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DB plan Deterioration ‘.cf‘q.oro C,iﬁ

244 DB plans, 03/2008 annual financial verification 247 DB plans, 03/2009 annual financial verification
80 ¥

100

o M M M g level T e 00~ 07~ 08~ 09~ 10~ 1i~ 12~ 13~ 14~ 15~

Funding level '

The average of rates of return from 04/2008 to 03/2009 is approximately —17.30%**,

*All plans above are Defined Benefit Corporate Pension Plans (under Defined Benefit Corporate Pension Act) and entrust
Mitsubishi UFJ Trust and Banking Corporation as the leading-manager.

**The result of 03/2009 annual financial verification among 247 DB plans above.

***Funding level = (Plan asset+Risk buffer),”Actuarial reserve

What needs to be considered and delivered?
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Current Situations of Cash Balance\F)lah\,\

]Cﬁ’).olo C/iﬁ

Benefit coefficient based on reason for withdrawal
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Benefit Amount=Accumulated amount of pay credit and interest credit (notional account balance) X
period stipulated in the

Interests calculated based on the government bond |
yield are added to the notional account balance of

J

Accumulated amount of pay credit and
interest credit (notional account balance)

-
-

J

previous year.

-
-

X
Reduction rate of
voluntary quit, etc.

/-
- _
-
-
-

Year n

- =

Benefit
Resource

Pension
Benefit

Benefit Resource =— Conversion rate

Retired

; Year 3
1

\\ \
~_Year 2\
~ \
\
I -

»
»

Year 1
~
~
\
' e

A\
~

granted to the emplo

-
-
-

s responding to
erits I:évery {"J/’rear.

~

Hired
4

cred

Eenting

inue

)

%rate of interest cost and conversion rate must

not fall below zero.

d service periods an
ACTUARIES | 7-12MARCH 2010 [ CAPE TOWN

[ frax

INTERNATIONAL CONGRESS OF




d

Current Situations of Cash Balance\F)lah\,\

Stabilization of obligation and cost on accounting iC42070 Cig

The decrement amount of PBO caused by I.C. decrease could balance out the
increment caused by the discount rate decrease.

rate of I.C.

Correlation between the rate of I.C. and the
discount rate (general tendency)

X estimated
rate of I.C.

Yield of government
bond

(DEstimated rate of I.C

(DObligation and Cost

Pay Credit(1*' Year) (@Discount rate

/NN
\/ W/

1t Year 2 Year 3 vear~ @0bligation and Cost
x 1/(1+discount rate) x 1/(1+discount rate)
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Current Situations of Cash Balance\F)lah\,\

Some Problems of current CB Plan iCA20l0 Cid

»Difficulty in maintaining stability of financial management
under the situation of increased investment volatility

»Investment profits are not directly reflected in benefits.

»>No option to choose different benefit patterns for participants

—partly because indices for interest credit are restricted to the
vield of government bonds, or a few other indices

Necessity of a new CB plan scheme
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Modified Cash Balance Plan —Ovepview-__
What is M-CB plan? iCA2070 CiA

Benchmark Related Plan proposed by the Japanese Society of Certified
Pension Actuaries (April 2009)

»Addition of the composite index-based rate to the interest credit

»Guaranteeing the sum of pay credits

M-CB plan has more..

»Some caps/floors variations for composite index-based rate

>»Index selection by participants
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M-CB plan

Composite index-based rate

N\ AL
iCﬁ 200 C/'w\

Japanese bonds: Nomura-BPI (whole market)

Japanese stocks: TOPIX and Nikkei Stock Average

Examples of economic indices which the composite index consists of:

Foreign bonds: Citigroup World Government Bond Index (excluding Japan)

Foreign stocks: MSCI Kokusai (reinvestment of dividends, gross basis)

1. Predetermined
ratio of asset
classes

EX)
Japanese bonds:60%

Japanese stocks:40%

2. Up-down ratios
are given in each
term

EX) fiscal year:2009
Nomura-BPI:1.2%
TOPIX:4.5%

3. Composite
index-based rate
(=rate of interest
cost) determination

EX)1.2 x60%+4.5 x 40%=
2.52%
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M-CB plan I

Stabilization of financial condition iCA2070 Cid

Setting up an investment portfolio of the plan asset in accordance with the
ratio of asset classes which the composite index is based on,

The plan asset yields of each asset class are expected to correspond with
each economic index. (Although a complete match is hardly ever achieved)

Case that the stock market falls down from 10t year to 12th year

~ Plan asset
\ ]
- B Notional account
balance
"""" - Interest credit
] .
Pay credit
1st Year 2"d Year 10th Year 11th Year 12t Year
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M-CB plan

Variety of floors/caps

NP\ N\AL
]Cﬁ’z.olo Cw\

X: To set a floor for the rate of interest credit each year

during the whole period (not a single-year based floor)

Y: To guarantee capital and interest of pay credit based on a certain rate

— Floor X
— No floor

A

Notional account balance

v
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M-CB plan I

Index selection by participants iCA20l0 Cid

Participants’ own investment policies and life plans can be reflected

: fixed rate
B: indices which consist of bonds mainly (low risk, low average of return)
C: indices which consist of stocks mainly (high risk, high average of return)

A

/_/

Notional account balance

Age 22-39 —— >« Age 40-49 —»«— Age 50-60 —
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Issues to be examined FIoors/Cap;a!(EL)'%\,\

Necessity of setting floors iCA2ret0 CiA

Case: participants join a plan at age 22 and pay credit is 300 thousand yen per
year through the whole term

008
007 r
006
0.05 —Plan A (ags 40
£ —pPlan B (age 40
= ——Plan C (ags 40
§ 004 —Plan A (age 60
T Al\ ——Plan B (ags 60)
003 —Plan C (age 60)
002 Composite index
' l /"\ Plan A | PlanB | Plan C
Expected rate of
0.01 . . 3.50% | 4.50% | 2.10%
interest credit (%) ° ° 0
0 Standard 0 0 0
1 35 7 9 1113151719 21 23 25 27 29 31 33 35 deviation* 5.50% | 8.40% | 3.35%

MNotional account balancs Million Yen!

*estimated by actual records from 1989 to 2008
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Issues to be examined Floors/Caps(2)*

Impact of floors on benefits iCA2070 CiAq

Floor A- :0% for each single-year (X-type floor)
Floor A-2):2.5% during the participation period (Y-type floor)
Floor A-(@):decreasing pay credit from 300 thousand yen to approximately 250

thousand in addition to Floor A-@ to the extent that the average of benefits equals
that of Floor A-@ (X-type floor)

— Distributions of Notional Account Balance at age 60 —
Composite index 03

Plan A 025

Expected rate of interest | 3.50%
credit (%)

Standard deviation 5.50%

02

= =+A (o fbor)
Fbor A-@
Fbor A-@
Fbor A-®

Probab ility
o
-

0.1 ~

’,
0 =

~8 12 17 22 27 32 37 42 47
Notbonalaccountbabnce (M illon Yen)
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Issues to be examined Floors/Caps(3)*

Impact of floors on benefits

i

icfp.oro C/iﬁ

Distribution of benefits at age 60 with 3 types of Floors

Unit: 1,000 yen

A (no floor) Floor A-®D Floor A-@ Floor A-®
Average 23,913 29,251 24,289 24,289
Lower 1% 14,039 19,799 19,100 16,441
Lower 5% 16,233 21,851 19,100 18,145
Lower 10% 17,601 23,100 19,100 19,182
Lower 20% 19,339 24,800 19,339 20,593
Upper 10% 30,987 36,145 30,987 30,014

relatively high in Floor A-®.

Floor A-@); secures at least 19 million
Floor A-(@; does not prevent benefits from falling below the initially assumed benefit.

However, the possibility of benefit exceeding the initially assumed benefit is

under which benefits never fall.

Possibility

|
Floor A-2® floor A-(3)

exceeds the initially assumed benefit

44.6%

exceeds 90% of the initially assumed benefit 63.2%
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Issues to be examined Floors/Caps(4)*

Which type of floor is favorable to plan sponsors? ]C/ﬂq_olo C‘ﬁ

Divergence between distribution of the investment performance and the amount of
benefit with floor A-@ or A-@ at age 60

1

0.9

<
©

e
—

Floor A-@ generates
less divergence that
leads to stabilization
of financial conditions.

=4
=

Probability
o

=4
~

e
w

=
)

e
~

-8 -1 6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6 i 8 9 10
Benefits—Plan assets (Million Yen)

o

|WFloor A-@ WFloor A-® |

X The measurement substituted distribution of benefit at age 60

with no floor for investment performance.
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Issues to be examined FIoors/Cap/s(é)'%\,\

Simulation regarding funding level

in"Lolo C/'h‘\
Funding level after 10 years
1
0.8
:gi 0.4
0.2 I
0 ‘

55%~ 64%
65%~ 74%
75%~ 84%
85%~94%
95%~104%
105%~114%
115%~124%
125%~134%
135%~144%
145%~154%
155%~ 164%

Funding level

MFloor A-2 MFloor A-®

Financial condition of Floor A-@) tends to be more stable than Floor A-®
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Issues to be examined FIoors/Cap/sQé)'%\,\

Simulation to measure the impact of floors/caps ]Cﬁ’z.olo C\ﬁ

Casel: 0% for a floor, 7% for a cap for a single-year
Case?2: -2% for a floor, 9% for a cap for a single-year
Case: 2.5% for a floor, 4.5% for a cap for the whole period

12

1

o
©

Probab ility
o
D

o
~

o
o

-
r

55% ~64%
65% ~74%
75% ~84%
85% ~94%
95% ~104%
105% ~114%
115% ~124%
125% ~134%
135% ~144%
145% ~154%
155% ~164%

Fundihng Level

|lCase1 M Case 2 mCase 3 |
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Issues to be examined FIoors/Cap/s!(Z)'%\,\

d

Discount for guarantee ]C#"Lolo Cw\
Age 30 Age 40 Age 60
Possibili Possibili Possibili
Guarant | ty of Guarant | ty of Guarant | ty of
ee addition | ee addition | ee addition
Guarant | (thousan | al costs (thousan | al costs (thousan | al costs
ee rate d yen) (%) d yen) (%) d yen) (%)
2.50% 2,686 33.90 6,884 27.27 | 19,135 18.64
2.00% 2,626 26.11 6,552 17.10 | 17,171 8.24
Guarantee at age 30 is multiplied by the discount rate 0.8 and age 40 by 0.9
Age 30 Age 40 Age 60
2.50% 1,880 00.00 5,607 1.55 19,135 18.64
2.00% 1,838 00.00 5,242 0.62 17,171 8.24
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Issues to be examined PBO (1) A —__
Issues by current standards (GAAP in Japan) iCA20l0 Ciq

1. How to estimate future rates of interest credit? Basing them on..

v'Actual values would be inappropriate because of their high volatility.
v'Averages for past years or market/economy forecasts could be options.

2. Link between the rate of interest credit and the discount rate

The actual rate and the estimation of the future rate of interest
credit would not correlate to the discount rate.

In M-CB plan, stabilization of PBO is not expected.

3. Link between notional account balances and plan assets
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Issues to be examined PBO (2)

Simulations based on historical data

d
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Transitbn of A sset/PBO (15 years) Transiton of Asset/PBO (10 years)
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FiscalYear
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S 2003
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Results (M-CB plan)

v'PBO in M-CB plan fluctuates more because of lack of correlation between the rate of

interest credit and the discount rate (1994-1998)

v'Link between notional account balances and plan assets mitigates the fall in

funding level when the asset decreased in 2000
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Issues to be examined PBO (3) ~—%

Necessity of a new measurement method '.c;ﬁ 20]0 C/iﬁ

Simulations indicate the M-CB plan can generate a large profit/loss
by current accounting standards.

Any new measurements?

Can the sum of notional account balances be the obligations of M-CB plans?
The Impact of the factors below should be considered;
- floors/caps - discount for voluntary retirement
- additional cost of annuities

A possible solution (personal opinion)
The sum of notional account balances plus the quantified additional contributions
risk as an option cost can be the obligation.
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Issues to be examined Others A —%__
in"LoloC/‘lﬁ

»Fluctuation of annuities

»Determination process of the benefit reduction
»Requirements for the composite index
»Investment regulations

>»and more..
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Conclusion and Next Step

/\/—— _—\/\
'\Cq 2.0]0 C/iﬁ

M-CB plan

Functions to relate notional account balances to pension assets

even under dire investment circumstance.

Plan sponsors: can deliver more sustainable financial management

Participants: can select an appropriate type of interest credit and
design of benefit level based on how much they intend to risk.

To introduce a practiceal application of this plan ...

Issues to be examined in more detail

(1) Method to measure the obligation
(2) Method to appraise caps/floors

(3) Modification of the benefit reduction determination process
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Contact Detalls | ~anausy
N NAL
'lc/ﬁ’l.olo C/'lﬁ

Takeshige Ota

Mitsubishi UFJ Trust and Banking Corporation
+81-03-5547-7525

takeshige_ota@tr.mufg.jp
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Appendix

Assumptions for Simulations -Analysis for PBO(1)-

NP\ A~
]Cﬁ’).olo C/iﬁ

Plan design

Notional account balance is paid. No benefit

discount for any reason

Type of payment

Only lump-sum benefit

320 thousand yen per year at any age

Pay credit o
Granted once at the beginning of each year
Composite rate is based on the same ratio as the
. class asset in the typical portfolio among
Interest credit (M- . .
corporate pension plans in Japan for the last 15
CB plan)

years.

Correlated to return on plan asset

Interest credit (
Current CB plan)

Single year average of 20 year newly- issued

government bond yield

Target benefit at
age 60 (join at age
22)

Approximately 240 million yen

Expected return of

plan assets

3.20%
*average of last 15 years actual data of the

typical portfolio

Rate of Return & )

Rate of Return of Typical Portfolio and Government Bond

|

WA
AT

A\ .
Sava

1988

1989

1990

1991

1992

1993

1994

=

1995
1996
1997
1998
1999
2000 |
2001
2002

2003
2004
2005
2006

A

Y \

FbcalYear

——Modified Rate of Return Typical
— 10 YearGovernmentBond
——20 YearGovernmentBond

Benefit payment
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Appendix

Assumptions for Simulations -Analysis for PBO(2)-

NP

]Cﬁ’z.o

__\/\
Jo C/iﬁ

— Participants Distribution

23
26
29
32
35
38

Age

41
44
47
50
53
56

59

0 200 400 600 800
Number of Prtcpants

Assumed rate of retirement

03
025 ,
02 /
015 /

Probab ility

eeeeeeeeeeeeeee
mmmmmmmmmmmmmmm

Average remaining service period

Approximately 18 years

Discount rate

Single year average of 20 year newly-issued government bond yields

Measurement attribute

Years-of-service approach

Estimation of future rate of interest credit (CB plan)

Latest actual rate(=discount rate)

Estimation of future rate of interest credit (M-CB plan)

1.MExpected rate of composite index (plan assets)

2.5 years average of actual return*®

Amount of the plan asset in the initial year

Equal to notional account balances

*If 5 years average falls below 0%, 0% is set as an alternative.
INTERNATIONAL CONGRESS OF ACTUARIES | 7-12MARCH 2010 | CAPE TOWN




Appendix

Assumptions for Simulations -Analysis for Caps/Floors—

N ANAL

iC/qmo;o C/iﬁ

v'/Assumed rate of retirement and distribution of participants are the same as those in

the PBO analysis

v'In the initial year, funding level is equal to 1.0 (the plan asset is equal to the liability)

Plan design Notional account balance is paid. No benefit discount for any reason
Type of payment Only lump-sum benefit

. 300 thousand yen per year at any age
Pay credit

Granted once at the beginning of each year

Interest credit

Plan A

Correlated to the return on plan asset

Estimation of future rate of interest credit with
Floor A-®

4.4% *coupled with single year based floor 0%

Target benefit at age 60 (oin at age 22)

Approximately 240 million yen

Expected return of plan assets

3.50% ( correlated to Plan A)

Benefit payment

Once at the end of the fiscal year

Contribution

Level contribution, 300 thousand yen per a participant, is paid once a year (based on the entry

age normal cost method)

Others

Return of the plan asset and interest credit is set to follow the normal distribution, and funding level after
10 years is calculated by 30,000 times
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