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(Outl ine  o f  this  paper)  
It  i s  necessary  to  consider  LDI (Liabi l i ty  Driven Investment)  in  the  

context  o f  pension ALM (Asset  Liabi l i ty  Management) .  While  an 

appropriate  evaluation o f  the  pension l iabi l i ty  is  indispensable  to  do  so ,  

there  emerges  the direct ion toward integrat ing  debt  concepts  that  are  

separately  set .  I f  the  pension l iabi l i ty  is  properly  evaluated by  the  

mark-to-market  basis ,  i t  might  be  poss ible  to  stabi l ize  the  prof i t  and 

loss  management of  pension plans by us ing f inancial  techniques .  This  

relates  to  the entire  pension f inance ,  and i t  i s  a  key to  develop the  

future o f  the def ined benef it  pension plans.  In the context ,  pension 

actuaries  should review their  pr inc iples  and mind-sets .  
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1.  Background and concept  o f  LDI  

LDI is  now a popular  word among domest ic  and fore ign people  in  the 

pension world.  LDI means ‘Liabi l i ty  Driven Investment ’ and there  seem to  

be  the  fo l lowing matters  in  the  background o f  i t .  

1 .  Employers  want  to  reduce excessive  f luctuations of  pension costs .  

2 .  Accounting changes  have inf luenced pension l iabi l i t ies  direct ly.  

3 .  Funding regulat ions for  def ic ienc ies  have become severer  than before .  

4 .  It  seems to  be  adequate  for  the management o f  the  pension plans that  

are  c losed (exclude  new comers)  that  have increased in  the U.K.  and 

the U.S.  

 

Espec ial ly,  there  is  anxiety  about  the  reappearance  of  the miserable  

pension s i tuat ions  caused by ‘ the  Perfect  Storm’ represented by the  

combinat ion of  s tock market  crash,  interest  rates  fa l l  and rapid aging  

populat ion.  

The word LDI is  currently  used with somewhat  di f ferent  meanings 

among people .  General ly,  i t  means the investment  method whose 

benchmark is  not  the market  as  tradit ional  investment strategies  but  the  

pension l iabi l i ty.  Therefore ,  LDI should be  considered and understood in  

the context  o f  ALM (Asset  Liabi l i ty  Management) .  

In this  art ic le ,  only  the def ined benef i t  pension plans are  considered.  
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2.  Strategy o f  investments  for  pension l iabi l i t ies  

First  o f  a l l ,  i t  is  necessary  to  think about  a  r isk- free  port fo l io  to  the  

pension l iabi l i t ies  as  a  base  l ine.  This  is  ca l led cash-f low matching that  

cash-out  f low by pension l iabi l i t ies  is  complete ly  covered by cash- in  f low 

by  pension assets  as  shown in Figure  1 .  This  investment strategy of fsets  

the  f luctuat ions o f  markets .  

 

Figure  1:  Cash- f low matching 

 

Cash-flow by
assets

Cash-flow by
liabilities

 

Next ,  what  should be  considered is  pursuing investment opportunit ies  to  

get  more  than the r isk- free  rate .  This  strategy means to  accept  the  

mismatch of  cash f lows between pension l iabi l i t ies  and pension assets  and 

to  bear  the mismatch r isk as  shown in Figure 2 .  

 

F igure 2 :  Pursuing investment  opportunit ies  
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assets

Cash-flow by
liabilities
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3.  Def init ion and structure  o f  pension l iabi l i t ies  

It  is  the  most  important  for  ALM (rather  than LDI)  how to  def ine  

pension l iabi l i t ies  to  be  considered.  There  are  some categories  o f  pension 

l iabi l i t ies  such as  for  funding or for  accounting.  Moreover,  pension 

l iabi l i t ies  can be  divided into  the  past  port ion and the future  port ion.  

On the other  hand,  many def ined benef i t  pension plans have been 

"c losed"  ( i .e .  exc lude new comers)  in  the U.  K. ,  the  U.S.  and other  

countries .  Furthermore,  there  are  some “ frozen”  plans ( i .e .  stop future  

accruals  for  current  part ic ipants) .  The structure  o f  pension l iabi l i t ies  as  

such is  shown in Figure 3 .  

 

Figure  3 :  The structure  o f  pension l iabi l i t ies  
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There  are  many factors  to  inf luence the parts  o f  pension l iabi l i t ies .  

They are  the hir ing plan for  future  part ic ipants ,  the  salary  increase  for  

the future  part  o f  act ive  part ic ipants ,  the  re -valuat ion  of  benef i ts  (such as  

indexation)  for  the  past  part  o f  act ive  part ic ipants  and the re-valuation 

and the longevity  for  benef ic iar ies .  In  addit ion ,  the interest  rate  changes  

wi l l  in f luence heavi ly  on  the  pension l iabi l i t ies  o f  act ive  part ic ipants  and 

benef ic iar ies .  
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Fol lowing this ,  the  variat ions of  pension l iabi l i t ies  can be  as  shown as  

in  Table  1 .  

 

Table  1 :  Variat ion o f  Pension Liabi l i t ies  

 

 

The arrows “→ ”  in  the table  show the global  direct ions to  change.  The  

current  s i tuat ion of  Japan is  shown by underl ines .  From this  table ,  

pension l iabi l i t ies  seem to  move toward integrat ion.  The direct ion is  

focusing the past  port ion,  recogniz ing i t  immediate ly  and excluding future  

salary increases  because of  the  past  port ion ( in  this  respect ,  the  

accounting l iabi l i ty  is  not  reasonable) .   

The most  remarkable  factor  is  the  discount rate .  In  the  past ,  a  s ingle  

rate  had been used for  any purpose  of  pension l iabi l i t ies  despite  the  

t imings  of  cash f lows.  However,  the use  o f  a  rate  that  does  not  contain  

term structure  is  not  consistent  with the concept  o f  f inancial  engineering 

and is  d i f f icult  to  establ ish the  suitable  investment strategy.  There  

emerged the use  o f  discount  rates  al locat ing to  the  divided periods  for  

pension protect ion,  so  the overal l  use  o f  the  yie ld curve for  discount  rates  

may be  introduced in the  near  future .  
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4.  Ef fect iveness  o f  f inancial  techniques  

For  the  integrated pension l iabi l i t ies ,  rapidly  developing f inancial  

techniques enable  changes  to  cash f lows of  pension l iabi l i t ies  and 

select ion of  corresponding investment  products  as  shown in Figure 4 .  

 

 

Figure  4 :  Ef fect iveness  o f  Financial  Engineer ing  

 

Cash-flow by
assets

(&contributions)
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Modified
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liabilities

 

The change of  cash f lows is  not  spec ia l  any more .  A typical  example  is  a  

housing loan where the se lect ion and the change of  the  f ixed interest  rate  

opt ion and the  f loat ing interest  rate  opt ion is  easi ly  achieved by using  

f inancial  techniques such as  der ivat ives .  

The str ipped bond that  separates  the  pr incipal  and the coupons o f  

30-year  government bond was launched during 1980s in  the  United States .  

By using  the str ipped bond,  each cash-out  f low can be matched by the 

generated zero-coupon bond.  The  cash-f low matching is  not  only  

theoret ical ,  but  pract ical .  

Now,  i t  i s  very  popular  not  only  to  se l l  o f f  the  part  o f  l iabi l i t ies ,  but  to  
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target  a  company as  a  whole  by  M&A. Considering the  remarkable  

development o f  f inancial  techniques as  such,  there  are  no  basic  

restr ict ions  to  manage pension l iabi l i t ies  that  are  adequately  evaluated.  

abi l i t ies .  This  

m

g the r isk  and for  taking  

ad pportunity  with the  r isk .   

 

 

Already in  the U K.  where the c losed pension plans have  increased,  the  

f inancial  inst i tut ions  have appeared to  trade pension l i

ovement  should be  considered to  acce lerate  in  the future .  

Of  course ,  there  are  pecul iar  problems assoc iated with pension 

l iabi l i t ies .  There  are  many who think that  the  r isk  o f  revaluat ion and 

longevity  is  not  easy to  be  adequate ly  handled.  However,  the supply  with  

innovation should ar ise  to  the demand.  The very long-term bond with 50 

year  maturity  or  the indexation bond can be  thought  as  examples .  The 

sound market  produces  methods for  hedgin

vantage o f  the  o
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5.  Orig in  o f  pension f inance  

By the way,  is  the  use o f  f inancial  techniques very new for  pension 

system? I  don ' t  th ink so .  Please see  Figure 5 .   

 

F igure  5 :  The structure  o f  Pension Finance  
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We should use yield-curve for valuations.

 

This  Figure  shows the structure  o f  pension f inance.  The  cash-out  f lows 

that  are  produced for  benef i ts  are  f inanced by cash- in  f lows  that  are  

produced by pension assets  ( the accumulation  of  past  contr ibutions)  and 

future  contr ibutions  to  balance as  a  whole  future  periods .  

The concept  o f  balancing inputs  and outputs  is  the  essence  o f  pension 

f inancing,  and those  who have been in  charge of  i t  are  pension actuar ies .  

They have contr ibuted the  needs o f  employers  by  convert ing volat i le  

benef i t  f lows into  stable  contr ibution f lows by using a  pension outside  the 

company.  As a  result ,  they have  also  contr ibuted to  protect  benef i t  r ights  

of  pension benef ic iar ies .  

However,  the  importance  o f  the  cash f low management for  companies  

has been decreased because var ious ways to  f inance f lexibly  cash needs  for  

them have emerged with advanced f inancial  techniques .  On the other  hand,  

i t  is  the prof i t  and loss  management for  the  market  and companies  to  have  

increased importance .  The importance  of  the  prof i t  and loss  management 

based on l iabi l i t ies  and assets  has been increasing in  the movement o f  

corporate  accounting toward mark-to-market  basis .   

Then,  the  requested method is  how to  stabi l ize  volat i le  benef i t  cash 

f lows o f  a  de f ined benef it  pension plan on the  prof i t  and loss  calculat ions.  
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It  should not  be  di f f i cult  by using f inancial  techniques.  

To  do  so ,  however,  the  use  of  the  yie ld  curve becomes an indispensable  

condit ion.  There  are  some among pension actuar ies  who just i fy  the use of  

s ingle  rate  regardless  o f  term based on the  long t ime commitment o f  

pensions,  but  I  feel  that  they only  adhere to  the customary pract ice  to  

s impli fy  calculat ions.   

We now have  the advanced f inancial  techniques  owing to  the  remarkable  

deve lopment o f  the  IT technology  and matured sophist icated market .  The  

use  of  them should be  a  key to  open the  future  o f  de f ined benef i t  pension 

planｓ .  

At  the  same t ime,  we should  not  forget  that  the  cost  o f  a  de f ined benef it  

pension plan  is  not  only  f inanced by the  pension asset  which is  the  

accumulation o f  past  contr ibutions,  but  the  pension promise  for  future  

contr ibutions by a  company.  
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6.  Future  s igni f icance  o f  de f ined benef i t  p lans  

The number of  observers  who think that  DB plans wi l l  decrease or  even 

disappear  altogether  in  the  not - too-distant  future  seems to  be  increasing,  

not  only  in  Japan but  also  overseas .  According to  this  v iew,  DB plans  wi l l  

large ly  be  replaced by DC plans.  How should we evaluate  such a  trend? 

A proper  pension system should provide both a  saving as  wel l  as  an 

insurance  funct ion.  However,  a  def ined-contr ibut ion plan lacks  the latter,  

and some people  might  therefore  argue  that  i t  is  no  pension plan at  a l l .  I t  

is  certainly  doubtful  whether  a  def ined-contr ibution plan can be  c lass i f ied  

as  a  pension system when  

 

we look only  at  i ts  de f ini t ion,  but  i f  we judge by i ts  funct ion,  providing  

o ld-age  income security,  i t  might  actual ly  be  cal led a pension plan.  

However,  i f  DC plans were real ly  to  remain the only  sort  o f  corporate  

pensions,  the story would become quite  di f ferent .  In  such a  case ,  the 

favorable  tax treatment o f  the pension system would become merely  a  

pr iv i lege for  a  spec ial  type  o f  saving.  Al though i t  is  excel lent  that  a  lot  o f  

senior  c i t izens  have  their  own savings,  favorable  tax  treatment  for  the  

pension system as a nat ional  po l icy  can only  be  just i f ied when i t  provides  

o ld-age income security  beyond savings.  From this  po int  o f  v iew,  favorable  

tax treatment  should be  directed f irst  to  publ ic  pensions,  then to  DB-type 

pensions with a  mutual-help funct ion,  and only  f inal ly  to  an indiv idual  

annuity.  The DC plan without  a  mutual -help  funct ion should be  treated 

the same way as  an indiv idual  annuity.  

On the  other  hand,  le t  us  consider  this  issue from the posit ion o f  a  

company that  o f fers  such a  pension plan.  There are  many who argue that  

prepayment as  wages or  contr ibut ions to  a  DC plan is  better  than 

providing  DB plans,  because such a  system takes  better  care  o f  

ex-employees  than current  employees .  

To  i l lustrate  this  point ,  let  us  draw an analogy with a  basic  business  

transact ion.  An employee acquires  the  r ight  to  receive  compensation as  a  

reward for  his  or  her  labor.  That  is  bas ical ly  the same as  when a merchant  

acquires  the r ight  to  rece ive  money when he or  she sel ls  goods .  In  the case  

of  labor,  an employee is  a  se l ler  and his  company is  a  buyer.  For  the sel ler,  

i t  is  certainly  safest  to  be  paid the  pr ice  at  once .  Therefore ,  the  se l ler  s ide  
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wil l  bas ical ly  demand a lump-sum cash payment .  I f  the  buyer  s ide  

responds with such a payment,  the  transact ion is  sett led and another  

transact ion wi l l  fo l low.  Now let  us  assume that  a  company on the  buyer  

s ide  proposes  to  the  sel ler  s ide  that  the payment is  de ferred for  some t ime.  

Behind such a  request ,  there  may be  the  f inancial  need to  retain money 

for  the construct ion of  a  new factory,  or  var ious other  reasons.  How should 

the se l ler  think about  this  o f fer?  I f  the  buyer  worries ,  he  should refuse  

the o f fer  and demand instead a lump sum payment.  On the  other  hand,  

when he  can trust  the  se l ler  and the proposed bi l l  payment is  more  

advantageous or  continuous  deal ings  with the  sel ler  can be expected in  

future ,  he  may choose  to  accept  the proposal .  

The same kind of  s i tuat ion  appl ies  to  the corporate  pension system.  

Although there  might  be  a  trend at  the  moment for  companies  to  pre fer  

prepayments  because of  changes in  ret irement  benef it  accounting etc . ,  

there  have also  emerged some cases  where  employees  demand prepayments  

instead of  pensions because they are  concerned about  the future  of  the ir  

companies .  In business ,  a  company cannot  expand s imply by cash 

transact ions.  For  a  merchant ,  the most  important  thing is  said to  get  trust ,  

and the  abi l i ty  to  obtain  deferred payments  should be  thought  o f  as  one  

s ign o f  such trust .  Of  course ,  excess ive  deferred payments  might  cause  

problems,  and the  sel ler  would not  accept  them.  However,  i f  a l l  payments  

had to  be  in  cash only,  a  company would face  too  many restr ict ions in  i ts  

business  act ivi t ies .  In  short ,  i t  i s  des irable  to  have an adequate  balance  of  

prepayments  and deferred payments .  

Another  important  advantage o f  DB plans  with deferred payments  i s  

that  the  leve l  o f  payments  and the  manner  o f  payment  can be  f lexib ly  

adjusted.  Moreover,  the  benef i ts  o f  these  plans can be structured in  such a  

way as  to  l imit  ear ly  employee excess  and to  make them stay longer  with a  

company.  That  means that  employees  who leave a  company after  a  

relat ive ly  short  per iod o f  t ime wi l l  not  receive  their  fu l l  accrued benef i ts  

whereas  benef i ts  increase  progressively  for  those  who commit  themselves  

longer  to  the company.  

I f  we  think about  the  future  o f  corporate  pensions  in  Japan,  i t  i s  

necessary  to  think about  the relat ionship between companies  and their  

employees  now and in  the future .  As  for  the  companies ,  the  power o f  
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shareholders  represented by inst i tut ional  investors  has  become much 

stronger  in  recent  years ,  and vot ing r ights  are  exerc ised more act ively  in  

order  to  inf luence  management and corporate  governance.  Under  such 

c ircumstances ,  some companies  have started to  focus too  much on  

short -term prof i ts ,  sometimes reducing wages  and f ir ing employees .  Of  

course ,  a  company that  f inds  i tse l f  in  f inancial  trouble  needs  to  reduce  

costs .  However,  th is  should not  be  carr ied out  at  employees ’ expense,  for  i t  

is  on them that  the company’s  fate  ul t imate ly  depends.   
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7.  Corporat ion and i ts  pension fund 

Another important  aspect  is  the  re lat ionship between employees  and 

pension funds,  as  shown in  f igure  6.  

 

F igure 6 .  Corporat ion,  i ts  pension fund,  i ts  employees .  
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Pension funds provide capital  through stock investment and thus  

become shareholders  o f  the  company.  However,  the  capital  o f  pension 

funds stems ult imate ly  from the deferred payments  that  employees  have  

acquired by  their  labor.  Consequently,  pension capital  wi l l  decrease  i f  

employees ’ pay is  squeezed by wage reduct ion or  restructuring.  The entire  

mechanism may f inal ly  co l lapse  i f  too  much pressure  is  put  on the  

company.  This  suggests  that  the pension fund should not  focus  excess ively  

on short -term prof i ts .  

In a  def ined benef i t  plan,  the  fu l l  amount  of  the  benef i t  is  not  

necessar i ly  funded.  It  i s  quite  common to  observe funding def ic iencies .  

How should we feel  about  this?  Although pension assets  are  important  for  

the secur i ty  o f  pension benef i ts ,  they are  not  the  only  and most  important  

part  o f  a  de f ined benef i t  p lan.  The most  important  part  is  the company 

sponsor ing the plan,  and the trust  provided by the  part ic ipants  and the  

benef ic iar ies .  This  can be  eas i ly  understood by re ferr ing to  the  

transact ion example  mentioned above.  
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