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Japanese	pensions	overview
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Annually Paid
Retirem ent
Benefit

tier I

Spouses of
C lass 2
insured

Public
sector
w orkers

C lass 3 insured

tier II

tier III

C lass 1 insured C lass 2 insured

Basic Pension
( 67.13 )

Self-em ployed indeviduals Private sector w orkers ( 35.99 )

Em ployees' Pension Insurance (EPI)

Additional
Pension
( 0.81 )

Substituted

National
Pension
Fund

( 0.45 )

D B
( 7.82 )

D C
( 5.05 )

D C
(Individual

type)
( 0.21 )

EPF
( 3.63 )

14% 54% 7%25%

(Unit:	1,000,000)



Two	financial	verifications	for	DB
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(a)	continuation	standard

t

present	value
revenue
(premium)

payment
(benefit) PV

OK bad

:		plan	assets
:		revenue	present	value
:		payment	present	value

Suppose	that	the	plan	continues	forever.



Two	financial	verifications	for	DB
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(b)	non-continuation	standard
Suppose	that	the	plan	terminates	suddenly.

OK bad

:			plan	assets
:		 total vested	rights

The	plan	should	have	assets	for	
their	total	vested	rights.

(beneficiaries)

(subscribers)



Two	financial	verifications	for	DB
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(b)	non-continuation	standard
Suppose	that	the	plan	terminates	suddenly.

t
now retiremententry

annuitization

present	value

tnow retiremententry

annuitization

present
value

=vested	rights =vested	rights

• vested	rights of	subscribers

t
nowretiremententry

present
value

=vested	rights

• vested	rights of	beneficiaries



Discount	rate
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We	will	focus	on	(b)

Each	company makes	a	decision.

It	is	based	on	the	long-term	outlook	of	
future	yield.

The	government determines	it.

It	is	based	on	the	yields	of	30-year	Japanese	
government	bonds	(=JGB).
(average	over	the	past	5	years)
(coefficient	0.8-1.2	allowed)

(a)	continuation	standard

(b)	non-continuation	standard
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(b)	non-continuation	standard
was	introduced.

(%)
(%) JGB(=Japanese	Government	Bond)	

are	plotted.
• blue	line			:	10-year
• red	line					:	20-year
• green	line	:	30-year

0.0	

0.5	

1.0	

1.5	

2.0	

2.5	

Case	2

Case	1

Case	1 :	It	does	not	change	for	≧6	years.
Case	2 :	It	does	not	change	for	≧4	years,	and	then	rises	abruptly.

Suppositions	of	future	JGB
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’09 ’10 ’11 ’12 ’13 ’14 ’15 ’16 ’17 ’18

30-year	JGB 2.14 2.12 2.08 1.91 1.76 1.64 1.41 0.56 --- ---

’09 ’10 ’11 ’12 ’13 ’14 ’15 ’16 ’17 ’18

Discount	rate	for	(b) 2.44 2.38 2.32 2.24 2.13 2.00 1.90 1.76 1.46

(unit	:	%)<interest	rates	for	each	year>

<(b)	non-continuation	standard>

The	average	over	the	past	5	years
is	applied	to	the	next	fiscal	year

financial	verifications	at	the	end	of	each	fiscal	year	(usually	on	March	31th)

PBSS/IACA	Colloquium	Cancun	2017

The	formula	to	determine	the	discount	rate

Historical	data	of	the	discount	rate
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blue	line :	JGB	interest	rate
green	line	:	discount	rate	for	(b)	non-continuation	standard

Case	2Case	1

(%)

’15 ’16 ’17 ’18 ’19 ’20 ’21 ’22 ’23 ’24

1.90 1.76 1.46 1.19 0.95 0.73 0.56 0.56 0.56

’15 ’16 ’17 ’18 ’19 ’20 ’21 ’22 ’23 ’24

1.90 1.76 1.46 1.19 0.95 0.73 0.56 1.05 1.54
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Assumption	for	the	30-year	discount	rate

Assumptions	for	analysis

(unit	:	%)(unit	:	%)
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blue	solid	line								:	after	increase
red	solid	line										:	before	increase
green	dotted	line		:	2014/3/31
purple	dotted	line	:	2015/3/31
gray	dotted	line					:	2016/3/31

Case	2

Case	1
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Plan	asset
All	of	the	assets	are	bonds,	which	completely	match	their	cash	flow	(=	ideal	LDI)

Plan	design (LDI	:	Liability-driven	investment	strategy)
Benefits	are	proportional	to	total	accumulated	salary		(which	is	typical	in	Japan)
Entry	age	:	22	years	old,	retirement	age	:	60	years	old

Actuarial	assumptions
Salary	increase	rate	:	2%,	turnover	rate	:	5%,	life	expectancy	:	the	latest	life	table

Population	distribution
Steady	state	(it	does	not	change	over	time)

Term	of	benefit	
The	following	two	assumptions	are	analyzed.

(a) Fixed	10	years	(regardless	of	alive	or	not)
(b) Whole	life	annuity,	with	the	first	10	year	guaranteed

Fiscal	year	end
March	31	on	each	year

PBSS/IACA	Colloquium	Cancun	2017

Other	assumptions

Assumptions	for	analysis

No	additional	premium	will	be	paid
even	if	there	is	a	deficit	at	the	end	of	fiscal	year.
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Case	1

Result	of	analysis

’15 ’16 ’17 ’18 ’19 ’20 ’21 ’22 ’23 ’24 ’25 ’26

1.41 0.56 0.56 0.56 0.56 0.56 0.56 0.56 0.56 0.56 0.56 0.56

1.90 1.76 1.46 1.19 0.95 0.73 0.56 0.56 0.56 0.56 0.56 0.56
106 114 110 106 102 99 96 96 96 96 96 96
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First	line	 :		interest	rate	of	30-year	JGB
Second	line :		Discount	rate	for	(b)
Third	line	 :		funding	ratio		(unit	:	%)

:			fair	value	of	the	plan	assets
:			estimated	total	vested	rights

Case	2

Assumption	(a)		:		Fixed	10	years	(regardless	of	alive	or	not)

’15 ’16 ’17 ’18 ’19 ’20 ’21 ’22 ’23 ’24 ’25 ’26

1.41 0.56 0.56 0.56 0.56 0.56 3.00 3.00 3.00 3.00 3.00 3.00

1.90 1.76 1.46 1.19 0.95 0.73 0.56 1.05 1.54 2.03 2.51 3.00
106 114 110 106 102 99 74 80 85 91 97 104

(unit	:	%)

:			funding	ratio	for	Case	1
:			funding	ratio	for	Case	2
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Case	1

Result	of	analysis

’15 ’16 ’17 ’18 ’19 ’20 ’21 ’22 ’23 ’24 ’25 ’26

1.41 0.56 0.56 0.56 0.56 0.56 0.56 0.56 0.56 0.56 0.56 0.56

1.90 1.76 1.46 1.19 0.95 0.73 0.56 0.56 0.56 0.56 0.56 0.56
115 127 121 115 110 105 101 101 101 101 101 101

:			fair	value	of	the	plan	assets
:			estimated	total	vested	rights

Case	2

Assumption	(b)		:		Whole	life	annuity,	with	the	first	10	year	guaranteed

’15 ’16 ’17 ’18 ’19 ’20 ’21 ’22 ’23 ’24 ’25 ’26

1.41 0.56 0.56 0.56 0.56 0.56 3.00 3.00 3.00 3.00 3.00 3.00

1.90 1.76 1.46 1.19 0.95 0.73 0.56 1.05 1.54 2.03 2.51 3.00
115 127 121 115 110 105 71 78 86 94 102 110

(unit	:	%)

:			funding	ratio	for	Case	1
:			funding	ratio	for	Case	2

(unit	:	%)
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Summery

The	prolonged	low	interest	rate	policy	is	hardship for	DBs,	to	be	sure,	but	
there	underlies	a	much	more	important	scenario;	a	sharp	rise	in	interest	rates.

In	that	case,	funding	ratio	drastically	decreases,
but	gradually	comes	back	to	its	former	level.
(without	additional	premium)

The	reason	is	the	following:
The	sudden	drop	of	funding	ratio	is owing	to
the	time	lag	when	30-year	JGB	is	applied	to
the	discount	rate.	(That’s	why	it’s	not	substantial)

An	easing	measure	should	be	taken,	in	preparation	for	a	rise	in	interest	rates.
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Possible	solutions

Determining	the	discount	rate
The	government	may	be	so	flexible	that	the	discount	rate	for	non-continuation	
standard	is	not	necessarily	calculated	by	the	average	over	the	past	5	years.
(Especially	in	case	that	high	interest	rate	is	likely	to	prolong.)

Altering	the	contribution	rule
The	lower	limit	of	the	additional	premium	may	be	brought	down.
(If	the	government	alters	the	formula	to	calculate	the	additional	premium.)

Method	of	estimating	a	fair	value	of	assets
The	book-value	may	be	partially	introduced,	resembling	“bond	held	to	ALM”	
as	is	introduced	in	evaluating	liabilities	of	a	life	insurance	company.
(In	case	that	ideal	cash	flow	matching	is	performed.)



THANK	YOU	FOR	YOUR	ATTENTION!
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