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Solutions to EA-2(F) Examination 

Fall, 2016 
  

 

 

Question 1 
 

IRC section 430(h)(5) requires IRS approval for changes in non-prescribed actuarial 

assumptions when all of 3 conditions are met. 

 

1. The plan is covered by the PBGC. This condition is satisfied due to the exam general 

conditions. 

2. The unfunded vested benefits as of the end of the prior year exceed $50,000,000. 

This condition is satisfied because the unfunded vested benefits as of 12/31/2016 

equal $100,000,000. 

3. There is a decrease in the funding shortfall due to a change in assumptions of more 

than $50,000,000, or there is a decrease in the funding shortfall due to a change in 

assumptions of more than $5,000,000 and that is at least 5% of the funding target 

before reflecting the assumption change. 5% of the pre-change funding target is 

$50,000,000 (5% of $1,000,000,000). This condition is not satisfied because the 

decrease in the funding target is only $40,000,000. (Note that there is not enough 

information to know the change in the funding shortfall.) 

 

No IRS approval is required for the change in the non-prescribed assumptions since 

condition 3 is not satisfied. The statement is false. 

 

Answer is B. 

 

 

 

 

 

Question 2 

 

A plan can only be in endangered status if it is not in critical status (IRC section 

432(b)(1)). A plan is in critical status if it is expected to have a funding deficiency 

(ignoring any extension of amortization periods) in any of the next 3 years (IRC section 

432(b)(2)(B)(ii)). The plan is expected to have a funding deficiency in 2019, which is 

within 3 years of the 2017 valuation year. The plan is in critical status for 2017, and 

therefore cannot be considered as in endangered status. The statement is false. 

 

Answer is B. 
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Question 3     

 

Treasury regulation 1.430(d)-1(c)(1)(ii) provides rules for determining the funding target 

and target normal cost when dealing with benefits that are not earned based on service or 

an accrual rate, such as a flat benefit. In this question, the supplemental benefit of $4,800 

is a flat benefit that is not accrued or earned based upon years of service. The regulation 

provides that for purposes of the funding target, it is pro-rated based upon years of 

service from hire to expected retirement age, and for purposes of the target normal cost, it 

is pro-rated with one year of that same service. 

 

Smith was hired at age 35, and will have 25 years of service at the expected retirement 

age of 60. Smith has 15 years of service as of the 1/1/2017 valuation date. 

 

$X = $4,800 × 15/25 = $2,880 

$Y = $4,800 × 1/25 = $192 

 

$X + $Y = $2,880 + $192 = $3,072 

 

Answer is C. 

 

 

 

 

 

 

 

Question 4 

 

The minimum required contribution is equal to the target normal cost plus the 

amortization of the shortfall amortization bases. 

 

The funding shortfall for 2016 is equal to the excess, if any, of the funding target over the 

actuarial value of the assets (reduced by the prefunding balance). 

   

The funding shortfall as of 1/1/2016 is: 

 

$2,300,000 – ($2,000,000 - $4,000) = $304,000 

 

The amortization installment (using a 7-year amortization) with regard to the 2016 

shortfall amortization base is: 

 

$304,000/5.9982 = $50,682 
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The smallest amount that satisfies the minimum funding standard is equal to the 

minimum required contribution reduced by the funding balances. The minimum required 

contribution for 2016 clearly exceeds the $4,000 prefunding balance, so the prefunding 

balance is used up in 2016 – there is no prefunding balance as of 1/1/2017. (Note that the 

general conditions of the exam indicate that the employer elects to use the funding 

balances to reduce the minimum required contribution.) 

 

The funding shortfall as of 1/1/2017 is: 

 

$2,400,000 – $2,150,000 = $250,000 

 

The new 2017 shortfall base is equal to the funding shortfall, less the outstanding balance 

of the prior shortfall amortization bases.  The outstanding balance of the 2016 base is 

determined by multiplying the 2016 amortization installment by a present value factor 

using the current (2017) segment rates (note that in this question, the segment rates are 

the same for 2016 and 2017).  For the 2016 base, there are 6 years remaining. 

   

1/1/2017 outstanding balance of 2016 base = $50,682 × 5.2932 = $268,270 

 

2017 shortfall amortization base = $250,000 – $268,270 = ($18,270) 

 

2016 shortfall installment for new base = ($18,270)/5.9982 = ($3,046) 

 

Note that the 6-year amortization factor of 5.2932 and the 7-year amortization factor of 

5.9982 were provided in a table with the exam when the segment rates are (5%, 6%, 7%). 

 

1/1/2017 minimum required contribution = $90,000 + $50,682 – $3,046 = $137,636 

 

This is also the smallest amount that satisfies the minimum funding standard since 

there is no prefunding balance. 

 

Answer is D. 
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Question 5 

 

The minimum required contribution is generally equal to the target normal cost plus 

the amortization of the shortfall amortization bases. However, when the actuarial value of 

the assets, reduced by the funding balances, is greater than or equal to the funding target, 

then the shortfall amortization bases are deemed to be fully amortized and the minimum 

required contribution is equal to the target normal cost, reduced by the excess of the 

actuarial value of assets (reduced by the funding balances) over the funding target, but 

not less than zero. See IRC sections 430(a)(2) and 430(c)(6). 

 

The funding balance as of the first day of a plan year is equal to the unused funding 

balance as of the first day of the prior year, increased using the actual asset rate of return 

for the prior year. See IRC section 430(f)(8). 

 

Using an 8% rate of return for 2016, the prefunding balance as of 1/1/2017 is: 

 

 PB1/1/2017@8% = $100,000 × 1.08 = $108,000 

 

Using a 16% rate of return for 2016, the prefunding balance as of 1/1/2017 is: 

 

 PB1/1/2017@8% = $100,000 × 1.16 = $116,000 

 

The actuarial value of assets must be developed as of 1/1/2017 using the actual rate of 

return for 2016 and the actual transactions in the plan. Other than the 1/1/2016 beginning 

value of the assets, the only transactions for 2016 were the four contributions made for 

the year. 

 

AVA1/1/2017@8% = ($2,500,000 × 1.08) + ($250,000 × 1.08) + ($250,000 × 1.089/12) 

 + ($250,000 × 1.086/12) + ($250,000 × 1.083/12) 

 = $3,749,519 

 

AVA1/1/2017@16% = ($2,500,000 × 1.16) + ($250,000 × 1.16) + ($250,000 × 1.169/12) 

 + ($250,000 × 1.166/12) + ($250,000 × 1.163/12) 

 = $3,998,145 

 

Using 8%, AVA – PB = $3,749,519 – $108,000 = $3,641,519 

Using 16%, AVA – PB = $3,998,145 – $116,000 = $3,882,145 

 

$X = $350,000 – ($3,641,519 - $3,500,000) = $208,481 

$Y = $350,000 – ($3,882,145 - $3,500,000) = $0 

 

$X – $Y = $208,481 

  

Answer is D. 
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Question 6 

 

The minimum required contribution under the unit credit cost method is equal to the 

normal cost plus the amortization charges less the amortization credits. This is brought 

forward using the valuation interest rate to the end of the year. 

  

Minimum required contribution12/31/2017 = (450,000 + 200,000 – 50,000) × 1.07 = 642,000 

 

The ERISA full funding limitation is equal to the accrued liability plus normal cost, 

rolled forward with valuation interest to the end of the year, less the smaller of the 

actuarial or market value of the assets (reduced by the credit balance), rolled forward 

with valuation interest to the end of the year. 

   

ERISA full funding limit12/31/2017  

= [(3,700,000 + 450,000) – (3,780,000 – 110,000)]  1.07 = 513,600 

  

The overall full funding limitation is equal to the greater of the ERISA or the RPA’94 full 

funding limitation.  The RPA’94 full funding limitation is equal to 90% of the current 

liability (including the expected increase in liability due to the current year accruals, also 

referred to as the current liability normal cost), rolled forward with current liability 

interest to the end of the year, less the actuarial value of the assets (unreduced by the 

credit balance), rolled forward with valuation interest to the end of the year. 

  

RPA’94 full funding limit12/31/2017   

= [90%  (4,300,000 + 550,000) × 1.05] – (3,900,000  1.07) = 410,250 

 

The overall full funding limit is equal to the ERISA full funding limit of 513,600. The 

minimum required contribution is limited to the full funding limit. 

 

The smallest amount that satisfies the minimum funding standard is equal to the 

minimum required contribution (as limited by the full funding limitation), less the credit 

balance. The minimum required contribution has already been interest adjusted with 

interest to the end of the year, but the credit balance must also be adjusted (using the 

valuation interest rate). 

 

$X = 513,600 – (110,000 × 1.07) = 395,900 

 

Answer is C. 



 6 

Question 7 
 

The frozen initial liability (FIL) cost method consists of a normal cost and various 

amortization charges and credits.  This question concerns the normal cost and not the 

amortization bases. 

 

The normal cost under the frozen initial liability cost method is equal to: 

  

annuityTemporary 

liability  Unfunded- assets of  valueActuarial - benefits future of luePresent va
 

 

Note that the actuarial value of assets is not reduced by the credit balance for purposes of 

the normal cost calculation under the FIL cost method (although there is no credit balance 

in this question). 

 

When the plan benefits are based upon compensation, the temporary annuity is equal to 

the ratio of the present value of future compensation to current compensation (general 

conditions of the exam). 

 

The unfunded liability can be developed from the prior year unfunded liability, prior year 

normal cost, and prior year contribution(s). The current 1/1/2017 unfunded liability (UL) 

is equal to: 

 

 [(UL1/1/2016 + NC1/1/2016) × (1+i)] 

– 2016 contributions (adjusted with interest to 12/31/2016) 

= [(2,500,000 + 185,000) × 1.07] – (200,000 × 1.07) 

– (100,000 × 1.079/12) – (100,000 × 1.073/12) = 2,452,039 

 

Normal cost1/1/2017 = 
000,850,5/000,000,50

)039,452,2000,000,8000,000,12 
 = 181,111 

 

Answer is B. 
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Question 8 

 

IRC section 430(i)(5)(B) provides for a transition percentage that is phased in over the 

first 5 consecutive years that a plan is in at-risk status. The transition percentage is 20% 

for the first year, 40% for the second year, 60% for the third year, 80% for the fourth 

year, and 100% for the fifth year. Every time a plan moves from being not at-risk to 

being at-risk, a new 5-year period begins. 

 

This plan was not at-risk in 2014, and has been at-risk for the 3 consecutive years 

beginning in 2015. For 2017, the transition percentage is 60%, not 80%. The statement is 

false. 

 

Answer is B. 

 

 

 

 

Question 9 
 

The asset valuation method described in this question is the smoothed value method that 

is detailed in Revenue Procedure 2000-40.  The actuarial value of assets under this 

method is equal to the current market value of assets, adjusted by adding a percentage of 

past year losses and subtracting a percentage of past year gains, with a smoothing period 

of no more than 5 years.  This question uses a 5-year smoothing period. 

  

The adjustment to the 1/1/2017 market value of assets is equal to 
5
4  of the gain/loss 

during 2016, 
5
3  of the gain/loss during 2015, 

5
2  of the gain/loss during 2014, and 

5
1  of the 

gain/loss during 2013. 

  

The asset gain/loss for is given for each year. 

 

In no event can the actuarial value of assets exceed 120% of the market value of assets, or 

be less than 80% of the market value of assets. 

 

AVA1/1/2017 = 361,776 – (
5
4  × 14,160) – (

5
3  × 29,336) + (

5
2  × 22,885) – (

5
1  × 5,327) 

 = 340,935, but not less than 289,421 (361,776 × 80%) 

 

The actuarial value of assets as of 1/1/2017 is 340,935. 

 

Answer is A. 
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Question 10 

 

The minimum required contribution for multiemployer plans is equal to the normal cost 

plus the amortization charges less the amortization credits. (Note that not all cost methods 

have amortization charges and credits, but since the cost method is not provided in the 

data for this question, it must be assumed that the method is one with amortization bases.) 

This is brought forward using the valuation interest rate to the end of the year. 

  

Minimum required contribution12/31/2016 = (150,000 + 750,000 – 475,000) × 1.07 

 = 454,750 

  

The credit balance as of 12/31/2016 is equal to the credit balance as of 12/31/2015, 

increased with the valuation interest rate for one year, plus the accumulated contributions 

for 2016 as of 12/31/2016 (accumulated using the valuation interest rate), less the 

minimum required contribution for 2016. Note that employee contributions are not used 

to increase the credit balance, but employer contributions made with regard to withdrawal 

liability commitments are used just as any other employer contribution. 

 

Accumulated contributions as of 12/31/2016 = (170,000 × 1.079/12) + (180,000 × 1.074/12) 

 = 178,849 + 184,106 = 362,955 

 

Credit balance as of 12/31/2016 = (500,000 × 1.07) + 362,955 – 454,750 = 443,205 

 

Answer is D. 
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Question 11 
 

In a cash balance plan, the funding target is determined by increasing the cash balance 

account using the interest crediting rate to the assumed retirement age, and then 

discounting it using the segment interest rates. In the case where it is assumed that the 

form of benefit elected is anything other than a lump sum (e.g. a life annuity), the 

accumulated cash balance account at assumed retirement age must be converted to an 

annuity using the plan’s cash balance equivalence rates and the funding mortality table 

and segment rates are then used to determine the present value. 

 

Smith is currently age 40 on 1/1/2017, 25 years before assumed retirement age 

(retirement age is assumed to be 65 using the exam general conditions).  The interest 

crediting rate is 4.5%. 

 

Accumulated cash balance account at retirement age = 50,000 × 1.04525 = 150,272 

 

Equivalent life annuity payable at age 65 = 150,272 ÷ 11.5 = 13,067 

 

The probability of electing a life annuity is given to be 20%, and the probability of 

electing a lump sum is given to be 80%. These probabilities must be taken into account in 

determining the present value for the funding target. Note that since Smith is more than 

20 years from retirement, only the segment 3 interest rate of 5% is used. There is no 

statement of pre-retirement mortality, so it can be assumed that mortality is used only 

post-retirement for purposes of valuing the life annuity (general conditions of the exam). 

The commutation functions used are found in the tables of supplementary factors 

provided with the examination, for a male participant using 5% interest. 

 

Funding target = (80% × 150,272 ÷ 1.0525) + (20% × 13,067 × 
65

)12(

65

D

N
 ÷ 1.0525) 

 = (80% × 150,272 ÷ 1.0525) + (20% × 13,067 × 
844,38

331,459
 ÷ 1.0525) 

 = 35,500 + 9,126 = 44,626 

 

Answer is D. 
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Question 12 

 

The average value method under IRC section 430(g)(3)(B), Treasury regulation 1.430(g)-

1(c)(2), and Revenue Notice 2009-22 allows for averaging of fair market and adjusted 

fair market values for up to 25 months ending on the valuation date.  The asset method 

being used in this question averages the fair market value on the valuation date with the 

adjusted fair market value from the prior two valuation dates. 

 

The adjusted fair market value from a particular valuation date is the fair market value on 

that date, adjusted for all contributions, benefit payments and plan-related expenses that 

occurred between that valuation date and the current valuation date, and further adjusted 

for expected earnings based upon the actuary’s best estimate of the asset rate of return for 

the year.  If this expected rate of return is larger than the segment 3 interest rate, then that 

segment 3 interest rate is used.  In this question, the assumed rate of return for each year 

of 7% is larger than the segment 3 rate for each year, so the segment 3 rate of 5% is used 

to determine the expected earnings for 2015, and the segment 3 rate of 6.5% is used to 

determine the expected earnings for 2016. For purposes of the expected earnings, the 

contributions, benefit payments and plan-related expenses are all paid mid-year, and only 

earn 6 months of interest. 

  

The expected earnings for 2015 are: 

 

 [2,300,000 × .05] + [(75,000 – 65,000 – 17,500) × (1.056/12 – 1] = 114,815 

 

The expected earnings for 2016 are: 

 

 [2,500,000 × .065] + [(80,000 – 65,000 – 20,000) × (1.0656/12 – 1] = 162,340 

 

1/1/2015 adjusted fair market value (adjusted to 1/1/2017) 

= 2,300,000 + (75,000 + 80,000) – (65,000 + 65,000)  

– (17,500 + 20,000) + (114,815 + 162,340) = 2,564,655 

 

1/1/2016 adjusted fair market value (adjusted to 1/1/2017) 

= 2,500,000 + 80,000 – 65,000 – 20,000 + 162,340 = 2,657,340 

 

1/1/2017 actuarial value = (2,825,000 + 2,657,340 + 2,564,655)/3 = 2,682,332 

 

Under IRC section 430(g)(3)(B)(iii), the actuarial value of assets cannot be less than 90% 

of the market value of the assets (including receivable contributions).  90% of 2,825,000 

is equal to 2,542,500. 

 

The 1/1/2017 actuarial value of assets is equal to 2,682,332. 

 

Answer is C. 
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Question 13 

 

IRC section 430(e) provides rules regarding amortization of a waived funding deficiency. 

The base is amortized in 5 equal annual installments, beginning with the year following 

the year for which the waiver is granted. For the $190,000 that has been waived for the 

2017 plan year, the first amortization installment will be due on 1/1/2018. 

 

The waived deficiency is amortized using the segment rates in effect for the year in 

which the deficiency was waived (2017 in this question). The first installment is due at 

the beginning of 2018, and the last installment will be due at the beginning 2022. The 

segment 1 interest rate applies to the first 4 installments, because they fall within the 5-

year period beginning with the 2017 valuation date (1/1/2017 – 12/31/2021). The 

segment 2 interest rate applies to the last installment. 

 

Setting up an equation of value: 

 

$190,000 = $P × (
%5|4

a  + 5

%6v ) 

$P = $190,000/(
%5|4

a  + 5

%6v ) = $44,256 

 

Note the use of an annuity immediate for the first 4 payments as the first of those 

payments is to be made one year after the waiver was granted. 

 

Answer is D. 
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Question 14 
 

The minimum required contribution for a multiemployer plan using the entry age normal 

cost method is equal to the normal cost plus the amortization charges less the 

amortization credits. This is brought forward using the valuation interest rate to the end 

of the year. 

  

Minimum required contribution12/31/2016 = (50,000 + 20,000 – 15,000) × 1.07 = 58,850 

  

The credit balance as of 12/31/2016 is equal to the credit balance as of 12/31/2015, 

increased with the valuation interest rate for one year, plus the accumulated contributions 

for 2016 as of 12/31/2016 (accumulated using the valuation interest rate), less the 

minimum required contribution for 2016. 

  

Accumulated contribution as of 12/31/2016 = 50,000 × 1.076/12 = 51,720 

 

Credit balance as of 12/31/2016 = (10,000 × 1.07) + 51,720 – 58,850 = 3,570 

 

The same process is used for 2017 in order to determine the credit balance as of 

12/31/2017. 

 

Minimum required contribution12/31/2017 = (75,000 + 25,000 – 10,000) × 1.07 = 96,300 

 

Accumulated contribution as of 12/31/2017 = 150,000 × 1.076/12 = 155,161 

 

Credit balance as of 12/31/2017 = (3,570 × 1.07) + 155,161 – 96,300 = 62,681 

 

Answer is B. 
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Question 15 

 

The accrued liability under the unit credit (UC) cost method is equal to the present value 

of the benefit accrued as of the first day of the plan year. As of 1/1/2017, Smith has 6 

years of service. The accrued benefit for Smith is: 

 

Accrued benefit1/1/2017 = $540 × 6 years of service = $3,240  

 

Smith is age 61 as of the 1/1/2017 valuation date, so the accrued benefit must be 

discounted from the assumed retirement age of 65 (per the exam general conditions) to 

age 61, using the given commutation functions. Note that the benefits are payable 

annually, at the beginning of the year. 

 

UC accrued liability1/1/2017 = $3,240 × 65a  × 
61

65

D

D
 = $3,240 × 

65

65

D

N
 × 

61

65

D

D
 

 = $3,240 × 
61

65

D

N
 = $3,240 × 

356,15

394,120
 = $25,402 

 

The accrued liability under the entry age normal (EAN) cost method is equal to the 

accumulated value of the prior normal costs (as of the valuation date).  The normal costs 

are based upon the projected benefit at assumed retirement age, and are assumed to begin 

at hire age.  Smith was hired at age 55 and will have 10 years of service at normal 

retirement age. 

 

Projected benefit = $540 × 10 years of service = $5,400 

 

The present value of benefits must be determined at entry age (age at hire).  As 

previously mentioned, the given commutation functions are used. 

 

PVFB55 = $5,400 × 65a  × 
55

65

D

D
  = $5,400 × 

55

65

D

N
 = $5,400 × 

710,23

394,120
 = $27,420 

 

The normal cost is equal to the PVFB amortized over the total years to retirement.   

 

NC55 = PVFB55 ÷ 
55

6555

D

NN 
 = $27,420 ÷ 

710,23

394,120094,301 
 = $3,598 
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The accrued liability is equal to the accumulation of the past normal costs through 

Smith’s current age on 1/1/2017 (6 years of accumulation from age 55 to 61). 

 

EAN AL61 = NC55 × 
61

6155

D

NN 
 = $3,598 × 

356,15

572,175094,301 
 = $29,411 

 

$X = $29,411 – $25,402 = $4,009 

 

Answer is A. 

 

 

 

 

 

 

 

 

 

Question 16 

   

IRC section 4971(a)(2) provides that for a multiemployer plan with an accumulated 

funding deficiency as of the end of a plan year, there is a excise tax equal to 5% of that 

funding deficiency. However, IRC section 4971(g)(1)(A) provides an exception for a 

plan that is in critical status for the year. Under that exception, no excise tax is imposed 

for the year. 

 

Because the plan is certified to be in critical status for 2017, there is no excise tax 

imposed. The statement is false. 

  

Answer is B. 
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Question 17 
 

The deductible limit for a single employer plan under IRC section 404(o)(2)(A) is equal 

to the sum of the funding target, the target normal cost, and the cushion amount, with the 

sum being reduced by the actuarial value of assets.  The cushion amount under IRC 

section 404(o)(3)(A) is equal to the sum of 50% of the funding target plus the increase in 

the funding target if future compensation increases were taken into account.  The plan is 

not at-risk for 2017. 

 

Cushion amount = (50%  28,800,000) + (34,200,000 – 28,800,000) = 19,800,000 

  

The IRC section 404(o)(2)(A) deductible limit is: 

   

 2,160,000 + 28,800,000 + 19,800,000 – 25,200,000 = 25,560,000 

 

For plans that are not at-risk, the deductible limit can be determined under IRC section 

404(o)(2)(B), if that gives a larger result than the deductible limit under IRC section 

404(o)(2)(A).  The deductible limit under IRC section 404(o)(2)(B) is equal to the sum of 

the funding target and target normal cost, if each were determined as if the plan was at-

risk, with the sum being reduced by the actuarial value of assets. 

 

The IRC section 404(o)(2)(B) deductible limit is: 

   

 2,520,000 + 32,400,000 – 25,200,000 = 9,720,000 

 

The deductible limit is the larger of the IRC section 404(o)(2)(A) and 404(o)(2)(B) limits, 

which is 25,560,000. 

 

Answer is C. 

 

Note: Without regulations for IRC section 404(o), it is unclear as to whether the 

deductible limit is determined as of the valuation date, or as of the close of the 

employer’s fiscal year (which has traditionally been when the deductible limit is 

determined). In this question, if 25,560,000 is increased using the 5.0% effective interest 

rate to 12/31/2017, the result is 27,349,200.  This is in the same answer range.  Also note 

that it is given that there have always been more than 500 participants.  The cushion 

amount is adjusted in certain cases for HCEs if the plan has no more than 100 

participants, and that exception does not apply to this question 
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Question 18 

 

The funding target is equal to the present value of the benefit accrued as of the first day 

of the plan year, using funding assumptions. In this question, the benefit being considered 

is the supplemental death benefit. Smith will not qualify for the death benefit until age 

64, at which point Smith will have 25 year of service. The only age of death for Smith 

under which the death benefit will be paid is age 64. The 10-year certain death benefit 

would be paid beginning at the end of that year, if Smith died. The segment 2 interest rate 

would be used to value that death benefit since all payments would be made between 6 

and 20 years from the current 1/1/2017 valuation date. The present value as of Smith’s 

age 64 of the death benefit is: 

 

$25,000
06.|10

a  = $25,000 × 7.360087 = $184,002 

 

The probability of death at age 64 must be determined. This can be accomplished by 

looking at the ratio of the commutation functions for Dx at ages 64 and 65. The 

commutation functions used are found in the tables of supplementary factors provided 

with the examination, for a male participant using 6% interest. 

 

D65 /D64 = v65l65 / v
64l64 = vp64 = 20,977/22,424 → p64 = 0.9916 

 

Treasury regulation 1.430(d)-1(c)(1)(ii) requires that for purposes of the funding target, if 

a benefit is a flat benefit (not accrued incrementally over service or plan participation), 

then it must be pro-rated based upon service to date and service at the time benefit 

payment begins. In this question, Smith has 20 years of service as of 1/1/2017, and would 

have 25 years of service as of age 64 when the death benefit might be paid (it must be 

assumed that death occurs on the first day of the year). As a result, for purposes of the 

funding target, only 20/25 of the $184,002 death benefit is taken into account. 

 

$X = $184,002 × (20/25) × q64 × (D64 /D59) 

 = $184,002 × (20/25) × (1 – 0.9916) × (22,424/30,616) 

 = $906 

  

Answer is B. 
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Question 19 

 

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. 

   

90% of 2017 minimum required contribution = 90% × $200,000 = $180,000 

 

The quarterly contribution due on 4/15/2017 and 7/15/2017 is equal to 25% of $160,000 

(because the 2016 minimum required contribution is less than 90% of the 2017 

minimum): 

 

25% × $160,000 = $40,000 

 

The employer elects to apply the funding balances to pay for the first two 2017 quarterly 

required contribution amounts (on 4/15/2017 and 7/15/2017). These are discounted using 

the 2017 plan effective rate from the quarterly due dates to the first day of the plan year. 

 

($40,000 × 12/5.3

%5v ) + ($40,000 × 12/5.6

%5v ) = $39,435 + $38,957 = $78,392 

 

The funding standard carryover balance must be used before the prefunding balance can 

be used, so the entire $25,000 funding standard carryover balance is used to pay for the 

4/15/2017 quarterly contribution requirement, and the balance for the two quarterly 

requirements comes from the prefunding balance. The remaining prefunding balance as 

of 1/1/2017 is: 

 

$65,000 - $78,392 - $25,000 = $11,608 

 

The remaining prefunding balance is increased with interest from 1/1/2017 to 1/1/2018 

using the 2017 actual asset rate of return (IRC section 430(f)(8)). 

 

A contribution for 2017 of $200,000 was made on 9/1/2017. This must be discounted to 

1/1/2017: 

 

$200,000 × 12/8

%5v  = $193,599 

 

The minimum required contribution for 2017 is $200,000. Since $193,599 was paid for 

with the 9/1/2017 employer contribution of $200,000, the remaining $6,401 ($200,000 - 

$193,599) must be paid for using funding balances. However, the amount of funding 

balances elected to be used was actually $78,392. This results in an excess contribution of 

$71,991 ($78,392 - $6,401). 
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The general conditions of the exam state that the employer elects to add excess 

contributions to the prefunding balance.  This is done as of the first day of the following 

plan year (1/1/2018), and the excess contribution is generally increased with interest 

using the 2017 effective interest rate (IRC section 430(f)(6)(B)(ii)). However, when the 

reason that there is an excess contribution is due to the election of the funding balances to 

help to pay for the 2017 minimum required contribution (when a funding balance is 

elected to be used to pay for a quarterly contribution requirement, it is also deemed to be 

elected to pay for the minimum required contribution), then the excess contribution being 

added to the prefunding balance as of 1/1/2018 is increased with the actual asset rate of 

return for 2017 (as is the remaining prefunding balance from 1/1/2017). See Treasury 

Regulation 1.430(f)-1(b)(3)(iii). In 2017, the asset rate of return was equal to a loss of 

10%, so the prefunding balance is reduced by 10% from 1/1/2017 to 1/1/2018. 

 

Prefunding balance1/1/2018 = ($71,991 + $11,608) × 90% = $75,239 

 

Answer is B. 

 

 

 

Question 20     

 

The normal cost under the unit credit cost method is equal to the present value of the 

increase in the accrued benefit for the current year (current year accrual). Smith is age 62 

as of the 1/1/2017 valuation date. For purposes of the current year accrual, Smith’s 2016 

salary must be projected using the 5% salary scale to reflect the expected salary for 2017 

through 2019 (Smith’s final 3 years of service). 

  

Projected salary = $63,000 × 
3

05.105.105.1 32 
 = $69,513 

 

2017 accrual (using projected salary) = 1.3% × $69,513 = $903.67 

 

For purposes of determining the present value, the commutation functions used are found 

in the tables of supplementary factors provided with the examination, for a female 

participant using 7% interest. Note that pre-retirement mortality is used. 

 

Normal cost1/1/2017 = $903.67 × )12(

65a  × 
62

65

D

D
 = $903.67 × 

65

)12(

65

D

N
 × 

62

65

D

D
 

 = $903.67 × 
62

)12(

65

D

N
 = $903.67 × 

418,14

181,121
 = 7,595 

 

Answer is A. 
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Question 21 
 

The accrued liability under the unit credit cost method is equal to the present value of the 

benefit accrued as of the first day of the plan year (based upon projected salary). Smith is 

age 60 as of the 1/1/2016 valuation date and 61 as of the 1/1/2017 valuation date. For 

purposes of determining final salary with regard to each valuation date, Smith’s 2015 

salary must be projected using the 3.5% salary scale for 5 years, and Smith’s 2016 salary 

must be projected using the 3.5% salary scale for 4 years. 

  

Projected salary (using 2015 salary) = $60,000 × 1.0355 = $71,261 

 

Projected salary (using 2016 salary) = $70,000 × 1.0354 = $80,327 

 

Increase in projected salary = $80,327 - $71,261 = $9,066 

 

For purposes of determining the present value, the commutation functions used are found 

in the tables of supplementary factors provided with the examination, for a female 

participant using 5% interest. Note that there are no assumed pre-retirement decrements 

due to the exam general conditions. 

 

The 2016 compensation experience is reflected in the 1/1/2017 valuation, at which time 

Smith is age 61 with 17 years of service. 

 

The increase in the “projected” accrued benefit as of 1/1/2017 is: 

 

1.5% × $9,066 × 17 years of service = $2,311.83 

 

$X = $2,311.83 × )12(

65a  × 4

%5v  = $2,311.83 × 
65

)12(

65

D

N
 × 0.822702 

 = $2,311.83 × 
304,39

388,488
 × 0.822702 = $23,633 

 

Answer is D. 
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Question 22  
 

IRC section 430(j)(3)(A) requires that if there was a funding shortfall for the preceding 

year, then quarterly contributions are required to be made for a plan year.  There was a 

funding shortfall in 2016 since the FTAP was less than 100%. A plan is subject to 

liquidity requirements if it is subject to the quarterly contribution requirement and had 

more than 100 participants on any day of the prior year (IRC section 430(j)(4)(B)).  The 

liquidity requirement applies to this plan since the plan had 250 participants on 1/1/2016. 

 

The liquidity shortfall under IRC section 430(j)(4)(E)(i) is equal to the base amount 

(three times the adjusted disbursements) less the value of the plan’s liquid assets.  The 

liquidity shortfall is determined as of the end of a plan quarter (3/31/2017 in this 

question). 

  

The adjusted disbursements is equal to the total disbursements during the 12 month 

period ending on the date the liquidity shortfall is being determined (from 4/1/2016 

through 3/31/2017 in this question) reduced by a “percentage” of the non-recurring 

disbursements (lump sum payments and purchases of annuities).  The “percentage” is 

equal to the plan’s funding target attainment percentage (FTAP) for the current plan year 

(85% for 2017).  See IRC section 430(j)(4)(E)(iv). 

 

Total disbursements3/31/2017 

 = $400,000 + $45,000 + $125,000 + $35,000 = $605,000 

  

Adjusted disbursements3/31/2017 = $605,000 – [85% × ($45,000 + $125,000)] = $460,500 

  

Liquidity shortfall3/31/2017 = (3 × $460,500) – $1,200,000 = $181,500 

 

The contribution of $X due on 4/15/2017 is equal to the greater of the quarterly 

contribution required ($100,000) or the liquidity shortfall ($181,500). This is $181,500. 

 

Answer is D. 

 

Note that the question could have been worded better, as the contribution required on 

4/15/2017 is more than enough to pay for the quarterly contribution. The intent of the 

question (by asking for the amount of “liquid assets”) was to determine the liquid 

contribution to be made by 4/15/2017 that would satisfy both the quarterly contribution 

requirement and the liquidity requirement. 
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Question 23 

 

The funding target is equal to the present value of the benefit accrued as of the first day 

of the year. Smith is age 42 on 1/1/2017, with 15 years of service. Salary cannot be 

projected for purposes of the funding target, so the final 3-year average salary must be 

equal to an average of the salary from the years 2014 through 2016. 

 

The final 3-year average salary as of 1/1/2017 is: 

 

Expected = 
3

)05.1000,66(000,66000,63 
 = 66,100 

Actual = 
3

000,63000,66000,63 
 = 64,000 

 

The decrease in the actual salary compared to the expected salary is 2,100 (66,100 – 

64,000). This decrease will be used to determine the decrease in the funding target. 

 

For purposes of determining the present value, the commutation functions used are found 

in the tables of supplementary factors provided with the examination, for a male 

participant using 7% interest (since Smith is more than 20 years from the assumed 

retirement age of 65, the segment 3 interest rate is used). Note that there are no assumed 

pre-retirement decrements due to the exam general conditions, and age 65 is the assumed 

retirement range due to the exam general conditions. 

 

X = 2% × 2,100 × 15 years of service × )12(

65a  × 23

%7v  = 630 × 
65

)12(

65

D

N
 × 0.210947 

 = 630 × 
394,11

172,115
 × 0.210947 = 1,343 

 

Answer is A. 
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Question 24 

 

When the fair market value method is used to value the assets for a single employer plan, 

the contributions receivable must be discounted to the first day of the current year using 

the prior year plan effective rate, and included in the market value of assets (IRC section 

430(g)(4)(A)).  

 

Actuarial value of assets1/1/2017 = 1,470,000 + (300,000/1.066/12) = 1,761,386 

 

Answer is C. 

 

 

 

 

 

 

Question 25 

 

IRC section 430(c)(5) provides that a single employer plan is exempt from creating a 

shortfall amortization base for a plan year if the actuarial value of the assets (reduced by 

the prefunding balance if the employer elects to use any of the prefunding balance to pay 

for any of the minimum required contribution, and not reduced by the funding standard 

carryover balance) is at least as large as the funding target. In this question, there is no 

prefunding balance.  The actuarial value of the assets of $6,500,000 is larger than the 

funding target of $5,800,000, so the plan is exempt from creating a new shortfall 

amortization base for the 2017 year. The statement is true. 

 

Answer is A. 
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Question 26 

 

The normal cost under the Aggregate cost method is equal to: 

  

annuityTemporary 

balance)credit  by the (reduced assets of  valueActuarial - benefits future of luePresent va
 

   

When the plan benefits are based upon compensation, the temporary annuity is equal to 

the ratio of the present value of future compensation to current compensation.  There is 

no benefit formula provided in this question, and since the data provided includes the 

present value of future compensation and 2017 compensation, it can be assumed that the 

benefit is compensation-based. 

   

Normal cost = 
000,000,8$/000,000,60$

)000,500$000,000,28($000,000,40$ 
 = $1,666,667 

 

The smallest amount that satisfies the minimum funding standard as of 12/31/2017 is 

equal to the normal cost, reduced by the credit balance, and increased with interest from 

the valuation date of 1/1/2017 to the last day of the year. 

 

$X = ($1,666,667 – $500,000) × 1.07 = $1,248,334 

 

Answer is B. 
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Question 27 

  

The funding target is equal to the present value of the benefit accrued as of the first day 

of the year. The accrued benefit as of 1/1/2017 is given to be $58,800. Smith is currently 

age 40, more than 20 years from assumed retirement age 65 (per the exam general 

conditions), so the segment 3 interest rate is used for purposes of the preseent value. 

 

It is assumed that there is a 100% probability that a lump sum is elected. For funding 

purposes, the plan mortality assumptions are used post-retirement (applicable mortality 

table, in this question), the IRC section 430 mortality is used for pre-retirement mortality, 

and the segment rates are used both pre-retirement and post-retirement. 

 

Lump sum value of accrued benefit = $58,800 × 10.33 = $607,404 

 

Note that the annual life annuity factor, payable monthly, is used because under the exam 

general conditions, it is assumed that benefits are payable monthly. 

 

For purposes of discounting the lump sum the funding assumptions are used (segment 3 

interest rate and funding mortality). 

 

Funding target1/1/2017 = $607,404 × 
40

65

D

D
 = $607,404 × 

983,65

394,11
 = $104,887 

 

Answer is D. 
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Question 28 
 

The minimum required contribution is equal to the target normal cost plus the 

amortization of the shortfall amortization bases. 

 

The target normal cost is equal to the present value of the increase in the accrued benefit 

during 2017.  The accrued benefit as of the first day of the 2017 plan year is determined 

using only salary history through 2016. The accrued benefit determined as of 12/31/2017 

includes assumed salary increases for 2017.  In this question the assumed salary increase 

is 2%, so Smith’s assumed 2017 salary is $102,000 ($100,000 × 1.02). 

 

3-year average salary as of 1/1/2017 = 
3

000,100$000,97$000,88$ 
 = $95,000 

3-year average salary as of 12/31/2017 = 
3

000,102$000,100$000,97$ 
 = $99,667 

 

Smith has 25 years of service (the maximum service allowed to be used for the normal 

retirement benefit) as of 1/1/2017. Those 25 years are used for both the beginning and 

end of year accrued benefits in 2017. For purposes of the target normal cost, 

 

Accrued benefit1/1/2017 = 2% × $95,000 × 25 years of service = $47,500.00 

Accrued benefit12/31/2017 = 2% × $99,667 × 25 years of service = $49,833.50 

Benefit for target normal cost = $49,833.50 – $47,500.00 = $2,333.50 

 

Smith is 5 years from normal retirement age 65 (assumed per the general conditions of 

the exam), so the segment 2 interest rate of 6% is used to discount retirement benefits 

paid from age 65 through age 80, and the segment 3 interest rate of 7% is used to 

discount benefits paid at age 80 and later.  Note that the discount for years prior to normal 

retirement age is based on interest only because there is no mention of any preretirement 

decrements (the general conditions for the exam state that there are no preretirement 

decrements).  The commutation functions used are found in the tables of supplementary 

factors provided with the examination, for a male participant using 6% and 7% interest. 

 

Target normal cost = $2,333.50 × 














5

%7

%7@65

)12(

%7@805

%6

%6@65

)12(

%6@80

)12(

%6@65
v

D

N
v

D

NN
 

 = $2,333.50 × 










)712986.0(

11,394

17,349
)747258.0(

20,977

423,38812,228
 

 = $18,360 
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The funding shortfall is equal to the funding target reduced by the actuarial value of 

assets (which is reduced by the funding balances, if any).  The funding target is equal to 

the present value of the benefit accrued as of the first day of the year. 

 

Funding target = $47,500.00 × 














5

%7

%7@65

)12(

%7@805

%6

%6@65

)12(

%6@80

)12(

%6@65
v

D

N
v

D

NN
 

 = $47,500.00 × 










)712986.0(

11,394

17,349
)747258.0(

20,977

423,38812,228
 

 = $373,721 

 

Funding shortfall = $373,721 – $380,000 = $0 

 

When the funding shortfall for the year is $0 (the actuarial value of the assets is greater 

than or equal to the funding target), then there are no amortization bases. See IRC 

sections 430(c)(4) and 430(c)(6). In addition, when the actuarial value of the assets is 

greater than the funding target, the target normal cost is reduced by the excess (IRC 

section 430(a)(2)). 

 

Minimum required contribution for 2017 = $18,360 – ($380,000 – $373,721) 

 = $12,081 

 

Answer is C. 
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Question 29 
 

The $200,000 contribution for 2017 made on 12/31/2017 must be discounted to 1/1/2017 

(the valuation date), generally using the effective interest rate of 6%.  However, $100,000 

of this is needed to pay for the 4/15/2017 quarterly contribution requirement and the 

remaining $100,000 is needed to pay for the 7/15/2017 quarterly contribution 

requirement.  The 4/15/2017 contribution is late by 8½ months, and an additional 5 

percentage points (for a total 11% rate) must be used to discount the $100,000 

contribution needed to satisfy that quarterly contribution requirement for those 8½ 

months (and then discounted using 6% for the remaining period).  The 7/15/2017 

contribution is late by 5½ months, so the 11% rate must be used to discount the second 

$100,000 contribution for 5½ months (and then discounted using 6% for the remaining 

period). 

 

The value as of 1/1/2017 of the contribution made on 12/31/2017 is: 

 

($100,000 × 12/5.8

%11v  × 12/5.3

%6v ) + ($100,000 × 12/5.5

%11v  × 12/5.6

%6v ) = $183,677 

 

1/1/2017 funding deficiency = $500,000 – $183,677 = $316,323 

 

IRC section 4971 requires a 10% excise tax to be paid on any unpaid minimum required 

contribution for a single employer plan. 

 

$X = $316,323 × 10% = $31,632 

 

Answer is D. 
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Question 30 
 

The minimum required contribution is equal to the target normal cost plus the 

amortization of the shortfall amortization bases. 

 

The target normal cost is equal to the present value of the increase in the accrued benefit 

during 2016.  This increase is $400 per month under the original plan provisions, and 

$500 per month under the plan amendment. 

 

Smith is 20 years from normal retirement age 65 (assumed per the general conditions of 

the exam) as of 1/1/2016, and 19 years from retirement age as of the valuation date of 

12/31/2016. The segment 2 interest rate of 6% is used to discount retirement benefits paid 

at age 65 (benefits paid between 6 and 20 years from the valuation date), and the segment 

3 interest rate of 7% is used to discount benefits paid at age 66 and later.  Note that the 

discount for years prior to normal retirement age is based on interest only because there is 

no mention of any preretirement decrements (the general conditions for the exam state 

that there are no preretirement decrements).  The commutation functions used are found 

in the tables of supplementary factors provided with the examination, for a female 

participant using 6% and 7% interest. 

 

Target normal cost (old plan) = $400 × 12 × 














19

%7

%7@65

)12(

%7@6619

%6

%6@65

)12(

%6@66

)12(

%6@65
v

D

N
v

D

NN
 

 = $4,800 × 










)276508.0(

11,529

110,041
)330513.0(

21,225

335,221929,241
 

 = $14,207 

 

Target normal cost (new plan) = $500 × 12 × 














19

%7

%7@65

)12(

%7@6619

%6

%6@65

)12(

%6@66

)12(

%6@65
v

D

N
v

D

NN
 

 = $6,000 × 










)276508.0(

11,529

110,041
)330513.0(

21,225

335,221929,241
 

 = $17,759 

 

The funding shortfall is equal to the funding target reduced by the actuarial value of 

assets (which is reduced by the funding balances, if any – there is no funding balance in 

this question).  The funding target is equal to the present value on the valuation date 

(12/31/2016) of the benefit accrued as of the first day of the year. Smith has 2 years of 

service as of 1/1/2016. The 1/1/2016 accrued benefit under the original and amended 

plans is: 

 

Accrued benefit old plan = $400 × 2 years of service = $800 

Accrued benefit old plan = $500 × 2 years of service = $1,000 
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The funding target and funding shortfall as of 12/31/2016 under the original and amended 

plans is: 

 

Funding target (old plan) = $800 × 12 × 














19

%7

%7@65

)12(

%7@6619

%6

%6@65

)12(

%6@66

)12(

%6@65
v

D

N
v

D

NN
 

 = $9,600 × 










)276508.0(

11,529

110,041
)330513.0(

21,225

335,221929,241
 

 = $28,415 

 

Funding shortfall (old plan) = $28,415 - $30,000 = $0 

 

Funding target (new plan) = $1,000 × 12 × 














19

%7

%7@65

)12(

%7@6619

%6

%6@65

)12(

%6@66

)12(

%6@65
v

D

N
v

D

NN
 

 = $12,000 × 










)276508.0(

11,529

110,041
)330513.0(

21,225

335,221929,241
 

 = $35,519 

 

Funding shortfall (new plan) = $35,519 - $30,000 = $5,519 

 

When the funding shortfall for the year is $0 (the actuarial value of the assets is greater 

than or equal to the funding target), then there are no amortization bases. See IRC 

sections 430(c)(4) and 430(c)(6). In addition, when the actuarial value of the assets is 

greater than the funding target, the target normal cost is reduced by the excess (IRC 

section 430(a)(2)). This is the case under the old plan. The minimum required 

contribution as of 12/31/2016 under the old plan is: 

 

$14,207 – ($30,000 – $28,415) = $12,622 

 

There is a shortfall amortization base under the new plan. The shortfall amortization base 

is amortized over 7 years using the 2016 segment rates. The amortization factor is found 

in a table provided with the exam. 

 

Amortization of 2016 shortfall base for new plan = $5,519 ÷ 5.9982 = $920 

 

The minimum required contribution as of 12/31/2016 under the new plan is: 

 

$17,759 + $920 = $18,679 

 

$X = $18,679 – $12,622 = $6,057 

 

Answer is D. 
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Question 31 
 

When a funding balance is used to reduce the minimum required contribution, the 

prefunding balance may not be elected to be used in the case where there is still a funding 

standard carryover balance (IRC section 430(f)(3)(B)). This plan has a funding standard 

carryover balance of $74,000. The plan sponsor may not elect to use only the prefunding 

balance to reduce the 2017 minimum required contribution. The statement is false. 

 

Answer is B. 

 

 

 

Question 32 
 

The minimum required contribution for a multiemployer plan using the unit credit cost 

method is equal to the normal cost plus the amortization charges less the amortization 

credits. This is brought forward using the valuation interest rate to the end of the year. 

 

The normal cost provided is based upon the plan provisions before the plan amendment. 

The normal cost is equal to the present value of the benefit accrual for the year. The given 

normal cost can be increased proportionally based upon the percentage increase in the 

2017 accrual due to the plan amendment. 

 

Normal cost (reflecting plan amendment) as of 1/1/2017 = $125,000 × 
00.25

50.27
 = $137,500 

 

A new amortization base must be created reflecting the increase in the accrued liability 

due to the plan amendment. The accrued liability using the unit credit cost method is 

equal to the present value of the benefit accrual due to service from prior years. The 

given accrued liability can be increased proportionally based upon the percentage 

increase in the retroactive past accruals due to the plan amendment. Note that only active 

participants will receive the larger accrual. 

 

Accrued liability (prior to reflecting plan amendment) as of 1/1/2017 

= $1,000,000 + $1,500,000 = $2,500,000 

 

Accrued liability (reflecting plan amendment) as of 1/1/2017 

= ($1,000,000 × 
00.25

50.27
) + $1,500,000 = $2,600,000 

 

Increase in accrued liability due to plan amendment 

 = $2,600,000 – $2,500,000 = $100,000 
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The increase in the accrued liability due to the plan amendment becomes a new 

amortization base (charge base) that is amortized over a period of 15 years using the 

valuation interest rate. 

 

New amortization charge as of 1/1/2017 = 

07.|15

000,100$

a
 = $10,261 

  

Minimum required contribution12/31/2017  

= ($137,500 + $85,000 – $15,000 + $10,261) × 1.07 = $233,004 

 

The credit balance as of 12/31/2017 is equal to the credit balance as of 12/31/2016, 

increased with the valuation interest rate for one year, plus the accumulated contributions 

for 2017 as of 12/31/2017 (accumulated using the valuation interest rate – not needed in 

this question because the contribution is made on 12/31/2017), less the minimum 

required contribution for 2017. 

  

Accumulated contribution as of 12/31/2017 = $200,000 

 

Credit balance as of 12/31/2017 = ($50,000 × 1.07) + $200,000 – $233,004 = $20,496 

 

Answer is C. 
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Question 33 

 

The asset valuation method described in this question is the smoothed value method that 

is detailed in Revenue Procedure 2000-40.  The actuarial value of assets under this 

method is equal to the current market value of assets, adjusted by adding a percentage of 

past year losses and subtracting a percentage of past year gains, with a smoothing period 

of no more than 5 years.  This question uses a 5-year smoothing period. 

  

The adjustment to the 1/1/2017 market value of assets is equal to 
5
4  of the gain/loss 

during 2016, 
5
3  of the gain/loss during 2015, 

5
2  of the gain/loss during 2014, and 

5
1  of the 

gain/loss during 2013. 

  

The asset gain/loss for is given for each year, except for 2016. The asset gain/loss for 

2016 is equal to the difference between the actual market value of assets as of 1/1/2017 

(9,300,000) and the expected value of assets. The expected value is determined by 

calculating the expected 2016 earnings using the valuation interest rate of 7.5%. 

 

Expected AVA1/1/2017  

= (8,300,000 × 1.075) + (350,000 × 1.0756/12) – (225,000 × 1.0756/12) = 9,052,103 

 

There is a gain for 2016 because the actual value of assets is greater than the expected 

value of assets. 

 

2016 experience gain = 9,300,000 – 9,052,103 = 247,897 

 

In no event can the actuarial value of assets exceed 120% of the market value of assets, or 

be less than 80% of the market value of assets. 

 

AVA1/1/2017  

= 9,300,000 – (
5
4  × 247,897) – (

5
3  × 146,000) + (

5
2  × 330,000) – (

5
1  × 120,000) 

 = 9,122,082, but not less than 7,440,000 (9,300,000 × 80%) 

 

The actuarial value of assets as of 1/1/2017 is 9,122,082 

 

Answer is A. 
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Question 34     

 

The accrued liability using the unit credit cost method is equal to the present value of the 

benefit accrual due to service from prior years. In this question, there are two components 

to the accrued liability – the accrued liability with respect to the retirement benefit, and 

the accrued liability with respect to the disability benefit. 

 

Smith is age 50 with 25 years of past service as of 1/1/2017. 

 

Accrued benefit1/1/2017 = $50 × 25 years of service = $1,250 

 

This accrued benefit is payable beginning at age 65 (the normal retirement age under the 

exam general conditions) if Smith retires at age 65, but is payable beginning at age 55 

(unreduced) if Smith becomes disabled prior to age 55. The probability of becoming 

disabled for each year prior to age 55 is 3%, so the probability of not becoming disabled 

each year is 97%. 

 

Probability of Smith not becoming disabled prior to age 55 = 5p50 = (0.97)5 = 0.858734 

 

Probability of Smith becoming disabled prior to age 55 = 1 – 5p50 

 = 1 – 0.858734 = 0.141266 

 

With regard to the retirement benefit: 

 

Present value of accrued benefit = $1,250 × 12 × )12(

65a (healthy life) × v15 × 0.858734 

 = $15,000 × 10.93 × 0.388827 × 0.858734 

 = $54,743 

 

With regard to the disability benefit: 

 

Present value of accrued benefit = $1,250 × 12 × )12(

55a (disabled life) × v5 × 0.141266 

 = $15,000 × 11.12 × 0.729881 × 0.141266 

 = $17,198 

 

Accrued liability = $54,743 + $17,198 = $71,941 

 

Answer is B. 
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Question 35 

 

A contribution that is made prior to the end of the minimum funding period (8½ months 

after the end of the plan year) can be elected by the employer to apply to that plan year. 

(See IRC section 430(j)(1).) 

 

The minimum funding period for the 2017 plan year ends on 9/15/2018, and the 

minimum funding period for the 2018 plan year ends on 9/15/2019. The contribution of 

$20,000 made on 1/1/2018 is made prior to the expiration of the minimum funding period 

for each of the 2017 and 2018 plan years. Therefore, it can be elected to apply to either 

plan year. The election to have it apply to the 2018 plan year is allowed. The statement is 

true. 

 

Answer is A. 

 

Note: A payment made before the first day of a plan year cannot be elected to be used for 

that plan year (Treasury regulation 1.430(j)-1(b)(1)). In this question, the $20,000 

contribution is made on the first day of the 2018 plan year, so it can be elected to apply to 

that plan year even though the 2017 plan year has not yet been fully funded. Treasury 

regulation 1.430(j)-1(b)(3)(ii) makes it clear that the $20,000 contribution could be 

elected to be used for either the 2017 or 2018 plan year. 

 

 

 

 

 

 

 

 

Question 36 

 

The minimum required contribution is equal to the target normal cost plus the 

amortization of the shortfall amortization bases. 

 

The funding shortfall for 2017 is equal to the excess, if any, of the funding target over the 

actuarial value of the assets (reduced by the prefunding balance). 

   

The funding shortfall as of 1/1/2017 is: 

 

$505,000 – ($496,000 – $1,000) = $10,000 
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The new 2017 shortfall base is equal to the funding shortfall, less the outstanding balance 

of the prior shortfall amortization bases.  The outstanding balance of the prior bases is 

determined by multiplying the amortization installments by a present value factor using 

the current (2017) segment rates.  For the 2015 base there are 5 years remaining, and for 

the 2016 base there are 6 years remaining. 

   

1/1/2017 outstanding balance of 2015 base = $40,000 × 4.5460 = $181,840 

 

1/1/2017 outstanding balance of 2016 base = ($5.000) × 5.2932 = ($26,466) 

 

2017 shortfall amortization base = $10,000 – ($181,840 – $26,466) = ($145,374) 

 

Note that a new amortization base can be negative, and is created provided the funding 

shortfall for the year is positive, as it is in this question. Note that under IRC section 

430(c)(5), there is an exemption for creating a new shortfall amortization base in the case 

where the actuarial value of assets (reduced by the prefunding balance provided the 

employer elects to use any part of it to reduce the minimum required contribution for the 

year – which is assumed under the exam general conditions) is greater than or equal to 

the funding target. There is no exemption in this question, because the funding target of 

$505,000 exceeds the actuarial value of assets. 

 

2017 shortfall installment for new base = ($145,374)/5.9982 = ($24,236) 

 

Total 2017 shortfall installment = $40,000 – $5,000 – $24,236 = $10,764 

 

Note that the 5-year amortization factor of 4.5460, the 6-year amortization factor of 

5.2932 and the 7-year amortization factor of 5.9982 were provided in a table with the 

exam when the segment rates are (5%, 6%, 7%). 

 

1/1/2017 minimum required contribution = $50,000 + $10,764 = $60,764 

 

The smallest amount needed to satisfy the minimum funding standard is the 

minimum required contribution, reduced by the prefunding balance. 

 

$X = $60,764 – $1,000 = $59,764 

 

Answer is C. 
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Question 37 
 

IRC section 430(f)(3) allows a plan sponsor to elect to apply part or all of a funding 

balance in order to reduce the employer contribution needed to satisfy the minimum 

required contribution. This election cannot be made if the ratio of the actuarial value of 

the assets (reduced by the prefunding balance, but not the funding standard carryover 

balance) to the funding target is at least 80% as of the prior year valuation date. 

 

This funded percentage used to determine whether the prefunding balance can be used to 

reduce the 2018 minimum required contribution is determined as of 1/1/2017. The 

actuarial value of assets and funding target are provided as of that date, but the 

prefunding balance must be developed. 

 

For 2016, there is a contribution of $110,000 made on 1/1/2017. This must be discounted 

using the 2016 plan effective rate to 1/1/2016. 

 

Discounted contribution for 2016 = $110,000 ÷ 1.05 = $104,762 

 

There is an excess contribution made for 2016 of $9,762 ($104,762 - $95,000). IRC 

section 430(f)(6)(B) allows the employer to elect to increase the prefunding balance by 

any excess contribution.  The general conditions of the exam state that the employer 

makes this election.  This excess contribution is added to the prefunding balance as of the 

first day of the next year (1/1/2017), and is increased with interest using the plan effective 

rate for the plan year for which the excess contribution is made. 

  

Addition to prefunding balance as of 1/1/2017 = $9,762 × 1.05 = $10,250 

 

It was unnecessary for the employer to elect to use $6,000 of the funding standard 

carryover balance (which must be used before the prefunding balance according to IRC 

section 430(f)(3)(B)) to pay for the minimum required contribution because there was an 

excess contribution made.  The $6,000 is therefore added to the prefunding balance, and 

increased with interest using the asset rate of return (which would have been used had the 

balance remained as part of the funding standard carryover balance).  See Treasury 

regulation 1.430(f)-1(b)(3)(iii). In addition, the existing prefunding balance of $500 

grows using the 2016 actual asset rate of return of 15% (IRC section 430(f)(8)). 

 

Prefunding balance1/1/2017 = ($500 × 1.15) + $10,250 + ($6,000 × 1.15) = $17,725 

 

X% = 
000,195$

725,17$000,200$ 
 = 93.47% 

  

Answer is C. 
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Question 38 

 

Treasury regulation 1.430(d)-1(f)(2) provides that for plans with fewer than 100 

participants and beneficiaries, the actuary can assume no pre-retirement mortality 

decrements if it is a reasonable assumption. The statement is false. 

 

Answer is B. 

 

 

 

 

 

 

 

 

Question 39  

 

The target normal cost is equal to the present value of the increase in the accrued benefit 

during 2017.  The accrued benefit as of the first day of the 2017 plan year is determined 

using only salary history and benefit limits in effect as of 1/1/2017. The accrued benefit 

as of the last day of the year is determined by including projected 2017 salary (using the 

10% assumed salary increase) and benefit limits in effect as of 12/31/2017. 

 

The final 3-year average salary can be determined as of both the beginning and end of 

2017. As of 1/1/2017, this is $125,000 (Smith’s salary in each prior year). As of 

12/31/2017, the final 3-year average salary is: 

 

3

)10.1000,125($000,125$000,125$ 
 = $129,167 

 

The accrued benefit as of the first and last day of the year can be determined. Smith has 7 

years of service as of 1/1/2017 and 8 years of service as of 12/31/2017. 

 

1/1/2017 accrued benefit = 12.5% × $125,000 × 7 years of service = $109,375 

12/31/2017 accrued benefit = 12.5% × $129,167 × 8 years of service = $129,167 

 

The limitation of IRC section 415(b) must be considered with regard to both the 

beginning and end of year accrued benefits.  Smith entered the plan on 1/1/2013 (this is 

the plan effective date, and immediate entry is assumed under the plan general 

conditions) and has 4 years of plan participation as of 1/1/2017 and 5 years of plan 

participation as of 12/31/2017.  The IRC section 415(b) dollar limit for 2017 is assumed 

to be $215,000. This is reduced when years of plan participation are less than 10, as is the 

case for Smith. 
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1/1/2017 IRC section 415(b) dollar limit = 
10
4  × $215,000 = $86,000 

12/31/2017 IRC section 415(b) dollar limit = 
10
5  × $215,000 = $107,500 

 

The IRC section 415(b) percent of salary limit is equal to 100% of the high consecutive 

3-year average salary, reduced when years of service are less than 10. The IRC section 

415(b) percent of salary limit is: 

 

1/1/2017 IRC section 415(b) percent of salary limit = 
10
7  × $125,000 = $87,500 

12/31/2017 IRC section 415(b) percent of salary limit = 
10
8  × $129,167 = $103,334 

 

The overall 415(b) limit is equal to the smaller of the dollar limit and the percent of 

salary limit. This is: 

 

1/1/2017 IRC section 415(b) limit = $86,000 

12/31/2017 IRC section 415(b) limit = $103,334 

 

These are each less than the plan accrued benefit, so the accrued benefit is limited to the 

IRC section 415 limit both at the beginning and the end of 2017. 

 

Smith is 5 years from normal retirement age 65 (assumed under the exam general 

conditions), so the segment 2 interest rate of 6% is used to discount retirement benefits 

paid from age 65 through age 80, and the segment 3 interest rate of 7% is used to 

discount benefits paid at age 80 and later. A preretirement mortality decrement is used.  

The commutation functions used are found in the tables of supplementary factors 

provided with the examination, for a female participant using 6% and 7% interest. 

 

Target normal cost = ($103,334 – $86,000) × 















%7@60

)12(

%7@80

%6@60

)12(

%6@80

)12(

%6@65

D

N

D

NN
 

 = $17,334 × 











16,669

21,161

29,281

181,47929,241
 

 = $137,294  

 

Answer is C. 
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Question 40 
 

When funding balances are used to pay for required quarterly contributions, the amounts 

of the quarterly contributions are discounted using the plan effective interest rate from the 

due date of the quarterly contribution to the first day of the plan year. The due dates of 

quarterly contributions for a calendar year plan are April 15, July 15, October 15, and 

January 15 of the following year. The discounted value of the quarterly contributions for 

2016 as of 1/1/2016 is: 

 

($22,500 × 12/5.3

%6v ) + ($22,500 × 12/5.6

%6v ) + ($22,500 × 12/5.9

%6v ) + ($22,500 × 12/5.12

%6v ) 

= $22,121 + $21,801 + $21,485 + $21,175 = $86,582 

 

The funding standard carryover balance is used before any of the prefunding balance can 

be used, so the entire $10,000 funding standard carryover balance is used to pay for the 

quarterly contributions, and $76,582 of the prefunding balance is used to pay for the 

quarterly contributions, leaving an additional $13,418 of prefunding balance as of 

1/1/2016. 

 

Funding balances that are used to pay for the quarterly contributions are also deemed to 

be elected to be used to pay for the minimum required contribution. In addition to the 

funding balance, there was a $120,000 contribution paid on 3/1/2017 for 2016. The 

discounted value of the contribution as of 1/1/2016 is: 

 

$120,000 × 12/14

%6v  = $112,113 

 

The minimum required contribution was only $100,000, so counting both the actual 

contribution and the election to use funding balances to pay for the quarterly 

contributions, there is an excess contribution to the plan. 

 

2016 excess contribution = $112,113 + $86,582 – $100,000 = $98,695 

 

Of this excess contribution, $12,113 is attributable to the actual contribution made, and 

$86,582 is attributable to the use of the funding balances. 
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The general conditions of the exam state that the employer elects to add any excess 

contribution to the prefunding balance, which is done as of the first day of the next year 

(1/1/2017). Generally, the excess contribution is increased using the valuation interest 

rate for the current year (2016).  However, when part of the excess contribution is 

attributable to the use of the funding balances to pay for the minimum required 

contribution, that portion of the excess contribution is increased using the actual asset rate 

of return (2% for 2016) instead of the plan effective rate. In addition, any remaining 

funding balance is increased to the next plan year using the actual asset rate of return for 

the current plan year. 

 

1/1/2017 prefunding balance = ($13,418 × 1.02) + ($12,113 × 1.06) + ($86,582 × 1.02) 

 = $114,840 

  

Answer is B. 
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Question 41 
 

The expected unfunded accrued liability using the Entry Age Normal (EAN) method is 

equal to the sum of the prior year unfunded accrued liability and the prior year normal 

cost, increased with interest using the valuation interest rate to the current valuation date, 

and reduced by the contribution(s) for the prior year, increased with interest from the date 

contributed to the current valuation date. The unfunded accrued liability is equal to the 

accrued liability less the actuarial value of the assets. 

 

The normal cost under the entry age normal funding method is based upon the projected 

benefit at assumed retirement age (65 in this question, per the general conditions of the 

exam), and is assumed to begin at hire age (regardless of the actual date of entry into the 

plan).  The accrued liability under EAN is equal to the accumulated value of the prior 

normal costs (as of the valuation date).  

 

Each participant was hired at age 60, has 2 years of service as of 1/1/2017, and will have 

5 years of service at age 65. 

 

Projected benefit for each participant at age 65 = $125 × 5 years of service = $625 

 

The normal cost and accrued liability as of 1/1/2017 is: 

 

Normal cost = $625 × 12 × 10 × )12(

65a  × v5 ÷ 
07.|5

a  = $75,000 × 
65

)12(

65

D

N
 × v5 ÷ 

07.|5
a  

 = $75,000 × 
394,11

172,115
× v5 ÷ 

07.|5
a  = $123,204 

Accrued liability = $123,204 × 
07.|2

s  = $272,885 

 

Note that the commutation functions used are found in the tables of supplementary 

factors provided with the examination, for a male participant 7% interest. The general 

conditions of the exam state that there are no pre-retirement decrements, so the pre-

retirement adjustment is for interest only. 

 

The contributions to the plan for 2017 were $123,204 made on 7/1/2017 and $60,000 

made on 12/1/2017. 

 

The 1/1/2018 expected unfunded accrued liability is: 

 

([($272,885 – $190,000) + $123,204] × 1.07) 

 – ($123,204 × 1.076/12) – ($60,000 × 1.071/12) = $32,733 

 

Answer is B. 
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Question 42 
 

Smith has retired on the 1/1/2017 valuation date at age 65. The segment 1 interest rate of 

5% is used to discount retirement benefits paid from age 65 to age 70 (benefits paid 

within 5 years from the valuation date). The segment 2 interest rate of 6% is used to 

discount retirement benefits paid from age 70 to age 85 (benefits paid between 6 and 20 

years from the valuation date), and the segment 3 interest rate of 7% is used to discount 

benefits paid at age 85 and later.  The commutation functions used are found in the tables 

of supplementary factors provided with the examination, for a male participant using 5%, 

6%, and 7% interest. 

 

Life annuity = 


















%7@65

)12(

%7@85

%6@65

)12(

%6@85

)12(

%6@70

%5@65

)12(

%5@70

)12(

%5@65

D

N

D

NN

D

NN
 

 = 














11,394

6,608

20,977

189,15909,139

844,38

062,291331,459
 = 10.8574 

 

The life with 20 year certain annuity must be determined. Factors are not provided for the 

certain period, and must be developed. Note that the segment 1 interest rate is used for 

the first 5 years of the certain period and the segment 2 interest rate is used for the final 

15 years of the certain period. 

 
)12(

%5|5
a  = 4.4459 and )12(

%6|15
a  = 10.0251 

 

Life with 20 year certain annuity = )12(

%5|5
a  + )12(

%6|15
a 5

%6v  + 
%7@65

)12(

%7@85

D

N
 

 = 4.4459 + (10.0251 × 0.7473) + 
394,11

608,6
 = 12.5176 

 

The funding target is equal to the present value of the benefit accrued as of the valuation 

date (first day of the year). 

 

Funding target using plan normal form = $3,200 × 12 × 12.5176 = $480,676 

Funding target using elected life annuity = $4,000 × 12 × 10.8574 = $521,155 

 

$X = $521,155 – $480,676 = $40,479 

 

Answer is C. 
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Question 43 
 

The amendment increases future benefit accruals only, not past service accruals. 

However, the entry age normal cost method is a projected benefit method. The accrued 

liability is a function of the projected benefit, which increases under the terms of the plan 

amendment. The accrued liability will increase under the plan amendment. The statement 

is false. 

 

Answer is B. 

 

Note: The only cost method for which the accrued liability will not increase is the unit 

credit method, because that is the only method that is not a projected benefit method. 

Rather, unit credit bases the accrued liability on the benefit accrued as of the first day of 

the year, which is unaffected by the plan amendment in this question. 

 

 

 

 

 

Question 44 
 

IRC section 430(j)(2) provides that contributions made on a date other than the valuation 

date are adjusted for interest using the plan effective rate from the date paid to the 

valuation date.  IRC section 430(j)(3)(A) states that when a quarterly contribution is 

made late, the interest adjustment from the date paid to the quarterly due date is equal to 

the plan effective rate plus 5 percentage points. 

 

The plan effective rate in this question is 6%, and the quarterly installment that was due 

on 4/15/2017 but not paid until 6/30/2017 must be discounted for that period using an 

interest rate of 11% (6% + 5%). 

 

The value of the 4/15/2017 quarterly installment as of 1/1/2017: 

 

If installment paid on time = $440,000 × 12/5.3

%6v  = $432,585 

If installment paid late (on 6/30/2017) = $440,000 × 12/5.3

%6v  × 12/5.2

%11v  = $423,282 

 

The increase in the contribution required on 9/15/2018 if the 4/15/2017 quarterly 

installment is paid on 6/30/2017 is: 

 

$X = ($432,585 – $423,282) × 1.0620.5/12 = $10,277 

 

Answer is C. 
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Question 45 
 

The experience gain or loss with regard to Smith’s death is equal to the difference 

between the actual liability and the expected liability. The actual liability is the amount of 

the death benefit, which is $30,000. The expected liability is equal to the accrued liability 

under the cost method (the method is not given – however, Smith has reached retirement 

age as of 1/1/2017 and is fully accrued, so the method is irrelevant). 

 

Accrued benefit as of 1/1/2017 = $83.33 × 12 years of service = $999.96 

 

The expected liability is equal to the death benefit multiplied by the probability of death 

while age 64, plus the present value of the $999.96 monthly accrued benefit payable 

beginning on 1/1/2017, multiplied by the probability of surviving from age 64 to age 65. 

It is given that the probability of death at age 64 is equal to 0.004, so the probability of 

surviving from age 64 to age 65 is equal to 0.996. 

 

The commutation functions used are found in the tables of supplementary factors 

provided with the examination, for a male participant using 5% interest. 

 

Expected liability = ($30,000 × 0.004) + ($996.96 × 12 × 
65

12(

65

D

N
 × 0.996) 

 = ($30,000 × 0.004) + ($996.96 × 12 × 
844,38

331,459
 × 0.996) 

 = $141,447 

 

2016 gain = $X = $141,447 – $30,000 = $111,447 

  

Answer is C. 

 

Note: The method of dealing with the pre-retirement death benefit for single employer 

plans (the special pro-rating method) does not apply to multiemployer plans. The accrued 

liability with regard to the death benefit is determined under the actuarial cost method 

being used. 
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Question 46 
 

The average value method under IRC section 430(g)(3)(B), Treasury regulation 1.430(g)-

1(c)(2), and Revenue Notice 2009-22 allows for averaging of fair market and adjusted 

fair market values for up to 25 months ending on the valuation date.  The asset method 

being used in this question averages the fair market value on the valuation date with the 

adjusted fair market value from each of the two prior year valuation dates. 

  

The adjusted fair market value from a particular valuation date is the fair market value on 

that date, adjusted for all contributions, benefit payments and administrative expenses 

that occurred between that valuation date and the current valuation date, and further 

adjusted for expected earnings based upon the actuary’s best estimate of the asset rate of 

return for the year.  If this assumed rate of return is larger than the segment 3 interest rate, 

then that segment 3 interest rate is used.  In this question, the segment 3 rate for 2015 of 

5% is used to determine the expected earnings for that year (the assumed rate of return of 

7% is larger).  The segment 3 rate for 2016 of 6% is used to determine the expected 

earnings for that year (the assumed rate of return of 7% is larger). 

  

The expected earnings for 2015 are:  

 

(53,800 × .05) + (2,000 × [1.053.5/12 – 1]) – ([2,300 + 200] × [1.056/12 – 1]) = 2,657 

 

The expected earnings for 2016 are:  

 

(66,200 × .06) + (2,000 × [1.063.5/12 – 1]) – ([2,400 + 200] × [1.066/12 – 1]) = 3,929 

 

Note that the benefit payments and administrative expenses occurred on 7/1, so there is ½ 

of a year of expected earnings associated with those transactions.  The contribution is 

deposited 8½ months into the plan year, so it gets 3½ months of assumed interest. 

 

1/1/2015 adjusted fair market value (adjusted to 1/1/2017) 

= 53,800 + (2,000 + 2,000) – (2,300 + 2,400) – (200 + 200) + (2,657 + 3,929) = 59,286 

 

1/1/2016 adjusted fair market value (adjusted to 1/1/2017) 

= 66,200 + 2,000 – 2,400 – 200 + 3,929 = 69,529 

 

1/1/2017 average value = (78,600 + 69,529+ 59,286)/3 = 69,138 



 46 

 

Under IRC section 430(g)(3)(B)(iii), the actuarial value cannot be less than 90% of the 

market value of the assets.  90% of $78,600 is equal to $70,740. 

 

The 1/1/2017 actuarial value of assets is equal to $70,740. 

 

Answer is D. 
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Question 47 
 

The 5-year extension of the amortization period for bases existing prior to 1/1/2017 

requires a reamortization of the outstanding balance of the bases as of 1/1/2017, with an 

additional 5 years added to the remaining period.  Note that the 2016 actuarial loss of 

$800,000 is established on 1/1/2017, so it is ignored for purposes of this question.  In 

addition, the extension only applies to charge bases, so the given actuarial gain base from 

the 1/1/2016 valuation can be ignored as well. 

  

The outstanding balance of the two remaining bases that are affected by the amortization 

period extension must be determined as of 1/1/2017.  The outstanding balance of those 

bases as of 1/1/2016 can be amortized over the remaining period as of 1/1/2016, and then 

multiplied by the annuity due factor for one fewer year to obtain the outstanding balance 

as of 1/1/2017. 

 

Combined charge base 

Amortization as of 1/1/2016 = 

|9

000,700$

a
 = $100,412 

 

Outstanding balance as of 1/1/2017 = $100,412 × 
|8

a  = $641,561 

 

New amortization as of 1/1/2017 = 

|13

641,561$

a
 = $71,741 

 

Actuarial Loss 

Amortization as of 1/1/2016 = 

|15

000,120$

a
 = $12,313 

 

Outstanding balance as of 1/1/2017 = $12,313 × 
|14

a  = $115,221 

 

New amortization as of 1/1/2017 = 

|19

115,221$

a
 = $10,419 

 

Decrease in minimum required contribution as of 12/31/2017: 

 

[($100,412 - $71,741) + ($12,313 - $10,419)] × 1.07 = $32,705 

 

Answer is C. 



 48 

Question 48 
 

IRC section 4971(b) allows for an additional tax of 100% of the unpaid minimum 

required contribution to be assessed. The statement is true. 

 

Answer is A. 

 

 

 

 

 

 

 

 

 

 

Question 49 
 

When a plan participant retires, the gain or loss is equal to the difference between the 

actual liability and the expected liability (the expected liability is determined as if they 

had not retired and the accrued liability was determined under the cost method). 

 

Smith has retired at age 60 with 25 years of service.  The annual accrued benefit, payable 

at age 65 is: 

  

$50 × 12 × 25 years of service = $15,000 

 

This benefit is reduced by 2% for each of the two years that Smith has retired prior to 

attaining age 62 (for a total reduction of 4%). Note that there is no reduction for the years 

prior to age 65 and after age 62. 

 

Early retirement benefit = $15,000 × 0.96 = $14,400 

 

The actual liability is equal to the present value of the early retirement benefit payable 

immediately at age 60.  The commutation functions used are found in the tables of 

supplementary factors provided with the examination, for a male participant using 6% 

interest.  

Actual liability = $14,400 × 
)12(

60a  = $14,400 × 
60

)12(

60

D

N
 = $14,400 × 

999,28

283,353
 = $175,429 
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Under the unit credit cost method, the accrued liability is equal to the present value of the 

beginning of year accrued benefit.  For funding purposes, retirement age is assumed to be 

62 for 25% of the participants, and 65 for the remaining 75% of the participants, and 

there are no assumed pre-retirement decrements (a general condition of the exam). The 

accrued benefit for Smith as of 1/1/2017 is $15,000, unreduced both at age 62 and at age 

65. The accrued liability is equal to the present value of the payments expected to be 

made beginning at age 62 (with a 25% probability) plus the present value of the payments 

expected to be made beginning at age 65 (with a 75% probability). 

 

Expected liability = $15,000 × [( )12(

62a  × v2 × 0.25) + ( )12(

65a  × v5 × 0.75) 

 = $15,000 × [(
62

)12(

62

D

N
 × 0.889996 × 0.25) + (

65

)12(

65

D

N
 × 0.747258 × 0.75)] 

 = $15,000 × [(
547,25

636,298
 × 0.889996 × 0.25) 

 + (
977,20

812,228
× 0.747258 × 0.75)] 

 = $130,712 

 

There is an experience loss, because the actual liability is greater than the expected 

liability. 

 

$X = $175,429 – $130,712 = $44,717 

 

Answer is C. 
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Question 50 
 

The deductible limit for a single employer plan under IRC section 404(o)(2)(A) is equal 

to the sum of the funding target, the target normal cost, and the cushion amount, with the 

sum being reduced by the actuarial value of assets.  The cushion amount under IRC 

section 404(o)(3)(A) is equal to the sum of 50% of the funding target plus the increase in 

the funding target if future compensation increases were taken into account.  The plan is 

not at-risk for 2017. 

 

Cushion amount = (50%  7,500,000) + (9,250,000 – 7,500,000) = 5,500,000 

  

The IRC section 404(o)(2)(A) deductible limit is: 

   

 350,000 + 7,500,000 + 5,500,000 – 12,750,000 = 600,000 

 

For plans that are not at-risk, the deductible limit can be determined under IRC section 

404(o)(2)(B), if that gives a larger result than the deductible limit under IRC section 

404(o)(2)(A).  The deductible limit under IRC section 404(o)(2)(B) is equal to the sum of 

the funding target and target normal cost, if each were determined as if the plan was at-

risk, with the sum being reduced by the actuarial value of assets. 

 

The IRC section 404(o)(2)(B) deductible limit is: 

   

 500,000 + 13,000,000 – 12,750,000 = 750,000 

 

The deductible limit is the larger of the IRC section 404(o)(2)(A) and 404(o)(2)(B) limits, 

which is 750,000. 

 

Answer is B. 

 

Note: Without regulations for IRC section 404(o), it is unclear as to whether the 

deductible limit is determined as of the valuation date, or as of the close of the 

employer’s fiscal year (which has traditionally been when the deductible limit is 

determined). In this question, if 750,000 is increased using the 5.0% effective interest rate 

to 12/31/2017, the result is 787,500.  This is in the same answer range.  Also note that it 

is given that there have always been more than 500 participants.  The cushion amount is 

adjusted in certain cases for HCEs if the plan has no more than 100 participants, and that 

exception does not apply to this question 
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Question 51 
 

Treasury regulation 1.430(f)-1(f)(2)(iii) requires that an election to reduce funding 

balances must be made no later than the end of the plan year for which the election will 

apply. For the 2017 plan year, that means that the election must be made no later than 

12/31/2017. The statement is true. 

 

Answer is A. 
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