ACLI| Equity Calibration Proposal

November 15, 2024



Background

= Prior to the 2024 GOES field test (FT2), ACLI identified that
equity calibrations were meaningfully more severe for the tall
distribution in the longer time horizon than the Academy's

criteria

» Specifically, Gross Wealth Factor (GWF) targets at higher
durations (20+ years) in the right (low return) tails were lower
than targets with monthly returns more severe than history.

« ACLI has concerns developed a calibration as one way to
address this issue, while also addressing Conning comments
about correlations and jump processes in an early proposal.



Key Enhancements

» Enhanced jump process parametrization, better aligned with
historical equity returns (Slide 4)

« Tail short-term (monthly) returns better aligned with historical
data (Slides 5-6)

« Tail long-term returns (GWF over 10+ years) better aligned
with adopted acceptance criteria (Slide 8)

« ACLI calibration follows a repeatable ground-up process,
directly tied to historical data using MLE calibration

(Appendix)



Parameter Comparison to GEMS FT2 Baseline

ACLI Proposed GEMS FT2
Large Mid Small Aggressive Large Mid Small Aggressive
muo 0.0723  0.0408 0.0556  0.1233 mu0 0.0825 0.0882 0.0909  0.1058 Avg. Variance: § = @ / )
mul 0.5744  2.0910 1.5311 -0.2500 mul 0.0926 0.0020 0.0012  0.0186
alpha 0.0196 0.0307 0.0308 0.0191 alpha 0.0058 0.0048 0.0051  0.0086 Est. Jump Freq (annua|) =01
beta 0.9519  1.1310  0.9408  0.4800 beta 0.4627 0.2927 03141  0.3303
sigma 0.1254  0.1409  0.1409  0.1587 sigma 0.0747 0.0358 0.0520  0.0408 ]

Est. Variance due to Jumps:
mu_jump -0.1500 -0.2184 -0.2355  -0.1990 mu_jump -0.0525 -0.0420 -0.0696 -0.0504 Vjump =0 A(sz'ump + O-j%rmp)
sigma_jump 0.0584 0.0476  0.0480  0.0678 sigma_jump 0.0575 0.0575 0.0575  0.0595
lambda_jump 49442 46774 3.8906  3.6347 lambda_jump | 139.5882 113.4168 112.9784 128.7243

% of Variance due to Jumps:
correlation -0.4563 -0.6661 -0.6275 -0.3105 correlation -0.4770 -0.5263 -0.4951 -0.4805 Vjump
initial vol 0.1435 0.1648  0.1809  0.1997 initial vol 0.1117 0.1283 01272  0.1615 0 + Vjump
theta 0.0206 0.0272 0.0327 0.0399 theta 0.0125 0.0164 0.0162 0.0261
Avg.JumpFreq. [ 01019 01270 0.1273  0.1449 Avg. Jump Freq. 1.7419  1.8656 18288  3.3580
% Jump Variance 11.4% 18.9% 18.3% 13.8% % Jump Variance 45.8% 36.5% 47.9% 43.9%

ACLI calibration key differences vs. GEMS FT2:

ACLI parameters derived using historical MLE calibration, with subsequent adjustments to alpha and mu0O parameters to align to historical variance
and Sharpe ratio of ~28.1% across all indices.

Jumps: lower frequency but higher severity, accounting for 10-20% of return variance compared to 40-50% of variance under FT2
Variance: higher mean reversion of the variance process

Risk Premium Coefficient (mul): larger coefficients and possible negatives.



Distribution of Monthly Logreturn: Large Cap

Distribution of Monthly Logreturns
hist: 1978- hist: 1992-

2020 2020 ACLI FT2 GEMS FT2 FT1Run6
min -24.2% -18.4%  -62.1%  -69.1%  -52.9%
0.5% -15.5% -13.8%  -15.0% -17.6% -12.8%

1% -11.4% -11.4%  -11.8% -14.8%  -10.5% 5.0% | H
5% -7.0% 7.2% -65%  -7.1%  -6.1% |||]| II“ H
| ST

10% -4.4% -4.5%  -45%  -41%  -4.3% o ‘ I mn
25% -1.5% -1.6%  -1.8%  -11%  -1.7% . II
50% 1.4% 13%  0.8% 1.0%  0.7% o .

15.0%

10.0%

e

75% 3.7% 3.4%  32%  3.0%  3.0% A
90% 5.8% 56%  57%  52%  5.6%

95% 7.3% 7.0%  7.4%  67%  71.3% -15.0% .

99% 10.6% 9.2%  11.0%  102%  11.1% o ar%
99.5% 11.4% 10.4% 12.5% 11.6% 12.6% - 0.5% 1% 5% 10% 25% 50% 75% 90% 95% 99% 99.5%
max 12.6% 12.1%  33.6%  32.1%  31.6%

m hist: 1978-2020 mACLIFT2 GEMS FT2

* Modeled monthly logreturns based on 10k scenarios and 50yrs of projection.
* FT2 baseline scenarios exaggerate severity of tail monthly returns, which also translate into long term GWF severity (see following slides)

* ACLI calibration amply recovers the distribution of historical monthly returns which includes 1987 Black Monday, Financial Crisis, and the Pandemic
of 2020.



Distribution of Monthly Logreturn: All Indices

ACLI Scenarios (estimated)

FT2 Baseline Scenarios

historical 78-2020

large mid small aggressive large mid small aggressive large mid small aggressive
min -62.1% -69.7% -76.0% -81.1% min -69.1% -53.5% -70.1% -63.7% min -24.2% -30.6% -33.8% -31.8%
0.5% -15.0% -21.6% -23.4% -23.0% 0.5% -17.6% -16.7% -19.9% -21.6% 0.5% -15.5% -24.0% -24.0% -25.2%
1% -11.8% -15.4% -16.9% -18.2% 1% -14.8% -14.1% -16.9% -18.4% 1% -11.4% -16.8% -20.1% -18.9%
5% -6.5% -7.5% -8.3% -9.3% 5% -7.1% -7.3% -8.7% -10.6% 5% -7.0% -7.5% -8.2% -9.7%
10% -4.5% -5.2% -5.8% -6.3% 10% -4.1% -4.8% -5.1% -6.9% 10% -4.4% -4.8% -5.8% -6.6%
25% -1.8% -2.1% -2.3% -2.3% 25% -1.1% -1.8% -1.5% -2.5% 25% -1.5% -1.7% -2.1% -2.2%
50% 0.8% 0.9% 1.0% 1.0% 50% 1.0% 1.0% 1.2% 1.3% 50% 1.4% 1.5% 1.7% 1.8%
75% 3.2% 3.8% 4.1% 4.1% 75% 3.0% 3.5% 3.6% 4.7% 75% 3.7% 4.2% 4.5% 4.5%
90% 5.7% 6.6% 7.3% 7.7% 90% 5.2% 5.9% 6.0% 7.7% 90% 5.8% 6.6% 7.3% 7.6%
95% 7.4% 8.5% 9.4% 10.2% 95% 6.7% 7.4% 7.6% 9.7% 95% 7.3% 8.2% 8.5% 10.3%
99% 11.0% 12.5% 13.8% 15.9% 99% 10.2% 10.6% 11.0% 13.6% 99% 10.6% 12.9% 13.3% 13.6%
99.5% 12.5% 14.2% 15.6% 18.3% 99.5% 11.6% 12.0% 12.3% 15.2% 99.5% 11.4% 13.7% 14.4% 15.3%
max 33.6% 39.6% 44.6% 56.7% max 32.1% 33.7% 30.7% 35.2% max 12.6% 15.6% 18.1% 19.9%

ACLI Monthly Logreturn (10k scenarios, 50yrs)

GEMS FT2 Monthly Logreturn (10k scenario, 50yrs)

large mid small  aggressive large mid small aggressive
mean (annual) 7.3% 8.1% 8.6% 9.1% mean (annual) 7.2% 7.5% 7.6% 8.3%
st.dev (annual) 15.3% 18.3% 20.0% 21.6% st.dev (annual) 15.2% 16.1% 17.7% 21.6%
skew -0.60 -0.96 -0.90 -0.68 skew -1.25 -0.81 -1.25 -0.81
kurtosis 6.48 8.06 7.69 7.17  kurtosis 8.29 5.79 7.32 5.14
Sharpe Ratio* 28.1% 28.1% 28.1% 28.2%  Sharpe Ratio* 27.9% 28.2% 25.9% 24.8%

*assumes Rf =3%

*assumes Rf =3%

Historical Monthly Logreturn (1978-2020)

large mid small nasdaq
mean (annual) 11.2% 11.9% 11.6% 10.8%
st.dev (annual) 15.2% 18.2% 19.9% 21.5%
skew -0.88 -1.18 -1.18 -0.94
kurtosis 6.00 7.84 7.51 6.04
Sharpe Ratio* 34.1% 32.4% 27.9% 22.1%

*assumes Rf = 6%



Index Return Correlations: Realized vs. Historical

ACLI Scenarios (estimated) FT2 Baseline Scenarios Historical 1978-2020
Large Mid Small  Aggrsv. Large Mid Small = Aggrsv. Large Mid Small = Aggrsv.
Large 100% Large 100% Large 100%
Mid 91% 100% Mid 88% 100% Mid 91% 100%
Small 87% 97% 100% Small 87% 92% 100% Small 87% 98% 100%
Aggrsv. 85% 87% 88% 100% Aggrsv. 81% 80% 80% 100% Aggrsv. 86% 89% 90% 100%
Table 10: Historic C lati for Monthly Log Ret . . . .
s e * ACLI realized return correlations reasonably recover historical levels, and exceed
sepse0 | MSCIERTE | smaicap | “Equny | Moreer | iovr | Lrcore . . .
those embedded in FT Baseline scenarios
S&P500 1
MISHEARE| poe 1 * Both modeled and historical correlation between select indices is high, and well in
us. — . excess of levels assumed in AIRG (see table to the left). This assumption would reflect
SmallCap 5 . . . . . .
a greater severity of systemic equity risk across all indices.
AUE;‘;:;‘"’ 0595 0.488 0579 1
Monsy -0.046 0059 0053 0002 1
st 0137 0.091 0042 -0.054 0113 1
LT%;‘RP 0.280 0.171 0.184 -0.005 0.026 0.822 1




GWF Comparison vs. AAA Criteria: ACLI and FT2 Baseline

ACLI Large Cap

AAA Criteria (Avg. GWF)

ACLI / AAA Criteria

I v« 5w 10y 20ve 30vr 50Yr B v s ove 20y 30vr  s0vr 1¥r  5Yr__10Y¥r _ 20¥r _ 30¥r __ 50Vr
Min 049 017 016 019 0.21 0.54 Min 046 025 022 025 029 0.46 Min 107 070 072 073 072 119
0.5% 067 051 048 062 0.89 213 0.5% 0.5%

1.0% 070 057 058 076 115 2.75 1.0% 070 058 060 079 115 2.82 10% | 100 099 097 09% 100 097
5.0% 082 078 0% 136 2.3 6.17 5.0% 082 08 091 136 220 6.38 50% | 100 099 098 100 101 097
10.0% 088 092 111 18 3.05 9.48 10.0% 088 093 112 18 308 9.78 10.0% | 100 100 099 101 099 097
25.0% 098 117 154 281 5.11 18.81 25.0% 099 118 154 281 526 19.23 250% | 100 100 100 100 097 098
50.0% 109 147 214 44 9.20 39.45 50.0% 109 148 215 447 923 39.98 50.0% | 100 100 100 099 100 099
75.0% 119 18 28 692 15.79 79.76 75.0% 119 182 28 693 1588 80.22 75.0% | 100 100 100 100 099 099
90.0% 129 216 370 9.9 2522 14883 90.0% 128 215 371 1009 2520  147.92 90.0% | 100 100 100 099 100 101
95.0% 134 240 433 1250 3340 209.78 95.0% 134 237 430 1233 3319 21072 95.0% | 100 101 100 101 101  1.00
99.0% 147 291 562 1904 5286 41511 99.0% 145 28 564 1818 5374  397.23 99.0% | 101 103 100, 105 098 105
99.5% 151 312 626 2226 6631 51263 99.5% 99.5%
Max 18 470 1085 4313 16819 151465 Max 176 420 898 4203 14072  1676.9 Max | 104 112 121 103 120 090
GEMS FT2 Large Cap AAA Criteria (Avg. GWF) ACLI / AAA Criteria

1¥r _ 5Yr  10¥r  20Yr _ 30Yr 50 Yr 1¥r  5Yr_ 10¥r  20¥r _ 30Yr _ 50¥r 1¥r  5Yr_ 10Yr  20Yr  30Yr _ 50Vr
Min 049 021 014 008 0.17 0.26 Min 046 025 022 025 029 0.46 Min 108 087 064 029 057 057
0.5% 066 047 042 050 0.69 145 0.5% 0.5%
1.0% 070 055 053 063 0.93 2.07 1.0% 070 058 060 079 115 2.8 10% | 100 095 08 079 08 073
5.0% 082 079 088 129 2.02 5.50 5.0% 082 08 091 136 220 6.3 50% | 100 100 09 095 092 086
10.0% 088 092 111 174 2.93 8.83 10.0% 088 093 112 18 308 9.78 10.0% | 100 099 099 0% 095 090
25.0% 099 118 155 280 5.17 18.47 25.0% 099 118 154 281 526 19.23 250% | 100 101 101 100 098 09
50.0% 110 149 217 448 9.8 39.71 50.0% 109 148 215 447 923 39.98 50.0% | 101 101 101 100 101 099
75.0% 120 18 292 69 15.89 80.47 75.0% 119 18 28 693 1588 80.22 75.0% | 101 101 101 100 100  1.00
90.0% 130 217 376 997 2508 14839 90.0% 128 215 371 1009 2520  147.92 90.0% | 101 101 101 099 100 100
95.0% 136 239 438 1231 3253 207.89 95.0% 134 237 430 1233 3319 21072 95.0% | 101 101 102 100 098 099
99.0% 147 283 569  17.54 5060  413.34 99.0% 145 28 564 1818 5374  397.23 99.0% | 101 100 101 09 094 104
99.5% 152 299 639 19.81 59.40  504.06 99.5% 99.5%
Max 182 429 932 3828 12007  2,292.47 Max 176 420 898 4203 14072  1676.9 Max | 103 102 104 091 08 137




GWF Comparison vs. FT2 Baseline: Large and Mid Cap

Revised ACLI FT2 Revised ACLI / FT2
Large Cap Large Cap Large Cap

B v s oy 20ve 30y sovr B - s oy 20y 30y sovr I O+ 5 0y 20y 30y s0vr
Min 049 017 016 019 021 0.54 Min 049 021 014 008 017 0.26 Min | 09 08 114 247 126
0.5% 067 051 048 062 089 213 0.5% 066 047 042 050 0.69 145 05% | 102 109 114 124 129
1.0% 070 057 0% 076 115 2.75 1.0% 070 05 053 083 0.93 207 10% | 100 104 110 121 124 133
5.0% 08 078 09 136 223 6.17 5.0% 082 07 08 129 2.02 5.50 50% | 100 09 102 106 110 112
100 | 088 092 111 18  3.05 9.48 10.0% 088 0% 111 174 2.93 8.83 100% | 100 100 100 105 104 107
250% | 098 117 154 281 511 1881 25.0% 099 118 155 280 5.17 18.47 2506 | 099 09 093 100 09 102
500% | 109 147 214 444 920 3945 50.0% 110 149 217 448 9.28 3971 500% | 099 09 098 09 09 099
7506 | 119 18 28 692 1579 7976 75.0% 120 18 292  69% 1589 80.47 750% | 099 099 093 0% 09 099
90.0% | 129 216 370 999 2522 1488 90.0% 130 217 376 997 2508 14839 90.0% | 099 100 098 100 101 100
95.0% | 134 240 433 1250 3340  209.78 95.0% 136 239 438 1231 3253 207.89 95.0% | 099 100 099 102 103 101
99.0% | 147 291 56 1904 528 41511 99.0% 147 283 569 1754 5060 41334 99.0% | 100 103 099 109 104 100
995% | 151 312 626 226 6631 512.63 99.5% 152 299 639 1981 5940 50406 995% | 099 104 098 112 112 102
Max 183 470 1085 4313 16819 151465 Max 182 429 932 3828 12007 2,29247 Max | 101 110 116 113 140 066

Mid Cap Mid Cap Mid Cap

I v sy w0y 20y 30¥r  s0vr B v sy v 20y 3oy 50 Yr I v svc 10y 20vr 30¥r  50¥r
Min 043 020 013 016 02 0.56 Min 053 030 020 012 0.09 0.19 Min | 081 067 066 127 246  2.88
0.5% 059 047 045 060 09 2.5 0.5% 066 051 047 054 0.75 158 05% | 0% 093 09 112
1.0% 065 055 055 078 120 3.15 1.0% 071 057 057 068 0.97 234 10% | 0% 09 097 115 124 135
5.0% 079 077 08 145 2.4 8.06 5.0% 082 078 08 127 2.08 5.91 50% | 09 098 101 114 116 136
100% | 08 090 113 194 358 1270 10.0% 087 091 108 175 301 932 100% | 09 0% 104 111 119 136
250% | 098 119 16 319 628 2697 25.0% 098 116 15 28 5.41 20.27 25.0% | 100 103 106 113 116 133
500% | 111 155 235 529 1195  60.44 50.0% 109 149 219 466 1001 45.25 50.0% | 101 104 107 114 119 134
75.0% | 123 195 326 853 2137 13106 75.0% 121 18 306 743 17.70 96.94 75.0% | 101 104 106 115 121 1385
90% | 133 236 42 128 3590  253.99 90.0% 132 229 404 1114 2941 18411 90.0% | 101 103 105 115 '
95.0% | 138 263 501 1624  47.87 37955 95.0% 138 25 475 1416 3900 27115 95.0% | 100 103 105 115
99.0% | 150 320 674 2505 8219 77476 99.0% 152 311 658 2135 6422  547.74 99.0% | 099 103 102 117
995% | 155 341 723 2942  100.00 _ 996.64 99.5% 157 327 708 2413 7676 74584 995% | 099 104 102 12
Max 186 493 1260 5824 35244 2,777.67 Max 188 436 1050 6024 16830 1,3839.70 Max | 09 113 120 097 209 151




GWF Comparison vs. FT2 Baseline: Small Cap and Aggressive

Revised ACLI FT2 Revised ACLI / FT2
Small Cap Small Cap Small Cap
1¥r  5Yr  10¥r  20¥r  30Yr  50Vr 1¥r  5Yr  10¥r  20¥r  30Yr 50¥r I v« s 0y 20vr 30vr  s0vr

Min 039 015 010 012 021 039 Min 045 016 012 007 0.07 0.16 Min | 08 095 08 18 311 241
0.5% 057 041 040 053 080 1.90 0.5% 061 042 038 038 0.56 102 05% | 093 09 105 138 143

1.0% 062 049 049 070 112 285 1.0% 066 052 048 050 0.72 154 10% | 094 093 102 141 155

5.0% 076 073 08 133 240 8.13 5.0% 079 07R 07 113 1.67 463 50% | 097 100 107 123 144

100% | 08 08 109 192 35 1360 10.0% 085 08 102 158 263 8.09 100% | 099 100 107 121 135

250% | 097 119 163 330 678 3089 25.0% 097 115 151 272 5.14 19.31 25.0% | 100 104 108 121 132

500% | 111 159 246 58 1384 7825 50.0% 110 151 223 471 102 4650 500% | 101 105 110 124 135

750% | 125 206 357 999 2665 18434 75.0% 123 194 318 7.9 1941 10870 750% | 102 107 113 126 137 170
90.0% | 136 256 48 1581 4808  397.94 90.0% 134 236 428 1230 3248 22235 90.0% | 102 108 113 129 148

95.0% | 143 289 58 2092 6609  609.89 95.0% 141 266 511 1562 4345 32438 95.0% | 102 109 114 134 152

99.0% | 157 357 799 3397 11870 1,352.69 99.0% 154 330 69 238 7617 71321 99.0% | 102 108 115 143 156

995% | 163 384 884 3959 14037  1,740.91 99.5% 158 352 761 2712 90.62 93646 995% | 103 109 116 146 155

Max 191 557 1556 9436 680.18 572816 Max 184 599 1546 5638 18363  3,135.58 Max | 104 093 101 167 3.0

Aggressive Aggressive Aggressive
1¥r  5Yr  10¥r  20¥r  30¥r  50¥r 1¥r  5Yr  10¥r  20¥r  30Yr 50Yr B v sy 1oy 20vr 30¥r sovr

Min 037 007 004 004 002 0.01 Min 042 024 012 005 0.06 0.10 Min | 088 029 031 081 031 005
0.5% 056 031 024 028 037 0.77 0.5% 05 039 03 033 0.44 0.88 0.5% | 094 08 074 08 08 088
1.0% 060 038 033 040 056 132 1.0% 063 045 041 045 0.62 131 10% | 094 08 079 09 09 100
5.0% 0.74 063 068 103 1.70 5.34 5.0% 0.76 066 072 099 1.59 4.48 5.0% | 098 094 09 104 107 119
100% | 08 081 09% 16 292 1073 10.0% 082 08 095 150 254 8.36 100% | 100 100 102 110 115 128
250% | 09 118 161 330 691 3197 25.0% 095 112 148 281 5.51 291 250% | 101 105 109 117 125
500% | 111 165 266 679 1657 10105 50.0% 111 15 239 549 1274 67.17 500% | 101 105 111 124 130
750% | 127 222 410 128 3738 30397 75.0% 127 213 377 1049 2850 19125 75.0% | 100 104 109 122 131
900% | 142 28 58 2168 7393 74162 90.0% 143 28 555 1795 5655 47039 9.0% | 100 101 105 121 131
95.0% | 151 326 722 2939 10763 1,237.20 95.0% 152 326 688 2471 8040 80850 95.0% | 099 100 105 119 134
990% | 170 440 1052 5322 21588 3,00452 99.0% 171 433 1021 4381 16457  2,02247 99.0% | 100 102 103 121 131
995% | 18 480 1201 6858 27159 3,95846 99.5% 177 471 1199 5165 20630  2,855.67 995% | 103 102 100 133 13

Max 262 991 2487 15833 1,000.18 2031170 Max 224 732 2245 12023 54032 2201452 Max | 117 135 111 132 18

10



GWF Comparison vs. FT1 Run 6: Large and Mid Cap

Revised ACLI FT1Run6 Revised ACLI / FT1Run 6
Large Cap Large Cap Large Cap

I 5¥r  10¥r  20¥r 30Yr 50Yr B v sy 10y 20vr 30Yr 50 ¥r I i+ sv 10y 20v 30¥r  50Yr
Min 049 017 016  0.19 021 054 Min 043 014 013 031 0.23 0.54 Min | 112 124 123 060 092 101
0.5% 067 051 048 062 0.89 2.13 0.5% 067 050 051 066 0.95 222 05% | 100 104 095 094 093 09%
10% 070 05 058 076 115 2.75 1.0% 071 057 059 079 1.20 2.97 0% | 099 099 100 096 09 092
5.0% 082 078 090 136 223 6.17 5.0% 083 080 092 141 2.32 6.91 5.0% | 099 098 097 097 09 089
10.0% 08 092 111 18 3.05 9.48 100% | 08 094 114 185 3.20 10.25 100% | 099 098 097 099 095 092
25.0% 098 117 154 281 511 18.81 250% [ 099 119 158 290 5.41 19.96 250% | 099 098 098 097 0%
50.0% 100 147 214 444 9.20 39.45 500% [ 109 150 217 455 9.49 41.20 500% | 100 098 099 097 097
75.0% 119 18 28 6% 15.79 79.76 750% | 119 182 290 683 15.89 80.13 750% | 100 100 100 101 099
90.0% 120 216 370 9.9 25.22 148.83 %0% [ 128 215 366 9385 2435 14423 900% | 101 101 101 101 104
95.0% 134 240 433 1250 3340 209.78 950% [ 133 234 42 101 3170 198.49 950% | 101 103 103 104 105
99.0% 147 291 56  19.04 5285 415.11 99.0% [ 143 275 537 1719 5206 349.38 99.0% | 103 106 105 111 102
99.5% 151 312 626 22.% 66.31 512.63 995% | 147 294 597 1975 61.17  455.82 995% | 103 106 105 113 108
Max 183 470 1085  43.13 16819  1514.65 Max 179 397 938 3326 13523  1,089.03 Max | 102 118 116 130 124 139

Mid Cap Mid Cap Mid Cap

I - s 0w 20ve 3ovr 50¥r B v sy oy 20v 30w 50 Yr B v s oy 20y 30vr sovr
Min 043 020 013 016 022 0.56 Min 036 007 010 021 0.17 0.49 Min | 118 272 135 074 126 112
0.5% 059 047 045 060 0.96 225 0.5% 059 047 049 061 0.91 24 05% | 100 100 093 099 105 093
10% 065 05 055 078 120 3.15 1.0% 065 053 057 077 1.18 3.40 10% | 100 103 097 101 102 093
5.0% 079 077 08 145 242 8.06 5.0% 080 077 090 147 2.56 8.37 5.0% | 098 099 100 099 094 09
10.0% 08 0% 113 194 358 12.70 100% [ 087 093 115 200 3.64 13.33 100% | 099 097 098 097 098 095
25.0% 098 119 16 319 6.28 26.97 250% [ 099 12 166 325 6.58 28,51 250% | 099 098 098 098 095 095
50.0% 111 155 235 529 11.95 60.44 500% [ 111 156 237 539 12.23 63.08 500% | 100 099 099 098 098 0%
75.0% 123 195 326 853 2137 131.06 750% | 122 195 326 862 2173 13237 750% | 100 100 100 099 098 099
90.0% 133 236 426 1286 3590  253.99 20% [ 132 233 42 1257 3530  256.01 90.0% | 101 101 100 102 102 099
95.0% 138 263 501 1624 4787 37955 950% | 138 260 495 1566 465 369.93 95.0% | 100 101 101
99.0% 150 320 674 2505 8219  774.76 99.0% | 149 309 636 2302 77.92 75074 99.0% | 101 104 106
99.5% 155 341 723 204 10000 996.64 995% | 153 340 698 2670 9074 945.65 995% | 101 100 104
Max 186 493 1260 58.24 35244 2,777.67 Max 181 438 980 4443 28103  3,564.58 Max | 103 113 129 131 125 078
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GWF Comparison vs. FT1 Run 6: Small Cap and Aggressive

Revised ACLI FT1Run6 Revised ACLI / FT1Run 6
Small Cap Small Cap Small Cap
1¥¢  S¥r  10Yr  20¥r 30¥r 50Yr 1¥r  5Yr  10Y¥r  20¥r  30Yr 50Yr I v+ s 10y 20vr 30¥r  50Vr
Min 039 015 010 012 021 0.39 Min 030 004 005 011 0.16 0.29 Min | 132 353 206 108 132 134
0.5% 057 041 040 053 0.80 1.90 0.5% 056 038 039 047 0.72 187 05% | 102 108 102 113 111 102
1.0% 062 049 049 070 112 285 1.0% 061 047 046 065 1.03 2.82 10% | 101 104 108 109 108 101
5.0% 076 073 08 139 2.40 8.13 5.0% 077 073 08 137 2.43 8.05 50% | 100 100 100 102 099 101
10.0% 084 08 109 192 3.54 13.60 100% | 08 09 112 193 357 13.73 100% | 099 097 097 099 099 099
25.0% 097 119 163 330 6.78 30.89 250% | 098 12 168 336 7.01 3157 25.0% | 099 098 097 098 097 098
50.0% 111 159 246 586 13.84 78.25 50.0% 112 161 248 586 13.85 77.20 500% | 100 099 099 100 100 101
75.0% 125 206 357 999 26.65 18434 75.0% 124 203 351 972 258 17167 750% | 101 101 102 103 103 107
90.0% 136 256 48 1581 48.08 397.94 90.0% 135 247 461 1455 4308 34614 90.0% | 101 104 105 112 115
95.0% 143 289 58 2092 66.09 609.89 95.0% 141 273 541 1850 5808  515.80 95.0% | 101 106 108 114 118
99.0% 157 357 799 3397 11870  1,352.69 99.0% 153 340 706 2778 %.82  1,082.56 99.0% | 102 105 113 119 125
99.5% 163 384 881 3959 14037 1,740.91 99.5% 159 373 776 3236 1872 1473.17 995% | 1.03 103 114 122 118 118
Max 191 557 1556  94.36 680.18  5728.16 Max 193 523 1200 6621 44909 432295 Max | 09 107 130 143 151 133
Aggressive Aggressive Aggressive
i 1¥r  5Yr  10Yr _ 20¥r 30vr 50¥r 1¥r  5Yr  10¥r  20Yr _ 30Yr 50Yr 1¥r  5Yr 10 Yr 50Yr
Min 037 007 004 004 0.02 0.01 Min 027 004 004 004 0.02 0.06 Min | 136 164 093 0.08
0.5% 056 031 024 028 037 0.77 0.5% 054 028 022 021 031 0.57 05% | 103 112 110
1.0% 060 038 033 040 0.56 132 1.0% 060 035 030 032 0.43 1.01 10% | 099 108 109 131
5.0% 074 063 068 103 1.70 5.34 5.0% 074 061 063 093 158 482 50% | 100 103 107 111
10.0% 08 081 09 165 2.92 10.73 100% | 08 079 093 150 273 10.29 100% | 100 102 104 104
25.0% 09 118 161 330 6.91 31.97 250% | 097 117 159 3.2 6.72 3253 250% | 099 101 101 0.98
50.0% 111 165 266 679 1657 101.05 50.0% 112 167 269 683 1671 103.80 500% | 100 099 099 O 097
75.0% 127 222 410 1280 37.38 303.97 75.0% 127 229 42 139 3946 324.43 750% | 100 097 09 096 095 094
90.0% 142 28 58 2168 73.93 741.62 90.0% 141 292 624 2351 7989 86278 90.0% | 100 097 093 092 093 086
95.0% 151 326 722 2939 107.63  1,237.20 95.0% 150 342 759 3214 12089 144971 95.0% | 101 095 095 091 08 085
99.0% 170 440 1052 532 21588 3,004.52 99.0% 167 437 1121 5541 25227 3,687.17 99.0% | 102 101 094 09% 08 081
99.5% 183 480 1201 6858 27159 3,958.46 99.5% 175 468 1292 6895 32091 499651 995% | 104 103 093 099 08 079
Max 262 991 2487 15833 100018 20,31L.70 Max 225 952 2382 21921 110492 24,01557 Max | 117 104 104 072 091 085
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Appendix A: Calibration and Parameters

Large Mid Small  Aggressive
mu0 0.0723 0.0408  0.0556 0.1233
mul 0.5744 2.0910 1.5311 -0.2500
alpha 0.0196  0.0307 0.0308 0.0191
beta 0.9519 1.1310  0.9408 0.4800
sigma 0.1254  0.1409  0.1409 0.1587
mu_jump -0.1500 -0.2184 -0.2355 -0.1990
sigma_jump 0.0584  0.0476  0.0480 0.0678
lambda_jump 4.9442 4.6774  3.8906 3.6347
correlation -0.4563 -0.6661 -0.6275 -0.3105
initial vol 0.1435 0.1648  0.1809 0.1997
theta 0.0206  0.0272  0.0327 0.0399
Avg. Jump Freq. 0.1019 0.1270 0.1273 0.1449
% Jump Variance 11.4% 18.9% 18.3% 13.8%
MLE Sum LL 914 838 788 756
MLE Avg. LL 1.8 1.7 1.6 1.5

Equity return assumed to be independent of short rate, i.e. follows constant mean
return, implying the short rate as part of total return is effectively set to zero.

Model parameters calibrated to monthly historical data using generalized MLE:

» Large Cap: S&P total return index from 8/1978 to 12/2020, based on data provided
by Link Richardson from a combination of sources

* Mid Cap: Willshire Mid Cap from 8/1978 to 12/2020 , sourced from FRED

« Small Cap: Willshire Small Cap from 8/1978 to 12/2020 , sourced from FRED

» Aggressive: NASDAQ Composite from 3/1971 to 12/2020 , sourced from FRED

Adjustments / Targeting
* MLE calibration included a 12% cap on jump frequency, to better align with historical
correlations. Note that this frequency was subject to variance adjustment below.

» Large Cap drift coefficient, mu0, was adjusted by -.0383 to align with 8.75%
average target proposed by NAIC in the original AIRG specification

* Mid, Small, and Aggressive alpha (variance target) parameter was adjusted to align
with historical relationship to Large Cap returns

* Mid, Small and Aggressive, had mu0 adjusted to align with the Sharpe Ratio of
28.1% implied in the Large Cap scenarios, and assuming a risk-free rate of 3%.



Appendix B: Constructing the Correlation Matrix

Large Var Large Ret MidVar MidRet Small Var Small Ret Aggr.Var Aggr. Ret
Large Var 1.0000
Large Ret -0.4563 1.0000
Mid Var 0.8172 -0.5429| 1.0000
Mid Ret -0.4995  0.9405| -0.6661 1.0000
Small Var 0.7667 -0.4927| 0.9642 -0.6193| 1.0000
Small Ret -0.4840  0.9004| -0.6505 0.9816| -0.6275 1.0000|
Aggr. Var 0.7889 -0.3309| 0.8026 -0.3917| 0.7996 -0.3890| 1.0000
Aggr. Ret -0.3857  0.8931 -0.4965 0.9196| -0.4713 0.9276f -0.3105 1.0000

Correlation matrix based on historical data from 8/1978 to 12/2020:
» Variance/Return, or skew, correlation for each individual index based on each specific MLE
» Cross index Variance/Variance explicitly calculated using filtered historical Heston variance based on calibrated

parameters

» Cross-skew correlation computed based on same filtered variances as above, but scaled to align with MLE-based

correlation coefficients
» Cross index Return/Return explicitly calculated based on historical data, and subsequently adjusted by +3% for all
coefficients except Mid/Small to adjust for the noise from the jump process.



Appendix C: Notes on Proposed Calibration

« ACLI proposal calibrated to the history by using Maximum
Likelihood Estimation (MLE) with additional adjustments to make
sure appropriate relationship across model indices.

= Equity returns do not reflect explicit linkage to short rates, and
the returns/volatilities have been adjusted to reflect reasonable
historical relationships. No additional adjustments are required.

« Modeled ACLI results are based on externally implemented
GEMS proxy model based on publicly disclosed model details.
Proposed parameters must be run directly through GEMS
software to confirm intended outcomes and for possible minor
refinements.



