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Exam EA-2F Solutions

Solutions to EA-2(F) Examination

Question 1
The minimum required contribution is equal to the sum of the target normal cost and the amortization of
the funding shortfall bases.
Smith has 4 years of service as of 1/1/2021, and so is non-vested under the 5 year cliff vesting schedule.
No termination benefit would be paid if Smith should terminate in 2021, so only the non-termination
benefit needs to be used for purposes of the target normal cost and funding target. Smith has an 80%
probability of not terminating in 2021.
The target normal cost is equal to the present value of the current year accrual ($100 of monthly
retirement benefit). At age 45 on 1/1/2021, Smith is exactly 20 years from retirement in this question
(making the normal retirement date of 1/1/2041 the beginning of the 21 st year from the valuation date),
so the segment 3 interest rate of 5% is used to discount all benefits. The commutation functions used are
found in the tables of supplementary factors provided with the examination, for a male participant using
5% interest. Note that it is assumed that there are no pre-retirement decrements, the normal form of
benefit is a life annuity and normal retirement age is 65, per the general conditions of the exam.
Target normal cost1/1/2021 = 80% × $100 × 12 ×

(12 )
N 65
477,826
÷ 1.0520 = $960 ×
× 0.376889 = $4,436
D65
38,972

The funding target is equal to the present value of the 1/1/2021 accrued benefit. Smith has 4 years of
past service, so the accrued benefit is $400 ($100 × 4 years). As with the target normal cost, only 80% of
the accrued benefit is considered to account for the 20% probability of 2021 termination of employment.
(12 )
N 65
477,826
÷ 1.0520 = $3,840 ×
× 0.376889 = $17,744
Funding target1/1/2021 = 80% × $400 × 12 ×
D65
38,972

The funding shortfall is the excess of the funding target over the actuarial value of assets (reduced by the
prefunding balance).
Funding shortfall1/1/2021 = $17,744 – $15,000 = $2,744
The 2021 shortfall base is amortized over 7 years. The factor can be found in the table of selected
amortization factors (for the segment rates 3%, 4%, 5%), provided with the exam.
Amortization of 2021 funding shortfall = $2,744/6.3293 = $434
$X = $4,436 + $434 = $4,870
Answer is B.
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Question 2
The quarterly contribution requirement applies under IRC section 430(j)(3)(A) when the funding target
attainment percentage (FTAP) in the prior year is less than 100% (meaning the plan had a funding
shortfall in the prior year). The funding shortfall is equal to the funding target, reduced by the difference
between the actuarial value of assets and the funding balances (prefunding balance, in this question).
The FTAP as of 1/1/2019 was 100%, so there was no quarterly contribution required for 2020. In
addition the funding shortfall for 2019 would have been equal to $0, so any amortization bases at that
time would have been fully amortized (IRC section 430(c)(6)).
1/1/2020 funding shortfall = $1,000,000 – ($900,000 – $50,000) = $150,000
Quarterly contributions are required for 2021 because there is a funding shortfall for 2020.
The amount of the quarterly contribution under IRC section 430(j)(3)(D) is equal to 25% of the smaller
of 90% of the minimum required contribution for the current year or 100% of the minimum required
contribution for the preceding year.
The minimum required contribution is equal to the sum of the target normal cost and the amortization of
the funding shortfall bases. Note that the shortfall amortization bases are amortized over a period of 7
years, using the segment rates in effect as of the date the base is first amortized.
1/1/2020 minimum required contribution = $150,000 + ($150,000/6.2434) = $174,025
1/1/2021 funding shortfall = $1,201,750 – ($1,275,000 – $35,000) = ($38,250)
All shortfall amortization bases are fully amortized as of 1/1/2021 because the funding shortfall is $0
(actually less than $0) as of that date. The target normal cost for 2021 is reduced by the excess of the
actuarial value of assets (reduced by the prefunding balance) over the funding target.
1/1/2021 minimum required contribution = $200,000 – $38,250 = $161,750
90% of the 1/1/2021 minimum required contribution = 90% × $161,750 = $145,575
The quarterly contribution due for each quarter of 2021 is equal to 25% of $145,575 (because 90% of
the 2021 minimum required contribution is less than the 2020 minimum):
$X = 25% × $145,575 = $36,394
Answer is B.

Copyright © ASM

2

Exam EA-2F Solutions

Question 3
IRC section 430(j)(4)(E)(ii) defines the base amount as 3 times the adjusted disbursements made over
the 12 month period ending on a given plan quarter. Adjusted disbursements as defined in IRC section
430(j)(4)(E)(iv) includes annuities purchased, multiplied by the plan’s FTAP.
This statement is false for two reasons. First, the reduction for annuities purchased includes all annuities
purchased during the past 12 months, not just during the given plan quarter. Second, the amount of those
annuities is multiplied by the plan’s FTAP.
Answer is B.

Question 4
The minimum required contribution under the Entry Age Normal cost method is equal to the normal cost
plus the amortization charges of the various bases less the amortization credits of the various bases. This
is brought forward using the valuation interest rate to the end of the year. The normal cost and accrued
liability are determined on a tabular basis by participant, so that when a plan is amended to increase
benefits, the normal cost and accrued liability are increased by the same percentage as benefits increase.
In this question, all participants are active, so it is clear that the amendment applies to everyone.
The benefit multiplier has increased by 10%, from $50 to $55. As a result, the normal cost and accrued
liability increase by 10%.
Valuation results as of 1/1/2021 (after reflecting amendment):
Normal cost = $40,000 × 1.1 = $44,000
Accrued liability = $425,000 × 1.1 = $467,500
A new amortization base is created and amortized over a period of 15 years (using the 6% valuation
interest rate) due to the plan amendment, equal to the amount of the increase in the accrued liability
(IRC section 431(b)(2)(B)(ii)).
New amortization base = $467,500 – $425,000 = $42,500
Amortization charge = $42,500/ a15| = $4,128
Minimum required contribution as of 12/31/2021 = ($44,000 + $5,000 + $4,128) × 1.06 = $56,316
The smallest amount that satisfies the minimum funding standard is equal to the minimum required
contribution reduced by the credit balance.
$X = $56,316 – ($26,475 × 1.06) = $28,252
Answer is E.
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Question 5
The minimum funding due date for all plans (single and multi-employer) is 8½ months after the end of
the plan year (IRC section 431(c)(8)). Contributions must be made by that date in order to avoid an
excise tax due to an accumulated funding deficiency.
For the 2021 plan year, the minimum funding due date is September 15, 2022. A contribution made on
October 15, 2022 would not be sufficient to avoid an excise tax for failure to satisfy the minimum
funding standard for 2021. The statement is false.
Answer is B.

Question 6
The 2020 contribution must be discounted using the 2020 plan effective rate of 6% from the date of
contribution to 1/1/2020 in order to find the value as of the valuation date.
Discounted value of 2020 contribution = $15,000/1.06 6/12 = $14,569
There is an excess contribution because the discounted value of the 2020 contribution exceeds the
minimum required contribution.
2019 excess contribution = $14,569 – $9,000 = $5,569
The general conditions of the exam state that the excess contribution is used as an addition to the
prefunding balance.
In addition, the plan sponsor initially elected to use $11,000 of the funding balances to help pay for the
minimum required contribution for 2020. On 12/15/2020 this election was reduced to the minimum
required contribution of $9,000 (the election to revoke the use of part of the previously elected funding
balance is allowed as it occurred no later than the end of the plan year). The $9,000 must come first from
the funding standard carryover balance, with the remaining $4,000 coming from the prefunding balance.
Note that the actual plan contribution already resulted in an excess contribution, so this additional
$9,000 is also now deemed to be an additional excess contribution to be added to the prefunding balance
as of 1/1/2021.
Generally, excess contributions are increased with interest using the plan effective rate, and added to the
prefunding balance on the first day of the following year (IRC section 430(f)(6)(B)). That is true for the
$5,569 excess contribution. However, the additional $9,000 excess contribution that arose from the
election to use the funding balances is increased with interest using the actual asset rate of return for
2020. In addition, the remaining 1/1/2020 prefunding balance of $12,500 ($16,500 – $4,000) is
increased with interest using the 2020 actual asset rate of return (see IRC section 430(f)(8)).
1/1/2021 prefunding balance = ($12,500 × 0.95) + ($5,569 × 1.06) + ($9,000 × 0.95) = $26,328
Answer is D.
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Question 7
The minimum required contribution is equal to the target normal cost plus the amortization of the
shortfall bases plus the amortization of any waived funding deficiencies.
The target normal cost is equal to the present value of benefits expected to accrue during the plan year,
plus administrative expenses expected to be paid by the plan, less the present value of mandatory
employee contributions expected to be paid during the year (IRC section 430(b)(1)). Note that in this
question, the given administrative expenses are expected to be paid by the plan sponsor, so they are not
included in the target normal cost.
Target normal cost1/1/2021 = $1,000 – $150 = $850
The funding shortfall is the excess of the funding target over the actuarial value of assets (reduced by the
funding balances).
Funding shortfall1/1/2021 = $12,000 – $10,000 = $2,000
The 2021 shortfall base is equal to the funding shortfall less the sum of the outstanding balances of the
prior shortfall bases and waived deficiency bases. There are no amortization charges for bases
established before 2021, so there are no outstanding balances of prior bases. The 2021 funding shortfall
is amortized over a period of 7 years. The factor can be found in the table of selected amortization
factors (for the segment rates 5%, 6%, 7%), provided with the exam.
Amortization of 2021 funding shortfall = $2,000/5.9982 = $333
2021 minimum required contribution = $850 + $333 = $1,183
Answer is A.

Question 8
Actuarial assumptions must reflect past experience of the plan, as well as expected future experience. In
this plan, the past experience indicates that the average elected retirement age is age 61, and it is
expected that this will continue in the future. There is a fully subsidized retirement benefit payable at
that age, making the early retirement benefit more valuable than the normal retirement benefit. It would
not be reasonable to continue to use age 65 as the assumed retirement age. The statement is false.
Answer is B.
Note: See the section dealing with retirement rates in chapter 5 of the study note “Assessment and
Selection of Actuarial Assumptions.”
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Question 9
IRC sections 430(i)(4) and 430(i)(6) provide that a plan is considered to be at-risk if:
(1) The funding target attainment percentage (determined without using the additional at-risk funding
assumptions) for the prior year is less than 80%,
(2) The funding target attainment percentage (determined using the additional at-risk funding
assumptions) for the prior year is less than 70%, and
(3) The plan had more than 500 participants on at least one day of the prior year.
Prior to 2020, the funding target attainment percentage (FTAP) was always greater than 100%, so the
plan was not at-risk in 2020 (or any prior year).
The 2020 FTAP (the FTAP is determined without regard to the at-risk assumptions) is 67%. This is less
than the 80% threshold of condition (1), above. In addition, the FTAP for 2020 calculated using the atrisk assumptions, while not provided, must be less than or equal to 67% as the use of the at-risk
assumptions can only serve to increase (or not change) the funding target, which is in the denominator of
the FTAP ratio. As the denominator can only get larger, the ratio can only get smaller.
With the plan always having more than 500 participants, it is at-risk for 2021.
IRC section 430(i)(1)(C) requires a load on the at-risk funding target and target normal cost if the plan
has been at-risk in at least two of the past 4 years. Since the plan is at-risk for the first time in 2021,
there is no load.
IRC section 430(i)(5) provides for a transition to the at-risk year when a plan was not at-risk in the
immediately prior year. The plan was not at-risk in 2020, so for 2021, the funding target and target
normal cost are equal to 20% of the at-risk amounts plus 80% of the not at-risk amounts.
1/1/2021 target normal cost = (20% × $1,200,000) + (80% × $1,000,000) = $1,040,000
1/1/2021 funding target = (20% × $14,000,000) + (80% × $12,000,000) = $12,400,000
The funding shortfall is the excess of the funding target over the actuarial value of assets (reduced by the
funding balances).
1/1/2021 funding shortfall = $12,400,000 – ($8,250,000 – $120,000) = $4,270,000
The 2021 shortfall base is equal to the funding shortfall less the outstanding balance of the prior shortfall
base. There were no shortfall bases prior to 2020 because the FTAP prior to 2020 was always greater
than 100%. The 2021 shortfall base is amortized over 7 years.
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The outstanding balance of the 2020 shortfall amortization base as of 1/1/2021 can be determined using
the 6-year amortization factor for 2021 (there are 6 years left to pay off the 2020 shortfall base).
Outstanding balance of 2020 shortfall base = $90,000 × 5.2932 = $476,388
2021 shortfall amortization base = $4,270,000 – $476,388 = $3,793,612
Amortization of 2021 shortfall base = $3,793,612/5.9982 = $632,458
The minimum required contribution is equal to the target normal cost plus the amortization of the
shortfall bases.
1/1/2021 minimum required contribution = $1,040,000 + ($632,458 + $90,000) = $1,762,458
The smallest amount that satisfies the minimum funding standard is equal to the minimum required
contribution, reduced by the funding balances to the extent that they can be elected to be used by the
plan sponsor. IRC section 430(f)(3)(C) does not allow a plan sponsor to elect to use funding balances to
pay for the minimum required contribution when the ratio of the actuarial value of assets (reduced by the
prefunding balance) to the not at-risk funding target is less than 80% for the current plan year. For 2021:
($8,250,000 – $120,000)/$12,000,000 = 67.75%
The prefunding balance cannot be used in 2021 to offset the minimum required contribution.
$X = $1,762,458
Answer is B.
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Question 10
Under the projected unit credit cost method, the accrued liability is equal to the present value of the
beginning of the year accrued benefit (using projected salary).
Smith is age 55 as of 1/1/2020, and the assumed retirement age is 65 (general conditions of the exam).
The final 3-year average compensation, projected with the 3.5% per year assumed salary increases, is:
$220,000 ×

1.0358  1.035 9  1.03510
$289,698  $299,837  $310,332
=
3
3

The salary for each year cannot exceed the IRC section 401(a)(17) salary limit for 2020 of $285,000.
(Note that the salary limit cannot be projected to the year the salary is expected to be paid.) Each of the
three projected salaries must be limited to $285,000 (you cannot project future compensation limits),
making the final 3-year average equal to $285,000.
Smith has 12 years of service as of 1/1/2020.
1/1/2020 “projected” accrued benefit = 3% × $285,000 × 12 years of service = $102,600
For purposes of determining the accrued liability, the commutation functions used are found in the tables
of supplementary factors provided with the examination, for a male participant using 6% interest. Note
that the normal form of benefit is assumed to be a life annuity, per the exam general conditions. The
general conditions also provide that unless otherwise stated, there are no assumed pre-retirement
decrements.
1/1/2020 accrued liability = $102,600 ×

(12 )
N 65
237,129
÷ 1.0610 = $102,600 ×
× 0.558395 = $645,512
D65
21,046

Answer is B.

Question 11
Treasury regulation 1.430(d)-1(f)(2) states that for a plan with fewer than 100 participants and
beneficiaries not in pay status (that is, active and terminated vested participants, in this question), an
assumption of no pre-retirement mortality can be used if reasonable. In this question there are a total of
56 participants not in pay status, so the use of a pre-retirement mortality assumption is not required. The
statement is false.
Answer is B.
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Question 12
The minimum required contribution under the Entry Age Normal cost method is equal to the normal cost
plus the amortization charges of the various bases less the amortization credits of the various bases. All
of the amortization bases in effect for the 2020 plan year have been provided, specifically the
outstanding balance as of 1/1/2020 and the number of years remaining to amortize each base. For
multiemployer plans, the amortization charge or credit does not change from year to year unless the
assumed pre-retirement interest rate has changed, which it has not in this question. The amortization
charges/credits for each of the bases that existed on 1/1/2020 are:
Amortization of combined charge base =

$1,200,000
= $156,738
a10|.065

Amortization of experience gain =

($550,000)
= ($63,298)
a12|.065

Amortization of experience loss =

$420,000
= $43,751
a14|.065

The experience loss for 2020 is amortized over a period of 15 years as of 1/1/2021.
1/1/2021 amortization of 2020 experience loss =

$275,000
= $27,462
a15|.065

Finally, the increase in the accrued liability due to the plan amendment is generally amortized over a
period of 15 years. However, under the rules of IRC section 431(b)(7)(G), when a plan amendment
increases benefits payable not as a life annuity but over a period not to exceed 14 years, then the
amortization period is equal to the period of time over which the benefits are paid. In this case the
benefits are all payable to retirees as a one-time payment in 2021, so the amortization period would be 1
year rather than the usual 15 years. Therefore, the entire $110,000 liability increase would also be equal
to the amortization charge associated with the increase.
In order to determine the smallest amount that satisfies the minimum funding standard, the credit
balance must be subtracted from the normal cost plus amortization charges less amortization credits.
This is determined as of the last day of the year, so all items must be given interest using the valuation
interest rate (6.5% in this question).
$X = ($325,000 + $156,738 – $63,298 + $43,751 + $27,462 + $110,000 – $42,000) × 1.065= $593,900
Answer is C.
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Question 13
The target normal cost is equal to the present value of the increase in the 2021 accrued benefit. Smith is
age 40 on 1/1/2021, with 10 years of service.
Using the original 2020 compensation:
60,000  60,000  60,000
× 10 years of service = $6,000
3
60,000  60,000  60,000
× 11 years of service = $6,600
12/31/2021 accrued benefit = 1% ×
3
2021 increase = $6,600 – $6,000 = $600

1/1/2021 accrued benefit = 1% ×

Using the corrected 2020 compensation:
60,000  60,000  70,000
× 10 years of service = $6,333.33
3
60,000  70,000  70,000
12/31/2021 accrued benefit = 1% ×
× 11 years of service = $7,333.33
3
2021 increase = $7,333.33 – $6,333.33 = $1,000

1/1/2021 accrued benefit = 1% ×

The change in the accrued benefit to be used for the 2021 target normal cost is $400 ($1,000 – $600).
Smith is more than 20 years from retirement in this question, so the segment 3 interest rate of 5% is used
to discount all benefits. The commutation functions used are found in the tables of supplementary
factors provided with the examination, for a male participant using 5% interest. Note that no preretirement decrements is assumed based upon the general conditions of the exam. In addition, the
normal form of benefit is assumed to be a life annuity, per the general conditions.
The change in the 1/1/2021 target normal cost is:
$X = $400 ×

(12 )
N 65
477,826
÷ 1.0525 = $400 ×
× 0.295303 = $1,448
D65
38,972

Answer is C.
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