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Background Aktum’ ne

Aktuarfirmaet Lillevold & Partners

« «New»/third alternative for pension plan design

. , effective
1.1.2014

e Intended to combine risk properties from Defined Benefit/DB
and Defined Contribution/DC

e Merging the best of two worlds?
e Market potential:

- Private sector:
« Existing DB plans not yet (fully) converted to DC?
« DC plans that have already replaced DB plans?

- Reengineering of public sector DB plans?
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Main features

AktM&lT ne
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From DC

From DB

Mandatory

Defined via contribution
and accumulation of
pension account

Account values released upon members’
death distributed among surviving
members

Intended gender neutral benefit level (by
?-enhancement of contribution)

Optional

Account value adjusted in line with salary
iIncrease index during accumulation

Account value adjusted in line with pension
Increase index during decumulation
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Financing of optional salary- Al{tuar ne
_l]_n_ke_d_adJu_S_tmentS Of account Aktuarfirmaet Lillevold & Partners

1. Account’s own investment return

2. Investment return above/below salary-increase:

To/from plan’s “adjustment fund” (fund not separate
pr. member)

3. If adjustment fund below/above lower/upper limits
after 2. Balancing contribution from/to plan sponsor(‘s
premium fund)
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Stating the risk problem Aktum’ e
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e In the absence of optional provisions of salary-linked
adjustment : Risk properties very similar to DC:

- Employee/pensioner: Full risk for benefit amount

- Employer/plan sponsor: Risk limited to annual
contributions

« With optional provisions of salary-linked adjustment
included:

- Risk properties more complex

- In particular: Risk of accounts’ investment return vs.
risk of account adjustment
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Financing mechanism Aktum’g”le
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Return >
Salary
Increase»

Y:

(Return+Salary
Increase) to

N:

(Salary

Increase+Return) to

adjustment fund from hybrid account from
hybrid account adjustment fund

Accumulated
adjustment
fund below 0?

Accumulated N
adjustment
fund above
ceiling?

Y:

Y:

Amount exceeding ceiling N: Negative balance N:
from adjustment fund to ’ financed by
premium fund Adjust t fund OK. . j .
(economically equivalent to Justmentun contribution from OB
payment to sponsor) sponsor
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Dynamics of financing Aktumf 1e
_C_O_mp_o_n_e_nls— Aktuarfirmaet Lillevold & Partners

HA;, = (HA;_{ + contry_) - (1 + sal_inc;)

AF _to_HA; = (HA,_{ + contr;_,) - (sal_inc; — return;)

AF,
= Min{Max|[AF;_, - (1 + return,) — AF _to_HA,,0], AF_Max,}

Sponsor_to_AF; = AF; — [AF;_{ - (1 + return,) — AF_to_HA]
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Issues for consideration - Aktuar ne
_gﬂnﬁtaummd Aktuarfirmaet Lillevold & Partners

« Risk properties of the plan sponsor’s additional
contributions (+/+) over time, depending on different
models/assumptions for the underlying risks for
investment return and salary increases?

e Impact of adjustment fund giving rise to benefit
enhancements in terms of:

- additional (and unintended?) benefits to the retiree

- additional costs to the plan sponsor
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Model for salary increase Aktlxlm’ e
_aﬂ_d_ﬂnﬁﬂ_c_'l_al_r_e tu rn Aktuarfirmaet Lillevold & Partners

sal_inc;t=1,..narei.i.d
returng;t=1,..narei.i.d

sal_inc, and return; are independent for s # t;s,t =
1,..,n.

2
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Risk scenarios (1) Al{tuar ne
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e Up < Ug; Investment returns “on average” lower than
salary increases:

- Risk structure similar to DB plan

» Where return systematically below salary-indexing is
very likely to impose additional financing requirement =
cost related to past service/accruals
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Risk scenarios (2) Aktum’ ne
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e Up > Ug; Investment returns “on average” higher than
salary increases:

1. “Restrictive” upper limit for adjustment fund:
 Risk structure similar to DB plan

- Where return systematically in excess of salary-indexing is
very likely to induce economic benefit for plan

sponsor(and little/restricted benefit enhancement at
retirement)

2. “Excessive”/no upper limit for adjustment fund:
 Risk structure similar to DC plan

- Where return systematically in excess of salary-indexing is
very likely to induce benefit enhancement at retirement
(and little, if any, economic benefit to plan sponsor)
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Aktuar ne
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Risk scenarios (3)

e For both previous cases: Modification compared to
ordinary DB that salary-link is universal/common to all
members as opposed to individual member’s salary

development
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Risk scenarios (4) Aktum’ ne
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e Up = Ug; Investment returns and salary increases “on
average” in balance

- The least trivial case with the least obvious (most
challenging!) risk properties. Probabilistic properties for the
aggregate of plan sponsor’s additional contributions:

» Given the return;- and sal_inc;- stochasticy, although with the
same expectation, in combination with the stochastic AF;-
dynamics, is the intuitively based “plan sponsor’s additional
contributions average out to 0” valid?

» Role and impact of an Max_AF;?

» Role and impact of AE, and Max_AF, giving rise to benefit
enhancements?
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Case study for up = pg AktM&lT ne
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Ur = us = Log(1.03)

o = 0.0075

op = 0.06

p = 0.00,0.25,0.50 and 0.75 respectively

Motivation (convincing?): 2/3 percentile intervals that
«largely» capture the realised values for sal_inc; and return;
are (0.0225,0.0375) and (—0.03,0.09) respectively.
Reasonably representative (?).

n = 35

Monte Carlo simulations, 100K pseudo-stochastic scenarion
realisations.
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Risk property measures - Aktumf 1e
tla S i g :S Aktuarfirmaet Lillevold & Partners

Discounting factors:
1
Ve = t':0 ,t=0,,n
J=% 1+return;

Present value of contributions:
n-4 contry - v,

Present value of cash flows arising from salary index
financing:

* 1 Employer_to_AF; - v;
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Risk property measures - cost Aktua"/ ne
_O_f_.h_n_a_nﬂ_n_g_s_ala ry ] N d exat] O  Aktarfirmaet Lillevold & Partners

Aggregate measure of additional cost arising from salary
index financing:

EQr, Employer to_AF:v)
E(XT=4 contryvy)

Sal_ind _cost =

Volatility of cash flows arising from salary index financing:

2
Sal_ind_fin_vol = F (\/2?21 (Employer_to_AFt) . Ut>

contre_q
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Risk property measures - Aktmzr e
b_e_n_e_ﬁ_t_e_ﬂhaﬂ_c_e m e n t Aktuarfirmaet Lillevold & Partners

Enhancement stemming from the attribution to the hybrid
account of the adjustment fund at the member’s
retirement:

Enhance_from_AF = E (%)
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Results: Additional cost arising A/@I/MVEVIG
_fr_O_m_S_alﬁmn_d_eK fin ancin g Aktuarfirmaet Lillevold & Partners
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Results: Volatility of cash flows A/{U/I&H’SVI&
from Salary indeX finanCing Aktuarfirmaet Lillevold & Partners

Sal_ind_fin_vol
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Results: Enhancement from A/{U/I&H’SVIE
_a_dj_us_tme_nlﬂ& Aktuarfirmaet Lillevold & Partners
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Discussion/comments/ A/{tuar e
_i_nj:e_[pl'f_t_atm Aktuarfirmaet Lillevold & Partners

e Although uip = ug, salary indexation is not self-financed by
inmvestment return (as measured by PV ex ante!)

» The expected additional cost increases with increasing
max_AF

« The volatility of financing the extra cost decreases with
increasing max_AF

e p has little impact on both the expected level and the
volatility of the additional cost (!?)

« The expected enhancement increases with increasing
Max_AE, (obviously!) and is almost non-sensitive towards
changes in p.
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Benefit enhancement, AF, /HAnAktuargne
_Br_Ob_._d_]_S_tL_,_Ma_x_A F j— O 10 Aktuarfirmaet Lillevold & Partners

0.02 0.04 0.06 0.08 0.10
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Note on accounting for Aktuar e
_p_e_DSJD_DS_UASJ_g and ]tS l'l keS) Aktuarfirmaet Lillevold & Partners

e Binary accounting regime:

- Either your plan is DC

- Or you account for your plan as if DB

» Basis for accounting for DB plans:

- As if cash-flow liability is payment of benefits by (partly)
drawing on assets segregated for the purpose

- While actual cash-flow liability is towards plan providor
° <« R]Sk»:
- Volatility/Stochasticy in its own right has an impact

- Cost given expectance of stochastic outcome # Expected
cost under stochastic outcome scenario
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In closing AktM&lV ne
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« Comments, discussion or questions?

e Thank you for your attention!
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“Exceed client expectations by unique solutions building on
efficient use of theory, technology and innovation.




