% 99% 97% 96% 97% 97%
95.0% 97% 95% 95% 93% 93%
97.5% 96% 92% 92% 92% 86%
99.0% 94% 90% 87% 84% 86%
Max 93% 83% 79% 50% 57%



Field Test 6 Quantitative Results

• The average field test participant VM-21 
reserve for guaranteed benefits increased by 
10.1%, and the average Risk-Based Capital 
increased by 56%, compared to 29.4% and 
68.0% for 1A reserves and capital, respectively.

• Given the alignment between the AIRG and 
scenario set 6 equity GWFs, the increases in 
reserves and capital compared to the baseline 
are likely driven primarily by the UST model 
calibration.

• The effect of hedging was less clear in the 
results of the participants who elected to 
perform field test 6. There were a limited 
number of companies that participated in field 
test 6 and that did not model hedging.

Reserve/Capital 
Amount

Percentage Increase over Baseline

Average Min
Percentiles

Max
25th 50th 75th

VM-21 Reserve 
for Guaranteed 
Benefits

10.1% -14.0% 7.2% 62.2% 218.6% 492.2%

Risk-Based 
Capital

56% -8.2% 13.4% 21.7% 216.7% 12,161%

12/30 Participants
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