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their insurer risk-based capital model. We evaluate some key impacts
Impacts to Insurer Investment to Property & Casualty insurer’s invested assets from the proposed
Portfolios methodology changes.
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EXECUTIVE SUMMARY
Key Takeaways
This issue of Perspectives explores S&P’s proposed overhaul of its risk-based capital (RBC]

model and methodology for insurance companies, and some of the implications for insurer
investment strategy. The last update of this significance by S&P to its capital model was
over 10 years ago, so the update is timely. The proposed changes are designed to enhance
global consistency, improve risk differentiation, reduce unnecessary complexity and increase
transparency. At first glance, the proposed changes seem largely appropriate, but there are
some interesting findings worth mentioning.
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High quality rated bonds not rated by S&P may be treated as lower quality rated bonds for
capital charge purposes.

Aside from those rated AAA/AA by S&P, structured securities generally carry the highest
charges relative to all other bonds and loans.

Lower credit quality bonds garner higher charges than longer maturity bonds all else equal.

The confidence levels used for capital charge calibration are well north of any other RBC

For more information on this topic, model we have seen for insurance companies.
contact the author:

Yet the overall model framework is intuitive. Despite the changes, we do not see obvious
directional influences on typical P&C insurer investment choices currently. However, those
insurers with atypical exposure to bonds and loans not rated by S&P or lower rated structured
finance assets may find significant changes in their required capital under the proposed S&P
RBC framework.
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KEY STRUCTURAL CHANGES TO INVESTMENT CAPITAL CHARGES

The proposed model changes are vast with updates to several facets of the existing model.!
This includes available capital and risk capital calculations across insurance risks, investment
risks and other operational risks. Four different confidence levels of 99.5%, 99.8%, 99.95%,
and 99.99% will replace the four different letter rating levels [confidences) of BBB [97.2%), A
(99.4%), AA (99.7%), and AAA (99.9%).

Our discussion focuses on fixed income (non-mortgage loans) credit risk. This is classified into
one of four categories: 1) sovereigns, municipals and other senior secured bonds and loans; 2]
senior unsecured bonds and loans; 3] subordinated bonds and loans; and 4) structured finance

(see Appendix B for the schedule of proposed bond credit charges). Mortgage loans are
categorized by loan type, loan-to-value percentage, if a loan is in good standing, etc.

Diversification is captured via correlation matrices at three levels: 1) within the business lines;
2] within risk categories [e.qg., four credit risk types); and 3) between risk categories [e.g., credit
risk vs. market risk vs. natural catastrophes vs. etc.). There is no geographical diversification
credit. The flat 50% haircut to diversification in the legacy model no longer applies, replaced by
a sliding scale of diversification stresses. It is not clear how those stresses would impact final

RBC calculations.

“The last update of this
significance by S&P to its
capital model was over 10
years ago, so the update

is timely. The proposed
changes are designed to
enhance global consistency,
improve risk differentiation,
reduce unnecessary
complexity and increase
transparency.”

NOTABLE DIFFERENCES IN CHARGES

We focus on how the proposed fixed income credit risk
charges compare to each other.? Specifically, we focus
on types of conventional bonds and loans since these
usually account for a super majority of invested assets
for P&C insurer portfolios. Future articles may explore
other investment-related charges once all charges are
finalized within S&P’s model update.

S&P classifies bonds and non-mortgage loans across
one of four categories. Highly secured bonds and loans
- e.g., sovereigns - are in category one (Catl1) and have
the lowest credit risk charges for a given maturity and
confidence level. Senior unsecured and subordinated
debt fall within categories two [Cat2] and three (Cat3]),
respectively, and have progressively higher charges
relative to Catl. However, this progression is not uniform
for structured finance, category four [Cat4). Cat4 has
lower charges than Cat2 and Cat3 for AAA/AA rated

bonds, but have the highest charges for any A and below rated bonds.? Interestingly, when a
bond or loan is not rated by S&P it may be classified as a “CCC” rated bond for capital charge
purposes, assuming an equivalent S&P rating translation cannot be determined by S&P. Even
if a bond is highly rated by another credit rating agency, such as Fitch or Moody’s, it may be
subject to downward notching up to three notches for capital charge purposes if the bond is
not rated by S&P. We wonder if this presents a conflict of interest.



We assess how credit risk charges progress as you move along multiple dimensions: category,
credit quality and maturity. We use the most onerous charge listings at the 99.99% confidence
for the analysis and highlight the middle 5-10 year maturity band. Graph 1 shows four charts.
Each chart shows bars that represent the median or average charge as a multiple of baseline.
This illustrates to what degree charges increase as you change categories, reduce credit
quality or increase maturity. Graph 1, Chart A, shows that generally as you move from Catl to
Cat4 the charges increase. Cat3 and Cat4 median charges are about 2.5 times higher than Catl
charges. Graph 1, Chart B charges shows the increase in charges as you go from BBB to BB at
each maturity range and each category. Cat1-3 charges each increase by about 17-18 times as
you go down in credit quality. Cat4 (structured finance] charges increase by almost 60 times.

Graph 1, Chart C and Chart D shows how charges change as maturity levels increase. Graph

1, Chart C shows how the 5 to 10-year bond charges compare to the O to 1-year bonds on
average. Cat15 to 10-year charges increase by an average 3.8 times versus Cat1 0 to 1 bonds,
and Cat 2-4 each increase about 2.4 times in their categories. Graph 1, Part D is similar to Part
C, but instead compares against the immediate prior 1to 5-year maturity band. Each category
increases similarly with a slight edge to Cat4 bond charges. Appendix C has a table showing
how all the charges in Graph 1 compare across all maturity bands.

Graph 1. Capital Charge Comparisons Across Categories, Quality and Maturity Using
5 to 10-year Bond Charges at a 99.99% Confidence
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Next, we looked at how credit risk charges change on average as you increase confidence
levels. We take the average ratio of charges for the 99.99%, 99.95% and 99.80%, respectively,
against the 99.50%. Table 1 shows that the credit risk charges increase in a similar fashion
across all four categories as confidence levels increase. For instance, charges for Catl bonds
at the 99.99% confidence are on average about 1.8 times higher than charges at the 99.5%
confidence, and at the 99.80% confidence each category increases by 1.2 times.

Table 1. Ratios Showing Average Charge Increases at a Confidence Level vs. the
99.5% Confidence for Each Bond and Loan Category

- 99.99% 99.95% 99.80%

Category 1 1.8x 1.5% 1.2x
Category 2 1.8x 1.5x 1.2x
Category 3 1.8x 1.4x 1.2x
Category 4 1.7x 1.4x 1.2x

Source: NEAM

IMPACTS TO INSURER INVESTMENT PORTFOLIOS

Next, we assess the potential impact that the proposed capital charges could have on

an insurer’s investment strategy. We assume an insurer is capital constrained. Therefore,
capital-at-risk is a key influence on portfolio sector, credit and duration characteristics, as
well as optimal risk and return opportunities. NEAM’s Enterprise Based Asset Allocation™
(EBAA™] methodology is used to estimate the impact of the proposed capital charges. EBAA
is a holistic approach to identify optimal enterprise risk and return opportunities, given joint
considerations of insurance and investment performance and interaction. Figure 1illustrates
the DuPont Return on Equity (ROE] decomposition that EBAA risk and return optimization is
predicated upon.

Figure 1. Dupont Decomposition P&C Insurer ROE

Premium u/w Investment Investment
Leverage Margin Leverage Returns

Source: NEAM

To assess insurance risk and return, we use the U.S. P&C industry’s net premium volume
across personal, commercial and accident and health groups, and their associated combined
ratios based on available statutory data through year-end 2020. Attritional and catastrophe
risk estimates for these three groups are based on 20 years of history statutory combined
ratio data. The baseline asset allocation ranges for the “current” scenario are like most P&C
insurance companies that partner with NEAM, but with potential for enhancement. This
hypothetical portfolio is as of December 31, 2021. Asset return and risk estimates are based on
available 20+ years of historic daily return data through year-end 2021.° Capital, premium-to-
surplus [~0.7 times), and invested assets-to-surplus (~2.2 times) are based on statutory data
for the U.S. P&C industry as of year-end 2020. We assume capital charges for preferred stock
are equivalent to Cat3 bonds. For bond funds, hedge funds, and private equity funds, we use
U.S. common equity charges. All other assets within the opportunity set, including existing
holdings, receive the appropriate charges outlined in the prior section. ROE is defined in Figure
1. Risk is measured through Tail Value-at-Risk [T-VaR], an estimate of potential loss of capital
under highly adverse, low probability downside loss conditions. We assume a 99.5% level of
confidence for the T-VaR estimate.



When we apply the EBAA analytical framework we can develop an enterprise efficient frontier,
a curve upon which are optimal combinations of invested assets and underwriting products
that provide the highest level of expected ROE for a given level of risk. We include eligible
assets and apply reasonable constraints.® We use 99.5 T-VaR as a percent of capital as the risk
measure in this example. For this illustration we presume a preference to enhance incremental
ROE, while keeping enterprise risk at or below existing levels. These factors combined with the
parameters above help shape the solid green efficient frontier shown in Graph 2. The dashed
grey line represents the calculated S&P proposed 99.99% confidence credit risk and market
(equity] risk capital charges as a percent of capital for any point along the efficient frontier.’
Aside from a dip at lower enterprise T-VaR levels, the capital charge line forms in a similar way
to the efficient frontier.

Three choices are highlighted on the efficient frontier on Graph 2. Option A, the light blue
diamond, shows a portfolio’s investment capital charges optimized to the current portfolio
using the proposed model’'s 99.99% confidence charges. Option B, the green triangle, shows
a portfolio optimized to match the capital charges of the current portfolio using the legacy
model’s AAA level charges. Option C, the dark blue square, shows a portfolio optimized to the
current enterprise 99.5 T-VaR level.

Graph 2. Enterprise Efficient Frontier and Corresponding Proposed S&P Investment Capital
Charges Frontier. The Identified Efficient Frontier Options Show Optimal Portfolios with
S&P Capital Charges or Enterprise Risk Levels that are Equivalent to the Current Portfolio
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Table 2 provides summary output and allocation outcomes? for the efficient frontier points
shown in Graph 2. Under Options A and B significant sector reallocation of the portfolio due
solely to changes in S&P’s capital model are not obvious when compared to the risk and
capital charges of the current portfolio. This is partly due to the moderate duration, high
quality, AA- average rating and reasonable risk asset percentage of the current portfolio.
Option C shows that an optimization focused only on S&P capital charges may overlook subtle
opportunities that an enterprise-based optimization and allocation could present. However,

to the extent a meaningful percentage of a firm’s existing bonds are subjected to negative
notching by S&P, this could motivate substantial security-level turnover within the sectors
shown in any of the options in Table 2, even if the sector totals stay the same.

Perspectives, April 2022



Table 2. Summary Output for the Three Enterprise Portfolios Shown in Graph 1

Option A Option B Option C
Proposed S&P RBC| Legacy S&P RBC | Similar T-VaR

Enterprise Statistics

Total Return on Equity 12.1 13.1 13.2 13.6
99.50 T-VaR % Capital 25.4 20.5 21.3 25.4
Total Return on Assets 53 57 5.8 6.0
Product Margin 13 1.3 13 1.3
Portfolio Metrics

S&P RBC (Legacy AAA] % Capital 34.3 33.5 34.3 36.5
S&P RBC (New 99.99%) % Capital 35.5 35.5 36.5 377
Duration [OAD) 4.9 5.5 5.5 5.5
Average Rating AA- AA- AA- AA-
BBB % 9 2 2 4
<BBB % 0 2 2 0

Sector Distribution

Short-Term / Gov / Quasi 1 5 5 5
Muni-Exempt 15 20 20 20
Corp / Muni-Taxable 31 32 32 30
Structured Finance 21 Ll 10 n
Core Inv Grade Fixed Income % 69 68 67 66
Other Investment Grade Fixed Income 4 4 4

High Yield / Bank Loans

Equities 27 26 27 29
Alternatives 0 1 1 0

Non-Core and Risk Assets % 31 32 33 34
Total % 100 100 100 100
Risk Assets % of Capital 68 70 71 73

Source: NEAM

KEY TAKEAWAYS

S&P’s proposed risk-based capital model update for insurers appears more intuitive and
harmonized in its design, notwithstanding some interesting takeaways we found in this initial
review:

- Confidence levels for their factors are much higher, and perhaps more punitive, relative to
other RBC modeling frameworks.

- Structured finance is viewed favorable to other credit spread assets at the AAA/AA level, but
are severely penalized at any rating below AA.

+ Sometimes S&P requires an S&P rating for bonds and loans to get the corresponding
rating risk charge, even if that rating is from other reputable credit rating agencies, such as
Fitch or Moody’s. We are concerned about a potential conflict of interest or bias with this
requirement.

- The proposed capital charges increase overall required capital, but do not suggest
significant changes in optimal investment strategies are inevitable, notwithstanding
security-level purchases with bonds not rated by S&P or structured finance credit rated
below AA.
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At the time of this writing, the response period to the proposed capital model change ends
on April 29, 2022 [after multiple extensions). Similar updates from other agencies have

taken over a year to become effective once announced. NEAM will continue to follow these
developments. We suggest against near-term directional investment allocation adjustments
due to changes in the model alone until the model is finalized and the implementation date is
known. Until then NEAM suggests utilizing a holistic approach to (reJevaluate risk and return
opportunities for the enterprise. This includes assessing implications to economic, solvency
and RBC requirements.

APPENDIX
Appendix A. S&P’s Insurer RBC Model Risk Categories

RBC Requirements

Non-Life Natural Life Pandemic Product
Technical Catastrophe Technical Risk Specific
Risk Risk Risk Risk

Bonds & Equity Premium 5 Variable
Loans Risk Risk Riotelty Annuities
1 1 1 1 1
Real Estate Reserve . Ring-Fenced
Mortgages Risk Risk Longevity Funds
1 1 1 1
. Interest - German
Reinsurance Rate Risk Morbidity Health
1 1
Other Other

Source: S&P Global Ratings
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Appendix B. Bond Charge Schedule

CATEGORY 1 CATEGORY 2 CATEGORY 3 CATEGORY 4
Maturity Sovereigns, Munis, Senior Secured Senior Unsecured (Corporates) Subordinated Structured Finance

Band
99.99% 99.80% 99.99% 99.80% 99.99% 99.80% 99.99% 99.80% | 99.50%

AAA 0.07 0.06 0.05 0.04 0.14 on 0.09 0.07 018 0.14 on 0.09 0.08 0.06 0.05 0.04

AA 0.20 0.5 0.12 0.10 0.36 0.29 0.23 0.19 0.48 0.38 0.30 0.25 0.25 0.20 0.16 013
A 0.35 0.27 0.22 0.18 0.64 0.51 0.41 0.34 0.84 0.66 0.53 0.44 0.93 0.74 0.59 0.49
1year BBB 0.48 0.38 0.31 0.25 0.90 0.71 0.57 0.47 17 0.93 0.74 0.62 1.20 0.95 0.76 0.63
orless BB 1.26 1.00 0.80 0.66 234 1.85 1.48 123 3.07 242 1.94 1.61 415 3.28 2.62 219
B 3.50 276 2.21 1.84 6.49 512 4.10 3.42 8.49 6.70 5.36 4.47 12.25 9.67 774 6.45

CEET 21.77 21.92 17.54 14.61 51.57 4071 3257 2714 6744 5324 4259 3549 8330 6577 5261 43.84
D/SD 44,00 4100 3800 3500 7200 70.00 6700 6500 8800 8700 86.00 8500 100.00 100.00 100.00 100.00

AAA 018 0.5 012 0.10 0.34 0.27 0.22 0.18 0.45 0.35 0.28 0.24 0.19 0.5 012 0.10
AA 0.46 0.36 0.29 0.24 0.85 0.67 0.54 0.45 112 0.88 0.71 0.59 0.58 0.46 0.37 0.31
A 0.83 0.66 0.53 0.44 1.55 1.22 0.98 0.81 2.02 1.60 1.28 1.07 218 172 138 115
1to 5 BBB 170 135 1.08 0.90 316 2.50 2.00 .67 414 3.27 2.61 218 413 3.26 2.61 217
EETE BB | 372 297 2.48 8.74 6.90 5.52 4.60 1.43 9.03 7.22 6.02 1558  12.30 9.84 8.20
B 9.25 7.30 5.84 4.87 1718 13.56  10.85 9.04 2246 1773 14.19 1n.82 3285 2594 2075 17.29

CCC+ 4400 36.03 2882 24.02 7200 6691 5353 4461 8800 8700 70.00 5833 100.00 100.00 86.47 72.06
D/SD 4400 4100 38.00 3500 7200 70.00 6700 6500 8800 8700 86.00 8500 100.00 100.00 100.00 100.00
AAA 0.37 0.29 0.23 0.19 0.68 0.54 0.43 0.36 0.89 0.70 0.56 0.47 0.39 0.31 0.25 0.21

AA 0.97 0.76 0.61 0.51 179 142 113 0.94 255 1.85 1.48 1.24 125 0.99 0.79 0.66
A 132 1.04 0.83 0.70 2.45 1.94 155} 1.29 3.21 2153 2.03 1.69 Bi5i7 2.81 225 1.88
5t0 10 BBB 270 213 1n 1.42 5.02 3.96 3.7 2.64 6.56 518 414 3.45 6.71 5.30 4.24 353
years BB 6.43 5.08 4.06 BEgY 1.95 9.43 7.55 6.29 15.62 1234 9.87 8.22 2229 1760 14.08 n.73
B 9.95 7.86 6.28 5.24 18.48 14.59 .67 9.73 2417  19.08 15.26 12.72 36.61 2890 2312 19.27

CCC+ 4400 36.94 2955 2463 7200 6861 5489 4574 88.00 8700 7177 59.81 100.00 100.00 88.66 73.88
D/SD 4400 4100 38.00 3500 7200 70.00 6700 6500 8800 8700 86.00 8500 100.00 100.00 100.00 100.00
AAA 0.53 0.42 033 0.28 0.98 0.78 0.62 0.52 129 1.02 0.81 0.68 0.57 0.45 0.36 0.30

AA 19 094 075 062 220 174 139 116 28 227 18 152 156 123 099 082
A 176 139 1M 093 327 258 206 172 427 337 270 225 491 38 310 258
10to20 BBB 316 249 199 166 58 463 370 308 766 605 48 403 803 634 507 423
years g 669 528 423 352 1243 98 785 654 1625 1283 1027 855 2403 1897 1517 1265
B 995 786 628 524 1848 1459 167 973 24177 1908 1526 1272 3661 2890 2312 1927

CCC/C 4400 3742 2994 2495 7200 6950 5560 4633 8800 8700 7271 6059 100.00 100.00 89.81 74.85
D/SD 4400 4100 38.00 3500 7200 70.00 6700 6500 8800 8700 86.00 8500 100.00 100.00 100.00 100.00
AAA 0.85 0.67 0.54 0.45 158 1.25 1.00 0.83 2.06 1.63 130 1.09 0.92 0.73 0.58 0.49

AA 137 1.09 0.87 0.72 2A55) 2.02 1.61 134 3.34 2.64 21 176 1.86 147 118 0.98
A 1.92 1.52 1.21 1.01 Bi57 2.82 225 1.88 4.66 3.68 2.95 2.46 5.56 4.39 Bi5] 292
20+ BBB 316 2.49 1.99 1.66 5.86 4.63 3.70 3.08 7.66 6.05 4.84 4.03 8.18 6.46 516 4.30
years BB 6.69 5.28 4.23 3.52 12.43 9.81 7.85 6.54 16.25 1283 10.27 8.55 24.03 18.97 1507 12.65
B 9.95 7.86 6.28 5.24 18.48 1459 1.67 9.73 2417 19.08 15.26 12.72 36.61 2890 2312 19.27

CeEH 4400 3742 2994 2495 7200 6950 5560 4633 8800 8700 7271 60.59 100.00 100.00 89.81 74.85
D/SD 4400 4100 38.00 3500 7200 70.00 6700 6500 8800 8700 86.00 8500 100.00 100.00 100.00 100.00

Source: S&P Global Ratings and NEAM
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Appendix C. Credit Capital Charge Ratio Comparisons. Category 1 Includes
Sovereigns, Category 2 Includes Most Corporates, Category 3 Includes Subordinate
Debt, and Category 4 is Structured Finance

Category X vs. Category 1 Category 1 Category 2 Category 3 Category 4
Versus Category 1 1.0x 1.9x 2.4x 2.5x
Versus Immediate Prior Category 1.0x 1.9x 1.3x 1.1x
Lower Quality vs. AAA Category 1 Category 2 Category 3 Category 4
1year or less 18.0x 16.7x 17.1x 51.9x
1-5 years 26.2x 25.7x 25.4x 82.0x
5-10 years 17.4x 17.6x 17.6x 57.2x
10-20 years 12.6x 12.7x 12.6x 42.2x
20+ years 7.9x 7.9x 7.9x 26.1x
Longer vs. shorter Maturity Category 1 Category 2 Category 3 Category 4
1-5 years vs. <1 years 2.5x 2.4x 2.4x 2.4x
5-10 years vs. 1-5 years 1.5x 1.5x 1.5x 1.5x
10-20 years vs. 5-10 years 1.2x 1.2x 1.2x 1.2x
20+ years vs. 10-20 years 1.1x 1.1x 1.1x 1.1x
partp______________________________________________ |

Longer Maturity vs. </=1year Category 1 Category 2 Category 3 Category 4
1-5 years 2.5x 2.4x 2.4x 2.4x
5-10 years 3.8x 3.7x 3.7x 3.7x
10-20 years 4.5x 4.4x 4.4x 4.5%
20+ years 5.2x 5.1x 5.1x 5.3x

Source: NEAM

Perspectives, April 2022
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ENDNOTES

! Readers are encouraged to read “Criteria | Insurance | Request for Comment: Insurer Risk-Based Capital
Adequacy--Methodology and Assumptions,” Standard & Poor’s, December 6, 2021 for a full discussion on the
proposed changes.

2 The confidence levels across the charge schedules are completely different and higher for each charge level in

the new model versus the prior model. We expect charges to increase as confidence levels rise in the calibration
process [all else equal]. Therefore, we felt a more useful endeavor would assess how charges evolve across different
characteristics within the proposed model instead of relative to the prior model.

3 This is not a surprise in our view given the highly collateralized nature typical of structured securities at the AAA/
AA level.

4 our concerns were echoed by the NAIC who voiced their concerns to Congress regarding these other facets of the
S&P’s proposed capital model update.

> We use daily return data as available across 100s of I.C.E. BofA Global Indices to proxy historic returns, volatilities
and correlations for a broad range of asset types. Certain indices have limited data [e.g., private equity], and

we make reasonable adjustments in those instances to formulate a comparable time series for risk and return
estimation.

6 Some example constraints include maintaining existing average credit quality of AA-, duration kept between 4.5-
5.5 years, no more than 50% turnover, and caps and floors on certain sectors to limit outsized sector exposure and
concentrations. These assured portfolio outcomes were in ranges NEAM often sees with U.S. P&C insurer investment
portfolios.

7 We ignore any S&P diversification in the S&P charge calculations given the lack of clarity to how the net result of
diversification will be applied by S&P.

8 Historic market rates, spreads and returns were used to estimate investment risk-adjusted return opportunities in
this analysis. Prevailing risk-adjusted returns are much different than these historic estimates, so by no means are
the outcomes illustrated meant to indicate any recommendation or advocation by NEAM.
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