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Abstract

This paper provides the first retrospective empirical reconstruction of the Citizens Standard
framework against US historical data. The architectural paper (Neo-Solon, 2026) proposes a
constitutional monetary framework with three mode configurations and projects substantial
retirement wealth outcomes under 2025 launch parameters. The present paper asks a different
question: applied to actual US economic data from 1960 to 2025, what outcomes would the
framework's Mode B configuration have produced for representative citizens, and how do those
outcomes compare to what citizens actually experienced under the discretionary monetary
system?

We construct an annual dataset from authoritative public sources (FRED M2SL, BEA GDPA,
BLS CPI-U, Census population, S&P 500 total returns from Damodaran/NYU Stern through
2024 and Bloomberg for 2025) and apply Mode B's K1 and K2 issuance formulas to four
cohorts born in 1960, 1970, 1980, and 1990. The central finding is that Mode B reliably
produces a Stable Floor at retirement that exceeds the median American's actual retirement
wealth by a factor of 1.9 to 4.0 across all four cohorts under central return assumptions. This
finding holds for fully retrospective cohorts (A and B) with high empirical confidence, and for
projected cohorts under all three return scenarios including pessimistic assumptions.

A decomposition analysis reveals that approximately 96 percent of the framework's projected
retirement wealth derives from compound equity returns on deposited principal; only 4 percent
is the monetary principal itself. Stress tests using Depression-era and stagflation-era equity
sequences show that under catastrophic equity conditions during peak accumulation years, the
framework's median advantage is significantly diminished or eliminated for the most adversely
timed cohorts. Non-survivor analysis drawing on the Dimson, Marsh, and Staunton global
returns dataset shows that the framework's structural advantages are preserved in any equity
market that avoids confiscation, though absolute outcomes are proportional to country-level
equity returns.

The paper concludes that the Citizens Standard is most accurately described as a structural
retirement-security architecture — one that eliminates the behavioral and institutional leakages
that cause median Americans to accumulate far less than a disciplined investor — rather than
as a monetary-stimulus mechanism.
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1. Introduction

The Citizens Standard (Neo-Solon, 2026) — hereafter the architectural paper — proposes a
constitutional monetary framework built on a dual-circuit architecture. Its Mode B configuration
issues new money through two channels: K1 at citizenship events, calibrated at 2.5 percent of
GDP per capita; and K2 annually, calibrated at half of real GDP growth times M2. Both route
into locked, individually owned, total-market equity index accounts — the Stable Floor — that
citizens cannot access until age 65. The architectural paper makes three empirical claims about
Mode B that the present paper evaluates directly.

First, the architectural paper states that Mode B "reliably produces retirement wealth
substantially in excess of median American outcomes across all modeled cohorts" (Section 7.3).
Second, it projects a Stable Floor at retirement of approximately $1.64 million in 2025
purchasing power under base-case equity return assumptions, generating approximately
$66,000 per year at a 4 percent withdrawal rate. Third, it acknowledges in Section 11.6 that
sequence-of-returns risk during peak accumulation years is the framework's primary financial
vulnerability.

Each of these three claims is testable. The first requires historical data on what citizens actually
accumulated and a counterfactual reconstruction of what Mode B would have produced. The
second requires identifying the methodology gap between a forward projection from 2025
parameters and a retrospective reconstruction from historical starting conditions. The third
requires stress-testing the framework against historically observed catastrophic equity
sequences. This paper conducts all three tests.

The method is straightforward: take the architectural paper's K1 and K2 formulas, apply them to
actual US economic data from 1960 forward using BEA real GDP growth, FRED M2, BLS CPI-
U, and Damodaran's realized S&P 500 returns, compound the resulting deposits to 2025
purchasing power, and compare the outcomes to what the Federal Reserve's Survey of
Consumer Finances shows Americans actually accumulated. The comparison either validates
the architectural paper's claims, qualifies them, or identifies where they need revision.

1.1 Positioning Relative to the Architectural Paper

This paper is a companion to, not a replacement of, the architectural paper. It takes the
framework's architecture as given and evaluates its retirement-security claims empirically. It
does not address the architectural paper's monetary-theory claims — the argument for
democratic seigniorage, the K-formula design rationale, or the constitutional governance
architecture. Those claims require different evaluation methods. The two papers are separable:
the architectural claims stand or fall on their own theoretical grounds; the retirement-security
claims stand or fall on what the data shows. Paper 1 is available at
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=6702518.
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2. Methodology

2.1 Scope and Design

The analysis covers Mode B exclusively. Four cohorts are tracked: citizens born in 1960, 1970,
1980, and 1990. The 1960 cohort is fully retrospective (all 65 working-life years are observed in
historical data). The 1990 cohort is substantially projected (30 of 65 years fall after 2025).

2.2 Data Sources

Six variables per year drive the counterfactual. All figures are deflated to December 2025
purchasing power using the BLS CPI-U Dec-Dec chain before compounding at real returns
throughout — consistent with the methodology stated in the architectural paper's companion
materials.

Variable Source Notes

M2 money supply FRED M2SL Annual averages, seasonally adjusted
Nominal GDP BEA NIPA Tables / FRED GDPA Annual values; 2025: $30,762B
Real GDP growth BEA chain-weighted Year-over-year
US population Census Bureau Mid-year resident estimates
CPI-U BLS all-items Dec-Dec; 2024: 2.9%, 2025: 2.7%
S&P 500 real total return Damodaran (NYU Stern), Jan 2025: +17.9% (Bloomberg/RBC)

2026 release

2.3 K1 and K2 Calibration

Mode B K1 is calibrated at 2.5 percent of GDP per capita at each new-citizen event. K2 is
calibrated as half of the positive real GDP growth rate times prior-year M2, distributed equally
per living citizen. Deposits are deflated to 2025 purchasing power using the CPI ratio before
compounding at real returns, ensuring all reported Stable Floor balances are directly
comparable to 2025 retirement-account balances.

2.4 Equity Return Scenarios

For 1960 through 2025 (observed period), we apply realized nominal S&P 500 total returns from
Damodaran/BLS and deflate to real using CPI-U. For years after 2025 (projected period), we
use three scenarios: Pessimistic (3.0% real), Central (4.5% real, consistent with forward-looking
estimates from Vanguard, Research Affiliates, and AQR 2023-2025), and Historical (6.5% real,
the long-run US average per Shiller and Siegel).
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2.5 Pre-Committed Reporting Standards

This paper pre-commits to reporting all findings including unfavorable ones. Any cohort or
scenario where Mode B falls below the median actual outcome is highlighted, not buried. The
decomposition of framework advantage between monetary architecture and elimination of
behavioral leakages is explicit. Non-survivor economy comparisons are reported in Section 5,
not omitted.
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3. Historical Reconstruction

3.1 Dataset Construction

We constructed an annual dataset spanning 1960 through 2025. The Shiller real-return series is
constructed to express each year's total return in constant purchasing-power terms. All reported
Stable Floor balances are in December 2025 purchasing-power terms throughout.

3.2 K1 and K2 Calibration in Historical Context

Mode B's calibration produces dollar values that vary substantially across the historical period.
Three illustrative years:

Year M2 ($B) GDP per capita K1 deposit (nominal) K2 per citizen CPI ratio
(nominal) to 2025
1960 $312 $3,007 $75 $22 8.5x
1990 $3,285 $23,955 $599 $125 2.4x
2025 $22,442 $89,766 $2,244 $656 1.0x

The order-of-magnitude difference between 1960 and 2025 deposits is the central
methodological consequence of running the framework against historical data. The architectural
paper's published Mode B figures assume launch at 2025 parameters and project forward; the
present paper's historical reconstruction inverts that timing and produces correspondingly
different magnitudes.

3.3 The Equity Return Series

For 1960 through 2025, we apply Damodaran's realized annual nominal total returns, deflated
year-by-year using BLS CPI-U. The 65-year average real return is approximately 6.5 percent
real, consistent with the long-run US historical average (Siegel, 2014). The series is highly
variable, with realized real losses exceeding 30 percent in 1974 and 2008, and real gains
exceeding 25 percent in multiple years. The strong 2024 (+25.0% nominal) and 2025 (+17.9%
nominal) returns are fully incorporated in the Cohort A figure.
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4. Cohort Outcomes
4.1 Headline Results

For each of four cohorts, we computed the Mode B Stable Floor at age 65 in 2025 real dollars
under the central equity-return scenario and compared to two empirical benchmarks. The
median actual benchmark is from the Federal Reserve Survey of Consumer Finances 2022
(age cohort 65-74), adjusted for DB pension wealth.

Table 1. Cohort outcomes, Mode B counterfactual vs. actual outcomes (central scenario,
2025 real dollars)

Coho Born Retire Mode B Stable Median actual + Mean actual + Mode Bvs Mode B vs
rt Floor DB DB median mean

A 1960 2025 $1,053,420 $260,000 $669,230 4.1x 1.6x
B 1970 2035 $1,021,847 $240,000 $649,230 4.3% 1.6x
C 1980 2045 $923,614 $220,000 $629,230 4.2% 1.5%
D 1990 2055 $407,252 $210,000 $619,230 1.9x 0.7x

4.2 The Median-Cohort Gap

The Citizens Standard's Mode B counterfactual produces a Stable Floor at retirement that
exceeds the median American's actual retirement wealth by approximately 1.9 to 4.0 times
across all four cohorts. This finding holds under conservative central-scenario assumptions and
represents the paper's strongest defensible empirical claim.

The size of the median gap is structural rather than incidental. Under Mode B, every citizen
receives K1 at birth and K2 each year automatically; the deposit is locked in a total-market index
until age 65; there is no possibility of early withdrawal, fee drag above 0.05 percent, asset
concentration, or failure to participate. The median actual outcome reflects the combined effect
of undersaving, fees, early withdrawals, panic-selling during downturns, and lapses during
periods of unemployment or financial stress. The framework's apparent advantage over the
median is largely the consequence of eliminating these leakage channels structurally.

4.3 The Mean-Cohort Comparison Is Different

The Mode B counterfactual does not uniformly outperform the mean. Across older cohorts (A, B,
C), Mode B exceeds the mean by approximately 1.4 to 1.6 times. For Cohort D (born 1990,
retiring 2055 under the central scenario), Mode B produces approximately 0.7 times the mean
— the central-scenario Mode B Stable Floor falls below the projected mean retirement account
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balance for the average American. This is consistent with the framework's design as a uniform
floor rather than as a high-end accumulation mechanism.

4.4 The Cohort-D Sensitivity

Cohort D (born 1990, retiring 2055) is the cohort most dependent on projected equity returns,
since 30 of their 65 working years lie in the projection period. Under the three scenarios, Mode
B produces:

Scenario Post-2025 real Stable Floor Annual income vs median VS mean
return (4%)

Pessimistic 3.0% real $268,140 $29,940 1.3x 0.4x

Central 4.5% real $407,252 $35,504 1.9x 0.7x

Historical 6.5% real $726,438 $48,272 3.5% 1.2x

Mode B reliably beats the median for Cohort D under any plausible return assumption. Its
position relative to the mean is genuinely uncertain and depends entirely on whether realized
returns over the next 30 years approximate the long-run historical average or fall closer to
forward-looking forecasts.

4.5 Decomposition: How Much of the Advantage Is Monetary Architecture?

Cohort A's final Stable Floor decomposes as follows in real (2025) dollars:

Component Amount (2025%$) Share of final balance

K1 deposit at birth (1960) $982 0.09%
K2 deposits cumulative (1960—2025) $41,290 3.9%
Total principal (real $) $42,272 4.0%
Equity compounding gain $1,011,148 96.0%
Final Stable Floor $1,053,420 100%

Approximately 96 percent of Cohort A's final balance is attributable to compound equity returns
on deposited principal; only 4 percent is the principal itself. The framework does not invent the
equity compounding. It guarantees the conditions under which the equity compounding can
occur — universal participation, automatic deposits, locking, fee minimization, no early
withdrawal.
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4.6 Annual Income at Retirement

Annual retirement income under the central scenario, including Social Security (full benefits for
Cohorts A and B; reduced 23 percent per SSA Trustees Report 2025 for Cohorts C and D):

Table 2. Annual retirement income at age 65 (2025 real dollars, central scenario)

Coh Retire SS Median actual Mean actual Mode B income (4%
ort benefit income income rule)

A 2025 $24,953 $35,353 $51,722 $67,090
B 2035 $19,214 $28,814 $45,183 $60,088
C 2045 $19,214 $28,014 $44,383 $56,159
D 2055 $19,214 $27,614 $43,983 $35,504

4.7 Summary of Findings
The empirical historical reconstruction supports four findings:

1. Mode B reliably exceeds median actual retirement outcomes by 1.9 to 4.0 times across four
cohorts spanning 1960 to 2055. For fully retrospective cohorts (A and B), this is an empirical
observation based on realized data. For the most-projected cohort (D), the median advantage
holds across all three return scenarios.

2. Mode B does not uniformly exceed mean actual outcomes. For older cohorts, Mode B
exceeds the mean by approximately 1.4 to 1.6 times. For Cohort D under the central return
scenario, Mode B falls below the mean at 0.7 times. This is consistent with the framework's
design as a uniform floor rather than as a high-end accumulation mechanism.

3. The framework's wealth advantage derives approximately 96 percent from equity
compounding and 4 percent from monetary issuance. The Citizens Standard's contribution is to
guarantee the structural conditions under which compounding can occur.

4. The framework's projected performance for the youngest cohort is sensitive to forward equity-
return assumptions. Under historical-average returns Mode B substantially outperforms the
mean for Cohort D; under forward-looking forecast returns it modestly underperforms; under
pessimistic returns it falls substantially below the mean.
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5. Stress Tests and Non-Survivor Analysis

5.1 US Stress Tests: Sequence-of-Returns Scenarios

We applied two adverse historical equity sequences to each cohort, replacing returns during
peak accumulation years (ages 25 to 45) with historically observed catastrophic sequences.

Great Depression sequence: Damodaran nominal S&P 500 returns 1929-1945 applied to ages
25-41. Includes the 1929 crash, three subsequent down years, partial recovery, and the 1937—
1938 second leg. Cumulative real loss approximately 47 percent over 17 years before recovery.

Stagflation sequence: Returns 1966—-1982 applied to ages 25—-41. Sixteen consecutive years of
flat-to-negative real returns driven by high inflation. Cumulative real loss approximately 48
percent — not a crash but a prolonged grind.

Table 3. Mode B Stable Floor under stress scenarios (2025 real dollars)

Coho Central Depression  Stagflation Vs Vs Depr. vs Stag. vs
rt stress stress Depressi Stagflatio = median median
on n

A $1,053,42 $163,740 $601,820 0.16x 0.57x 0.6x X 2.3x v
0

B $1,021,84 $389,610 $845,930 0.38x% 0.83x 1.6x v 3.5% v
7

C $923,614 $308,870 $803,450 0.33x 0.87x 14x v 3.7x v

D $407,252 $158,020 $462,910 0.39x% 1.14x% 0.8x X 2.2x v
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Figure 1. Mode B Stable Floor under central and stress scenarios
vs. median actual retirement wealth (dashed line)
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Sources: S&P 500 returns Damodaran/NYU Stern (1960-2024) + Bloomberg (2025); CPI-U BLS; GDP BEA/FRED; M2 FRED M2SL; pop. Census.
Depression sequence: Damodaran nominal returns 1929-1945 substituted for ages 25-41. Stagflation sequence: 1966-1982 substituted for ages 25-41.
Post-2025 central scenario: 4.5% real. Median benchmark: SCF 2022 age 65-74 adjusted for DB pension wealth.

Figure 1. Mode B Stable Floor under central and stress scenarios vs. median actual retirement wealth (dashed line).
Depression sequence: Damodaran nominal S&P 500 returns 1929-1945 substituted for ages 25-41. Stagflation
sequence: 1966—1982 substituted for ages 25-41. Post-2025 central scenario: 4.5% real. Median benchmark: SCF
2022 age cohort 65—74 adjusted for DB pension wealth.

The critical finding: under a Depression-magnitude sequence during peak accumulation years,
Cohorts A and D fall below the median actual retirement outcome. Cohort A's Depression-stress
result of $163,740 compares unfavorably to the $260,000 median; Cohort D's $158,020 falls
below the $210,000 median. Cohorts B and C remain above their respective medians even
under Depression stress.

The Stagflation scenario is much more manageable. Mode B retains 57—114 percent of its
central-scenario floor and remains above the median for all four cohorts.

5.2 Non-Survivor Analysis

Goetzmann and Jorion (1997) found the US had by far the highest uninterrupted real equity
return at 4.73 percent annually while the median real appreciation rate for other countries was
only 1.5 percent. We examine four country-cases.

Russia and China: complete confiscation of equity markets under revolutionary transitions
produced total loss for citizens. Mode B produces approximately $0 in effective Stable Floor
wealth under revolutionary confiscation. No financial design can prevent this; the framework's
response is constitutional protection.
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Germany: despite hyperinflation (1921-1923) and World War I, Germany produced
approximately 3.6 percent real equity return over the full twentieth century (DMS dataset). The
Citizens Standard's locked, no-withdrawal architecture would have prevented panic-selling
during the hyperinflation — a meaningful behavioral advantage. Mode B in Germany produces
Stable Floor values approximately 40-50 percent below US central-scenario projections, but
non-zero.

Japan: the Nikkei 225 peaked in December 1989 and did not recover nominally until February
2024 — a 34-year period during which MSCI Japan returned approximately 1.1 percent
annualized including dividends. The worst-case Japanese cohort would have achieved
approximately 2.6 percent real annualized return, producing a Stable Floor approximately 40-50
percent below the US central scenario. The structural elimination of behavioral leakage would
have kept a locked Citizens Standard account ahead of the median actual Japanese saver.

Weak survivors: Belgium, Austria, and Spain produced approximately 1.9 to 2.5 percent real
returns over the twentieth century (DMS). Mode B in these markets produces Stable Floor
values approximately 60—70 percent below US projections but likely near or above country-
specific median actual retirement outcomes.

5.3 Synthesis

The Citizens Standard's advantage over the median actual outcome is a structural property of
the framework — universal participation, locking, low fees, no early withdrawal — not primarily a
property of US equity performance. This structural advantage persists in any equity market that
avoids confiscation, though its absolute magnitude is proportional to long-run returns in the
implementing country. Policymakers evaluating non-US implementation should calibrate
expectations to their country's long-run equity return history.
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6. Discussion

6.1 What the Data Establishes

The framework reliably exceeds median actual retirement outcomes across four cohorts
spanning six decades. For fully retrospective cohorts (A and B), this is an empirical observation.
For cohorts C and D, the median-beating result holds across all three return scenarios. The
framework places every citizen above the median actual retirement outcome — representing
approximately half the population, approximately 168 million Americans at current scale.

The framework's advantage over the median derives almost entirely from structural factors, not
from monetary innovation. The decomposition shows that approximately 96 percent of Cohort
A's final balance is equity compounding; only 4 percent is monetary principal. The Citizens
Standard's contribution is to guarantee the structural conditions under which compounding can
occur — universal participation, automatic deposits, locked investment, fee minimization, no
early withdrawal.

6.2 What the Data Does Not Establish

The analysis does not establish that the Citizens Standard is superior to all alternative
retirement security reforms. The comparator is median and mean actual outcomes under the
current US system. It does not resolve the monetary innovation question — the 4%/96% split
raises a legitimate question about whether any automatic-deposit locked-investment vehicle
would produce similar results. It does not address transition costs or implementation feasibility.

6.3 Relationship to the Architectural Paper's Claims

The architectural paper's claim that Mode B reliably produces retirement wealth substantially in
excess of median American outcomes is confirmed for all four cohorts under all three return
scenarios. The qualification is that Depression-magnitude stress scenarios substantially
diminish this advantage for the most adversely timed cohorts — which the architectural paper's
Section 11.6 already acknowledges. The present analysis confirms and quantifies that
acknowledgment.

The architectural paper's projected Stable Floor values ($1.64 million for Mode B) are forward
projections from 2025 parameters, not retrospective figures. Cohort A's actual retrospective
figure of $1,053,420 reflects the smaller economic base at the time of their initial deposits. Both
figures are correct on their own terms.

6.4 Honest Positioning

The Citizens Standard, evaluated empirically, is best characterized as a structural retirement-
security architecture with a strong median-beating record, meaningful vulnerability to
catastrophic equity sequences, and projected outcomes proportional to equity market
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performance in whatever country implements it. Its principal social contribution is eliminating the
savings-discipline lottery — not improving the absolute returns available to disciplined high-end
savers.
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7. Conclusion

This paper set out to evaluate the Citizens Standard empirically — to ask not whether the
framework is theoretically coherent but whether the outcomes it projects are consistent with
what historical data would have produced. The answer is more nuanced than either its
proponents or its critics might expect.

The framework works as advertised for the population it is designed to serve. Across four
cohorts spanning 1960 to 2055, Mode B produces a Stable Floor at retirement that exceeds the
median American's actual retirement wealth by a factor of 1.9 to 4.0 under central return
assumptions. This finding is empirically grounded for the two oldest cohorts and robust to
pessimistic return scenarios for all four.

The mechanism behind that advantage is structural rather than monetary. Approximately 96
percent of the framework's projected retirement wealth derives from compound equity returns on
automatically deposited, locked, fee-minimized principal. The Citizens Standard does not invent
the compounding; it guarantees the conditions under which compounding can occur for every
citizen regardless of discipline, employment continuity, or financial sophistication.

The framework does not perform uniformly well under all conditions. Under Depression-
magnitude equity sequences during peak accumulation years, the Stable Floor for the most
adversely timed cohorts falls below the historical median actual outcome. Under confiscatory
political transitions, the framework produces zero effective wealth, as any equity-based vehicle
would. In non-US equity markets with long-run returns substantially below the US historical
average, the framework's absolute outcomes are proportionally lower while its structural
advantages are preserved.

None of these findings are fatal. The Depression scenario represents an equity sequence more
severe than anything in the US record since the framework's natural operating period; the
confiscation scenario requires a political collapse that the framework's constitutional architecture
is explicitly designed to prevent; and the non-US performance finding is precisely what a
policymaker needs to calibrate expectations for international implementation.

The Citizens Standard is a serious policy proposal that deserves serious empirical scrutiny. This
paper has attempted to provide it. The data supports a real and defensible contribution: a
structural retirement-security architecture with a strong median-beating record, transparent
limitations, and a mechanism whose effectiveness derives from eliminating the behavioral and
institutional failures that currently determine whether a citizen retires with adequate wealth or
not. That is the claim the framework can honestly make, and it is enough.
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Data vintage note: All S&P 500 nominal total returns 1960-2024 are from Damodaran (NYU
Stern), January 2026 release. The 2025 return (+17.9% including dividends) is from Bloomberg
as reported by RBC Wealth Management, January 2026. CPI-U figures use the December-to-
December convention from BLS (2024: 2.9%, 2025: 2.7%). Nominal GDP is from BEA/FRED
GDPA series (2025: $30,762B). M2 is from FRED M2SL annual averages. Population is from
Census Bureau mid-year estimates. Post-2025 projected years use 4.0% nominal GDP growth,
4.5% M2 growth, 0.4% population growth, and 2.5% CPI (CBO Long-Term Budget Outlook
2025 baseline). Methodology: nominal deposits deflated to 2025 purchasing power using the
Dec-Dec CPI chain, then compounded throughout at real returns (nominal return divided by 1
plus CPI rate). This approach ensures all Stable Floor balances are expressed in consistent
December 2025 purchasing-power terms.

Page 17 of 17



	Abstract
	1. Introduction
	1.1 Positioning Relative to the Architectural Paper

	2. Methodology
	2.1 Scope and Design
	2.2 Data Sources
	2.3 K1 and K2 Calibration
	2.4 Equity Return Scenarios
	2.5 Pre-Committed Reporting Standards

	3. Historical Reconstruction
	3.1 Dataset Construction
	3.2 K1 and K2 Calibration in Historical Context
	3.3 The Equity Return Series

	4. Cohort Outcomes
	4.1 Headline Results
	4.2 The Median-Cohort Gap
	4.3 The Mean-Cohort Comparison Is Different
	4.4 The Cohort-D Sensitivity
	4.5 Decomposition: How Much of the Advantage Is Monetary Architecture?
	4.6 Annual Income at Retirement
	4.7 Summary of Findings

	5. Stress Tests and Non-Survivor Analysis
	5.1 US Stress Tests: Sequence-of-Returns Scenarios
	5.2 Non-Survivor Analysis
	5.3 Synthesis

	6. Discussion
	6.1 What the Data Establishes
	6.2 What the Data Does Not Establish
	6.3 Relationship to the Architectural Paper's Claims
	6.4 Honest Positioning

	7. Conclusion
	References

