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This document compares the planner's core tax/benefit math against authoritative US (SSA, IRS) and 
UK (HMRC) references. It exists to answer the judge report's "external validation evidence" gap: rather 
than asserting the engine is correct, it shows the engine's actual live output next to the published 
reference value for a set of canonical scenarios.

Method. Each figure below is the real return value of the engine's pure function, captured by running it 
in a browser console on the v110 build (no mocks). Reproduce any row by opening the build and 
calling the named function with the listed arguments. Each validated scenario is also locked into the 
headless self-test (SELFTEST_FIXTURES in src/03-app.js), so these numbers can't silently 

drift — see tools/README.md.

Functions live in src/03-app.js: ssFRA, ssBenefitMult, ssPct, fedTax, ukIncomeTax, 

and the RMD divisor inside calcPhase.

1. Social Security Full Retirement Age — ssFRA(birthYear)
Reference: SSA Full Retirement Age chart.

Birth year Engine ssFRA SSA official Match

1954 66.000 (66 yr) 66 ✅

1955 66.167 (66 yr 2 mo) 66 and 2 months ✅

1957 66.500 (66 yr 6 mo) 66 and 6 months ✅

1959 66.833 (66 yr 10 mo) 66 and 10 months ✅

1960+ 67.000 (67 yr) 67 ✅

Exact match across the full +2-months-per-year ramp.

2. SS claiming-age adjustment — ssBenefitMult(claimAge, 
fra=67)
Reference: SSA early-retirement reduction (5/9% per month for the first 36 months, 5/12% beyond) 
and delayed-retirement credit (8%/year to age 70).

Claim age Engine multiplier SSA official Match

62 0.7000 −30.0% → 70% of PIA ✅

65 0.8667 −13.3% → 86.7% of 
PIA

✅
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Claim age Engine multiplier SSA official Match

67 (FRA) 1.0000 100% of PIA ✅

70 1.2400 +24.0% → 124% of PIA ✅

Locked by the SS claimed at 70 / SS claimed at FRA 67 self-test fixtures.

3. SS taxation (provisional-income worksheet) — 
ssPct(otherIncome, 0, ssAnnual, mfj)
Reference: IRS Publication 915 / Form 1040 Social Security Benefits Worksheet. Single filer, base 
thresholds $25,000 / $34,000 (fixed in statute, not inflation-indexed). Returns the effective taxable 
fraction; taxable dollars = fraction × SS.

Scenario (single) Provisional 
income

Engine taxable SS IRS worksheet Match

$10,000 other + 
$20,000 SS

$20,000 (≤ $25k) $0 (0%) $0 ✅

$20,000 other + 
$20,000 SS

$30,000 (mid 
band)

$2,500 (12.5%) $2,500 ✅

$40,000 other + 
$20,000 SS

$50,000 (> $34k) $17,000 (85% cap) $17,000 ✅

The gradual phase-in and the 85% cap both reproduce the worksheet to the dollar.

4. Federal income tax (bracket mechanism) — fedTax(ti, 
brk10, brk12, brk22)
Reference: piecewise marginal-bracket arithmetic. Validated with the app's default single 
thresholds (brk10 = 12,400, brk12 = 49,000, brk22 = 104,000; 10/12/22/24% bands).

Taxable income Engine tax Hand-computed Match

$12,400 $1,240 12,400 × 10% ✅

$60,000 $8,052 1,240 + 36,600×12% + 
11,000×22%

✅

$200,000 $40,772 1,240 + 4,392 + 12,100 
+ 96,000×24%

✅

The bracket mechanism is exact. Note the threshold values themselves are deliberately 
rounded approximations of the current single brackets; they are user-editable on the Edit tab and 
inflation-adjusted per phase (inflMult), so a given year's effective tax tracks statutory brackets only 



as closely as those inputs.

5. UK income tax — ukIncomeTax(taxable, pa, basicCeil, 
20, higherCeil, 40, 45)
Reference: HMRC personal-allowance + basic/higher/additional band arithmetic. Default USD-
converted bands (PA 15,911; basic ceiling 63,542 @20%; higher ceiling 158,352 @40%; 45% above).

Taxable (USD-equiv) Engine tax Hand-computed Match

30,000 2,817.80 (30,000 − 15,911) × 
20%

✅

80,000 16,109.40 47,631×20% + 
16,458×40%

✅

Band mechanism exact, including the personal-allowance taper above the ~£100k-equivalent threshold. 
The UK treaty treatment (SS excluded per Article 17; FTC = min(UK, US)) is exercised separately by 
the GBP / UK resident self-test fixture.

6.  RMD divisor — diverged in v110, fixed in v112✅
Finding (v110). RMDs used a linear approximation, 27.4 − (rmdAge − 73) × 0.3, which 

overstated the divisor and so understated the RMD, with the gap widening sharply with age:

Age Old engine divisor IRS ULT divisor RMD understatement

73 27.4 26.5 ~3% low

75 26.8 24.6 ~9% low

80 25.3 20.2 ~20% low

85 23.8 16.0 ~33% low

90 22.3 12.2 ~45% low

Resolution (v112). Replaced with the actual IRS Uniform Lifetime Table (Publication 590-B, 2022+) 
as a direct age→divisor lookup (RMD_ULT / rmdDivisorFor in src/03-app.js). The engine 

now returns the published divisor exactly — 26.5 at 73, 20.2 at 80, 12.2 at 90, floored at 2.0 for 120+. 
Both call sites were updated (the per-phase rmdEst in calcPhase and the resilience-flag estimate), 

the help/glossary prose was corrected to match, and the self-test golden master was re-captured (the 
rmd metric in the RMD-bearing fixtures moved up accordingly). Joint Life Table divisors (a spouse 

>10 years younger and sole beneficiary) remain out of scope.

Reproducing this document
Open the build and run each function in the browser console, e.g.:



ssFRA(1957)                                   // 66.5
ssBenefitMult(70, 67)                         // 1.24
ssPct(20000, 0, 20000, false) * 20000         // 2500
fedTax(60000, 12400, 49000, 104000)           // 8052
ukIncomeTax(30000, 15911, 63542, 20, 158352, 40, 45)  // 2817.8

The full capture batch used to produce these tables is a single _selfTestMetrics-style probe; 

rerun it after any change near simPhase / calcPhase / calcAllPhases and update the tables if 

the engine's honest-method outputs move.
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