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Position of the risk-sharing DB

® Risk-sharing DB (RS) was Introduced as an intermediate between the defined-benefit plan (DB)

and the defined-contribution pension plan (DC)

® Employer and employees share risks

Traditional DC

Covered by Covered by
employer employees
Traditional DB RS |
plan
Employer Employer Employees

Employees
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Key features of the RS plan

® pre-defined benefits may be exposed to adjustment depending on the plan’s financial status
® employers additionally contribute more than the normal contributions as a risk margin

Downward adjustment No adjustment Upward adjustment

Risk margin
Risk margin Risk margin f
Assets +
_______ ‘ -~ Assets + PV of contributions
PV of contributions PV of benefits PV of benefits

Assets + PV of benefits
PV of contributions

Assets + PV of contributions
1 — Risk margin
PV of benefits

Assets + PV of contributions
PV of benefits
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Rules for Risk margin measurement

® There are two calculation methods prescribed by law named:
"standard method”, and “special method”

® |In the standard method, the following 1 + 2
(D The risk of asset fluctuations, defined as the risk that may occur once in 20 years
(@ The risk of declining the discount rate, specifically by 1.0%

® |n the special method, include other risk occurring from liabilities
(e.g., employee turnover and mortality)
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Advantages of the RS plan

® No need for sudden additional funding
— Planned cash flow

® Accounted for as DC plans under Japanese GAAP and IFRS
— Eliminate or reduce PBO

® Plan assets are pooled and managed collectively
— Better investment performance than the DC plan
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Disadvantages of the RS plan

® Raised Contributions for a certain period after introduction

® Participants/retirees receive benefits that may be adjusted

® The mechanism of the benefit adjustment is not simple
— This complexity makes it unclear how much risks
sponsors and participants/retirees bear respectively
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Simulation Assumptions

Simulation Assumptions

ZEEEn
9 ‘ta[IYN AFIR-ERM
N AAI Finance, Investment & ERM ISOA



Simulation Assumptions (1/3)

® An age composition of the participants/retirees is time-homogeneous

® The type of formula
— Cash balance plan
e Hypothetical account balances = Pay credit + interest credit
e Interest rate is fixed at 3.0% per year
e The pension benefit is an annuity certain for 20 years
e The lump sum death benefit is paid as the hypothetical account balances

® Risk margin
— Standard method
e The risk of asset fluctuations = 2.060 of plan assets
e The risk occurring from liability = Increase in liabilities due to 1% decrease in discount rate
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Simulation Assumptions (2/3)

® Asset mix used in the simulation

— Constant rebalance strategy
— One-year return has the normal distribution of N(3.0%, 8.26%)

Expected Star.1dz.;1rd DB DS FS GA SA
return deviation
Portfolio [A] 3.00 % 8.26 % 32.8% 221 % 10.0 % 221 % 10.0 % 3.0%
Portfolio [B] 4.00 % 11.14 % 16.7 % 30.2% 10.0 % 30.2% 10.0 % 3.0%
Portfolio [C] 2.00 % 5.42 % 49.0 % 14.0 % 10.0 % 14.0 % 10.0 % 3.0%
DB DS FB FS GA SA
Expected return 0.00 % 5.80 % 1.40 % 6.60 % 1.25% -0.10%
Standard deviation 1.80 % 18.50 % 10.00 % 18.00 % 0.00 % 0.30%
Correlation DB DS FB FS GA SA
Domestic bond (DB) 1.0 - - - - -
Domestic stock (DS) -0.3 1.0 - - - -
Foreign bond (FB) -0.3 0.7 1.0 - - -
Foreign stock (FS) -0.4 0.8 0.8 1.0 - -
General account (GA) 0.0 0.0 0.0 0.0 1.0 -
Short-term asset (SA) -0.2 0.2 0.3 0.3 0.0 1.0
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Simulation Assumptions (3/3)

e The age composition

during pension benefit period
I

Retirees
after pension benefit period
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Initial status of BS/PL

® Payments in a year are scaled to be just 100 for convenience

® |t also means that the total amount of benefits which a certain generation should be paid is 100

Balance sheet

Risk margin

Estimated risk occurring
from liabilities 434

Estimated risk occurring
from assets 305

Present value of
contributions
794

Assets
1,794

Present value of
benefits
2,588

Florence

Profit and loss statement

Contributions
45

Payments
100

Investment income
55

(note 1) The contribution is paid at the beginning of each year,
while the benefit is received at the end of each year

(note 2) Time-homogeneous age composition are assumed
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Difference in benefits among DB, DC and RS plan
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14 1u[I¥N AFIR-ERM
Finance, Investment & ERM ISOA




Setting

® Risk-buffer contributions (contributions on top of the normal contributions in order to build up a

risk buffer) are zero for the RS plan

® In this way, it can be considered that all the risks are put on participants/retirees because the

additional burden of the employer is zero for the RS plan.
® |In RS and DC plan, only the employees are exposed to all risks under this premise.

RS plan

(Risk-buffer contributions = 0) DC

Employer Employees Employer Employees
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Distribution of the total amounts of benefits (1/2)

® The fluctuation range in the RS plan spreads more slowly than the DC plan

350 5
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Distribution of the total amounts of benefits (2/2)

Florence

Frequency (a hundred times)

60 years

old

at the beginning of the simulation

18 years old
at the beginnnig of the simulation

participants joining 40 years after

the beggining of the simulation

20
18 m RS DC H RS DC H RS DC
16
14
12
10
8
6
4
2
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Valuation of the risk covered by sponsors and participants
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Evaluation measures of risks covered by sponsor and participants

Risks covered by Sponsor

RS= F+PG —S§

PV of Risk-buffer
contributions

Assets and PV of
contributions

F+PG

Risk margin

PV of benefits

S
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Risks covered by participants of
generation x

RP, = Z Max(bpg — CVaRy, (B),0)

xeX

~\_ Benefits of DB bpp

Benefits of RS b,

VaRy, (5)
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Parameters Setting

Risks covered by participants of

: : : : eneration x
® Total amount of benefits paid to a certain generation from 8

a DB plan is by = 100 RP, = Z Max(bpy — CVaR,,(8),0)
® Confidence level of CVaRis f = 0.95 x€X

® The risk covered by retirees is
RPp = Y. ,.cgr RP, , where R = {x|x = 60}

® The risk covered by active participants is
RPpa = ), . cpa RP, , where P* = {x|18 < x < 59}

® The risk covered future participants for 40 years is
RPpr =3 _ps RP,, where P/ = {x| — 22 < x <17}

~\_ Benefits of DB bpp

CVaR, (B) IR Benefits of RS b,

® The risk-buffer contributions are lump-sum contributions
at the start of the simulation.
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Risks covered by sponsors and participants/retirees in RS plan

® Increasing the risk covered by the plan sponsor, the participants/retirees’ risk decrease
® Point A, B and C represents the risk-balanced point between them

Risk margin Total
occurring from assets risk margin

3,600
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» 2.700 (iii) future participants
q) 7
3 2 2,400
e,
S ,100
3 <€ 1,800
(@] .
v 21500 \ 45-degree line
= 1,200
o
900
300 (i) f\/ ) 45°
0 — =
0 300 600 900 1,200 1,500 1,800

risks covered by a sponsor F
21 's[I¥YN AFIR-ERM
Finance, Investment & ERM ISOA

Florence



Three approaches to reduce the risk

Three approaches to reduce the risk
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Setting

® Three approaches to reduce the risk are as follows
— Change the portfolio

- Measure the effects of adopting the portfolio [B] and [C] in the slide 11
in addition to the portfolio [A]

— Abolish upward adjustment of benefits
— Prolong risk-buffer contributions periods

RS plan
Employer Employees

]
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Effects of changing the portfolio

® Increasing the expected return will reduce the risk of future generations, but will increase the overall risk
® Who will take the risk for whom?

Risk margin Total
occurring from assets risk margin

~.

(i) retirees (ii)active participants (iii)future participants
. ) I Portfolio [A]
(i) + (ii) + (iii) = | . Portfolio [B]
= Portfolio [C]

risks covered by
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® The risk of the participants/retirees is lowered

Effects of abolishing upward adjustment of benefits

® However, there is almost no impact where the employer's risk burden is small

risks covered by

rticipants

Florence
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Effects of prolonging risk-buffer contributions

® |t is very effective to prolong risk-buffer contributions periods to reduce risk
® The risk of active and future generations has been significantly reduced

Risk margin Total

occurring from assets risk margin (i) retirees (ii)active participants (iii)future participants

Lump—sum
20 years

Permanent

2,700 >

risks covered by

0 300 600 900 1,200 1,500
risks covered by a sponsor
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Conclusion

® Quantitative approach with Monte Carlo simulation cleared the
difference in the characteristics of the benefits in the DB, DC and
RS plan.

® | employed the CVaR as the evaluation measures and evaluated
the risk transferred to the employees from employers.

® Prolongation of risk-buffer contributions is very effective to
reduce the risk in the RS plan.
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Thank you for listening
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