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Analysesof corporatepensionplansoftenmakeunstatedassumptionsaboutan
implicit laborcontract.An exampleof the effectof suchan assumptionis thatmany
mistakenlybelievethatif aworker’sbenefitsaretied to final salary,he is protected
againstinflation until retirement.Also,thevalueof aworker’sclaimsis oftenconsidered
to beindependentof the statusof the firm’s pensionfund.These“implicit contract”
assumptionsareexaminedandquestioned.Theimplicationsof analyzedpensionlia-
bilities in amannerconsistentwith theanalysisof othercorporateliabilities areex-
plored.

INTRODUCTION

Thevaluationof anordinary corporatebonddependson three
typesof factors.First, therearethetermsof thecontract:datesand
amountsof interestandprincipalpayments,callprices,seniorityof
thedebt,anypropertyliensgivento thesecurityholders,andsoforth.
Secondis thevalueof theassetsbackingthesecurities.Third areany
covenantsguiding the firm’s behavior:theserestrictionsmay limit
distributions,theissuanceof newseniorsecurities,andtheability of
themanagementto altersubstantiallythenatureof thefirm’s busi-
nesswithout thepermissionof thebondholders.

Corporatepensionliabilities (workerbenefits)canbeanalyzed
in thissamemanner.However,discussionsof pensionliabilities by
topfinancial economists(suchasTreynor[1976]andTreynor,Priest,
andRegan[1977]) andthe commonlyusedactuarialmethods(see,
e.g.,Winklevoss[1977]) generallyproduceresultsat variancewith
normalcorporatesecuritiesevaluation.

The reasonfor suchdifferencesis that thesediscussionsbase
their resultson theassumptionof compleximplicit contractsbetween
the firm and its employees.Theseimplicit contractsfall into two
categories.First, evenassumingthatall benefitsareriskless,onemight
believethat thereal value of aworker’s pensionclaim exceedsthe
presentvalue of whateverbenefitstheworker would receiveif his
employmentwereimmediatelyterminated.Secondareassumptions
thatthefirm hasanimplicit obligationto payoff all promisedbenefits
regardlessof thefirm’s legalliabilities.

* Thisresearchwassupportedby NSFgrantDAR-8019616andDepartmentof
LaborContractJ-9-P-O-0161,aswell asthe NationalBureauof EconomicResearch
PensionsProgram.The authorwould like to thankFischerBlack,William F. Sharpe,
JohnShoven,Larry Summers,andtwo anonymousrefereesfor valuablecomments.
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This papershowshow pensionliabilities canbeanalyzedsimi-
larly to othercorporatesecurities(thatis, without theassumptionof
compleximplicit contracts).The implicationsof thepresenceor ab-
senceof implicit contractsis explored.Finally, argumentsarepre-
sentedaboutwhy onemight or might not believein thetype of im-
plicit contractsdiscussedabove.Thegeneralthrustof thepaperis
in favor of interpretingthepensioncontractfairly literally, without
much allowance for implicit contracts.However, this issue will
probablyonly besettledempirically, so somesuggestionsaremade
asto how onecouldtestfor implicit contracts.

Thepaperis divided into two sections.SectionI discussesim-
plicit assumptionsthat,evenassumingall benefitsareriskless,lead
analyststo projectthevalueof workerbenefitsto begreaterthanthe
amountto which the firm has legally committeditself. Section II
analyzestheassumptionthat thefirm hasanimplicit obligationto
pay off all promisedbenefitsregardlessof the firm’s legal liabili-
ties.

I. THE “PROJECTED BENEFIT” ASSUMPTION

Thenatureandimportanceoftheimplicit contractassumptions
that firms really areobligatedto their workersfor more pension
benefitsthathavebeenofficially accumulatedcanbestbe shownby
asimpleexample.’

Consideranemployeeof afirm thathasadefinedbenefitpension
plan,not integratedwith socialsecurity.Benefitsunderthisplanare
calculatedasaconstant,K, timesthenumberof yearsworked,times
the highestsalaryearnedby the employee.2We shall assumethat
thesebenefitsarein the form of alump sum,payableatthenormal
retirementage.3All benefitsare immediately vested(nonforfeit-
able)—anassumptionto bediscussedlater. Thereare no earlyre-
tirementprovisionsto theplan.Finally, assumethatthefirm always
keepsenoughmoneyin thepensionfund sothat thereis no chance
of any benefitsbecomingunfunded,and not being paid off. This
meansthat thebenefitsarean assetof theworkersthatcan bedis-
countedat arisklessrateof return(see,e.g.,Sharpe[1976]), andare

1. ForamoredetailedanalysisseeWinklevoss[1977].
2. Realdefinedbenefitplansaremorecomplicated,with benefitsdependenton

someaverageof severalfinal years’salaryandnot quite linearly relatedto yearsof
service.

3. This assumptionis madeto ignore theobviouseffectsof inflation on thevalue
of benefitsof alreadyretiredworkers.
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equallya liability of theplanthatcan be discountedat theriskless
rate.

Fornumericalsimplicity, assumethattheworker’ssalaryis Wo
whenhejoihs thefirm andgrowsattheexponentialrateg. Therisk-
lessrateof interestandthereturnearnedon all planassetsis i. There
is no possibility of theworker not receivingvestedbenefits.The
workercommencesemploymentR yearsbeforeretirement.Thenthe
presentvalueof vestedaccruedbenefits4afterT yearsof work is

(1) B = ~

Growthin thevalueof benefitsafterworking anextrayear is

(2) ~ =[~±~+i]B~

wherethe lIT factor comesfrom increasedservice,g from the in-
creasedsalarybase,andi from benefitsbeingoneyearcloserto being
received.5

Of thethreefactorsincreasingthepresentvalue of benefits,the
increasedueto the interestfactorshouldnot be attributedto work
in thecurrentyear becausesuchan increasewould haveoccurred
regardlessof whethertheemployeestayedwith thefirm. Rather,that
partof benefitgrowthshouldproperlybeconsideredintereston the
pensionwealthaccumulatedat thebeginningof theyear.

Nevertheless,benefit accrualsattributableto currentwork as
afunctionof salaryriseaccordingto (3):

(3) (dB iB)/ ~
0~gT = K(1 + gT)ei(RT).

The interpretationof (3) is that thebenefitsaccruedasafraction
ofsalarymustbe discountedby theyearsremaininguntil retirement
(R — T) andarederivedfrom theincreasein numberofyearsworked
(providing benefitsof KW0egT) andtheincreasein benefitsdueto
ahighersalarybasefor previouslyaccruedbenefits (KgTW0egT).

4. Vestedaccruedbenefitsafterworking T yearsarethebenefitstheemployee
would receiveatthe normal retirementageshould his employmentterminateafter
workingT years.

5. Allowing for thepossibilityof earlydeathandgradualvestingwould-haveled
to two moretermsin thebracketsin (2) for increasedprobabilityof survivalto retire-
mentage(SIS,whereS is probabilityof surviving to retirement)andincreasedper-
centageof total benefitsvested(V/V, whereVequalspercentageof benefitscurrently
vested).



438 QUARTERLYJOURNAL OF ECONOMICS

Notethataccordingto (3) benefitsriseasapercentageof salary
astime passes.6It is atthispoint thatthesignificanceof theimplicit
liability conceptdiscussedby Treynor[1976] comesinto play.

Consideranemployeeof afirm with adefinedbenefitplansuch
as theone describedabove.Assumethat theworker hasa liftime
contractwith thefirm, underwhichhissalarywill growattherateg.
For themoment,assumethat theworker’s productivity alsogrows
at thenominalrateg (this assumptionwill berelaxedshortly). The
worker’s total compensationover thelife of thecontractis assumed
to be equalto his marginalproductoverthatperiod(in presentvalue
terms):that is, thereis acompetitivelabormarket.Underthesecir-
cumstances,thereis no gain or loss in signing this contract. How
shouldthe firm accrueits pensionliability to theworkerover time,
to keepaccountingprofits consistentwith economicprofits?

In thiscase,it is clearthat thefact thatpensionbenefitaccruals
areahigherfraction of anemployee’ssalarylate in his work career
is of little account.7Theworkeragreesto acontractthat allowsfor
small benefit accrualsin theearlyyearsbecauseit also providesa
guaranteeof high accrualslater on. That is, accordingto our as-
sumptions,salaryplus accruedbenefitsarelessthan the worker’s
marginal product in his early yearsbut greaterthan his product
towardtheendofhis career.However,it wouldbeincorrectto saythat
thefirm makesaprofit on theworkerin hisearlyyearsandalosslater
on,becausetheonly reasonlow earlyyearbenefitaccrualsaretoler-
ated is becauseof the contractualright to receiveextraordinary
benefitsin the latterpart of thecontract.If theemployeeis certain
of working thefull lifetime, then theappropriateaccountingwould
be that the employee’stotal compensationis proportional to his
output(andtherefore,by assumption,salary)eachyear.8In thatcase
thefirm shouldconsiderits pensionliability asa constantfraction
of salary,andthecumulativeeconomicprofitsof thelong-termlabor
contractwould alwaysbevaluedat zero.

This is thetheorybehindprojectedbenefitactuarialmethods,
which projectbenefitsto beaccruedoveranemployee’sentirecareer
andthenapportionthepensionliability over theworker’s careeras

6. BarnowandEhrenberg[19771makethispoint in their excellentpaper.They
alsopointout thatit is extremelydifficult to establishadefined-benefitpensionplan
thatis age-neutralor sexneutralor both.

7. In thiscasewhenvestingoccurredwould alsobeirrelevant.
8. An adjustmentfor exogenousemployeeturnoveris easilymade,with each

employeebuyingalotteryticket andtheoneswho leaveearlysubsidizingthelong-term
employees.
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a fixed percentageof salary.9
Therearetwoassumptionsthatneedto bechallengedhere:First,

is thereanyimplicit contractunderwhichyoungworkersacceptlower
totalcompensationin returnfor an informal agreementthattheybe
highly paid later in theircareer?Second,evenif older workersare
relativelybetterpaidthanyoungerworkers,is thisdifferentialstrictly
reflectedin ratesof pensionaccrual,ormustonelook at theentire
compensationpackageof theworker?An answerin thenegativefor
thefirst questionor in favor of thelatteralternativefor thesecond
providesproblemsfor theprojectedbenefitapproach.

Comparetheabove long-termcontractcasewith a situation
whereaworker’ssalaryissubjectto renegotiationatmanypointsin
hisworkingcareer.This is amorecommonsituation.For simplicity,
considertheextremecaseof constantrenegotiation.At eachpoint
in timethefirm shouldbewilling to payits employeestheirmarginal
product,in theform ofacombinationofsalaryandbenefits.Thefact
that the employergives higherpensionbenefitsto older workers
shouldbecounterbalancedby olderworkersreceivingsalarieslower
relativeto youngworkersthantheywould in firms withoutpension
plansorwith definedcontributionplans.’0Theemployerwill notbe
ableto payyoungworkerslessthantheirmarginalproductin benefits
andsalary,asdid theemployerin thelong-termcontractcase—unless
hegivesthoseworkerssuchacontract.Similarly, theemployeewill
be unableto receivecompensationin excessof marginal product
towardtheendofhis career.Theprojectedbenefitmethodmaythus
bethoughtof asassumingthatworkers’salariesareproportionalto
marginalproduct,with an implicit contractgiving theworkershigh
pensionbenefitsin thelatterpartof aworkingcareer.Theaccrued
benefitmethodassumesno suchimplicit contract,andinsteadcan

9. Note that thesituationdescribedabovediffers significantly from thatper-
taining to along-termfixed paymentterm life insurancepolicy. Undersuchapolicy
the consumerdoespaymorethananactuariallyfair premiumin theearlyyearsof a
policy andlessthanafair premiumin thelateryears.However,in thatcasethein-
surancecompanyhasanexplicit obligationto provideinsurancefor alow premium
in thelastyearsof apolicy. Thefirm shouldproperlyconsiderpartof itsearlyyears’
policy as pre-paymentof later years’premiums.If workershadlong-termexplicit
contractswith thefirm of the typedescribedin thetext, it wouldmakesensefor the
firm toconsiderthedifferencebetweenaccruedandprojectedbenefitsaspartof current
economicpensionexpense.However,in the absenceof suchexplicit contracts,any.
differencebetweenaccruedandprojectedbenefitscanbepartof currentcostsonly
if thereareimplicit contractstakingtheplaceof the missingexplicitagreements.

10. Underdefinedcontributionplansthefirm generallycontributesadefined
percentageof theworker’ssalaryto apensionfund. Generally,suchcontributionsare
aconstantfractionof anemployee’ssalary.TIAA-CREF is anexampleof adefined
contributionpensionplan.
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be interpretedhereasarguingthatthe firm andtheemployeeex-
plicitly negotiatetotal compensationratherthanjust salary.’

Our secondquestionmakesa strongercaseagainstprojected
benefits.Assumethatthereis an implicit contractbetweenfirmsand
workersto overpayold workersattheexpenseofyoungones.Thisstill
doesnot imply thattheprojectedbenefitmethodis bestfor analyzing
adefinedbenefitplan.Thereisno particularreasonto assumethat
employerswith definedbenefitplanshavelargerimplicit contracts
thandofirms with, say,defInedcontributionplans.Therefore,there
isnoreasonto assumethatif thereareimplicit contracts,thecostof
theseagreementsto afirm iscorrelatedwith thedifferencebetween
projectedandaccruedbenefits.

As anexample,thereisnoreasonto assumethatIBM, whichhas
adefinedbenefitpensionplan,subsidizesworkerswhentheyareold
relativeto when theyareyounganymorethandoesStanfordUni-
versity,which contributesaconstantfraction of faculty members’
salariesto theirpensionaccounts.Perhapsin bothcasesonewould
want to write up afirm liability equivalentto someestimateof the
differentialbetweenwhatthecurrentwork force(which isolderthan
the averagestartingemployee)will be paid in the future andthe
presentvalueofthoseemployees’futureworkcontributions.However,
this is an issuedivorcedfrom pensionfundanalysis.

Thus,theprojectedbenefitsimplicit contractsmakesense-only
if (1) thereareimplicit laborcontractsoverpayingoldworkersatthe
expenseofyoungeronesand(2) thevalueofafirm’s implicit contract
liability issystematicallyrelatedto thedifferencebetweenthepresent
value of its pensionliabilities, as calculatedunder the projected
benefitandaccruedbenefitmethods.

It is importantto emphasizeherethatwe arenotaddressingthe
questionofwhatactuarialmethoda firm shoulduseto determineplan
contributions.Thatcanbe entirely independentof thecalculation
ofbenefitsearned.For example,afirm maywishto put aslittle oras
muchaspossibleinto its pensionplanfor taxor otherreasons.Thus,.
a firm mayrationallychooseapensionfundingmethodthatprojects
benefitsbeyondthoselegallyaccrued.Theanalogyis thatafirm might
chooseto useLIFO accountingor accelerateddepreciationevenif it
felt thesemethodswerenotthemostdescriptivefor thesecurityan-
alystattemptingto calculatethevalueof thefirm. Thepointhereis
thatan extraordinarysetof implicit contractsis necessary,butnot
sufficient,for projectedbenefitmethodsto beappropriatefor esti-
matingthefirm’s economicpensionliabilities.

Thus,if onebelievedthatworkerswerepaidatotalcompensation
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packagein relation to marginal product, theprojectedbenefit as-
sumptionwould haveto berejected.However,evenif olderworkers
areprovidedwith total compensationin excessof marginalproduct,
thereisno reasonto adopttheprojectedbenefitassumption.Using
thatassumptionmay increasetheaccuracyof a balancesheet(in-
cluding pensionfootnotes)for a firm usinga definedbenefit plan
becauseofan arbitraryallowancefor theexcesscompensationto be
paidolderworkerslateron. In termsof comparingfirms,though,the
dataaremisleadingbecausetheamountoftheimplicit debtto older
workersis notnecessarilyrelatedto theparticularassumptionsmade
by thefirm’s pensionplan,andwhetherafirm usesadefinedbenefit
or definedcontributionplan. If older workersareoverpaidrelative
to youngerworkers,onemightwish to estimatean implicit liability,
orconsidertheagestructureof afirm’s work forceto bevaluablefi-
nancialdata,buttheproblemcannotbehelpedby anadhocadjust-
mentto thefirm’s pensionliability.

Whether,andto what extent,onebelievesthat thereexistim-
plicit contractsbetweenfirms andworkersspecifically regarding
pensionbenefits(ratherthantotal compensation)is thecrucialissue
in determininghow quickly pensionbenefitsarereally accumulated
by workers.

In favor of theaccruedbenefitanalysisarefour arguments:
1. Thesimplestlabormarkettheory—thattotal compensation

is negotiatedproportionalto marginal productfor eachperiod—
supportstheaccrualmethod.

2. Even undermore complicatedlabor market theorieswith
implicit contracts,thereis no particularreasonto assumethat the
degreeto whichafirm tilts its compensationto olderworkersis sys-
tematicallyrelatedto thedifferencebetweenthecalculationofpen-
sion benefits under the projected benefit and accrued benefit
methods.

3. Undera“projectedbenefit” implicit agreement,employees
faceagreatdealof nonsystematicrisk thatdoesnotexist if theac-
cruedbenefitmethodis right. With animplicit contractworkerswho,
dueto luck of thedraw, leavethe firm earlierthanaverageendup
subsidizingworkerswho staywith thefirm longer.Unlessindividuals’
financialwell-beingis negativelycorrelatedwith tenureat thefirm,
havingsucha systemcreatesadditional risk for theworkers.This
predominantlynonsystematicriskwill forcethefirm to payouthigher
salarieswithout reducingits costof capital.It is hardt~understand
why the firm andworkerswouldsetup an arrangementthat forces
theworkersto gambleasubstantialpartof theirpensionwealthon
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thechancethattheywill individuallystaywith thefirm longerthan
anaverageamountof time.

4. Thereis thelogical questionof why animplicit contractof
significantimportanceshouldexist.An implicit understandingmight
makesensewhenthecostof writing acontractcoveringeverycon-
tingencyexceedsthebenefit.With pensionplansthis isnotthecase.
Defined contribution plansdo not dependon implicit contracts.
Definedbenefitplanscan bewritten to providefor amuchflatter
benefitaccrual-wageratiothantheyoftendo. Thus,it seemsthatany
implicit pensionagreementcouldbeeasily (cheaply)formalized.That
beingthecase,andtherebeinganobviousadvantageto anexplicit
arrangement(in thesenseof eliminatingthepossibilityofeitherside
reneging),it is logically hardto justify implicit pensioncontracts.

In favorofimplicit contractsandtheprojectedbenefitmethod,
thefollowing pointscanbemade:

1. The vestingquestion.Workersdonot immediatelyhaveall
their benefits vested.Under one commonmethod called “cliff”
vesting,anyworkerwho leavesthefirm afterlessthantenyearsof
serviceforfeits all accruedbenefits.Workersdonotseemto takewage
cutsin theirtenthyear;thusit canbearguedthatthereis animplicit
contractthatthe firm will not considerthevestingquestionin its
salarynegotiationswith aworker.If this isnottruefor all firms, it is
certainlytruefor mostthatthereis someimplicit agreementonthe
vestingquestion.

Concedingthispoint, threeargumentscanbe madeto modify
its force.Firstandby far mostimportant,firms maynot beableto
cutemployeesalariesor dischargeworkersshortlybeforevestingfor
fearof beingsuedfor unfair employmentpractices.Thus, it is not
necessaryto counton implicit agreementsof anysortto statethat
accruedbutnotyetvestedbenefitsshouldbe partially includedin
workerpensionwealth.Thesebenefitsareprotectedvia lawsother
thanthePensionReformAct,andoneneednotrely on implicit con-
tracts.11

Second,theamountof moneyinvolvedin thevestingquestion
tendsto besmall.Becauseoftheskewnessof benefitaccrualsunder
definedbenefitplans,theaccruedbenefitsof nonvestedemployees
times their actuarialprobability of becomingvestedis very small:

11. For G.E. the unvestedfigure was about$130 million comparedto vested
benefitsof about$4 billion for 1976.For Esmark(whichuses“cliff’ vesting) their
PensionPlanfor Non-salariedEmployeeshad$188,192,000investedbenefitsandtotal
accruedliabilities (vestedandnonvested)of $190,436,000.Woolworth,the third
companyexamined,alsohadnonvestedliabilitieswith avalueof lessthan2percent
of thevalueof vestedbenefits.
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Examinationoftheform 5500sof GeneralElectric,Woolworth,and
Esmarkindicatesthatfor eachfirm theactuarialvalueofall pension
liabilities (vestedandunvested)isonly very slightly largerthanthe
vestedfigure.12For ayoungcompany,unvestedbenefitsmayrepre-
sentagreaterpercentageof accruedbenefits,buttheabsoluteamount
of moneywill still besmall for eachworker.’3Thus,anargumentcan
bemadethatwhiletechnicallyadip in salaryshouldoccurin thetenth
yearof employmentfor firms with ten-yearcliff vesting,this lump
summaybespreadover thefew yearsprior to thevestingdateasa
matterofconvenience.A similarargumentcanbemadeto rationalize
thepricing schemesof printers,for example.Ratherthanchargea
fixed costandaconstantmarginalcost,manyfirms will simply use
block pricing, spreadingthe fixed costover the units of the first
block.

Third, even if thereis an implicit agreementnot to consider
pensionvesting in salary negotiationsor terminationdecisions,
makingaccruedbenefitsabettermeasureof pensionliability than
vestedbenefits,thereis not necessarilyanimplicit agreementthat
makesprojectedbenefitsabettermeasurethanaccruedbenefits.

2. Some plans have increasedthe benefits of their retired
workers.Mostsuchincreasesrepresentasmall,percentageincrease
in thefirm’s total pensionliabilities, butsuchincreasescanonly be
attributedto animplicit arrangement.

3. Theremaybeeffectiveinstitutionalrestraintsthatcausefirms
topaytwosimilarworkersidenticalsalariesevenif theyhavedifferent
pensionaccruals.

Theimplicationsof whetheror notan implicit agreementexists
brings to light numerousinterestingpoints. First, if the accrued
benefitmethodiscorrect(noimplicit agreement),thenempiricalwork
on pensionfundsis mademuchsimpler: accruedbenefits,roughly
equalto vestedbenefits,aretheappropriatemeasureof firm pension
liability. Sincevestedbenefitsarereadily measured(theyare not
nearlysodependenton subjectiveactuarialassumptionsasprojected
benefitsare, exceptfor anominalinterestassumptionthatcan be

12. 1 amgratefulto RobertC. Clarkof HarvardLaw Schoolfor bringingthispoint
to my attention.

13. For example,consideraplanthatprovidesaretirementbenefitequalto 1.5
percenttimesthenumberof yearsworkedtimestheaverageof theemployee’slastfive
yearsof salary.Assumethe planuses“cliff” vestingso thatthe worker becomesfully
vestedaftertenyearsof service,butis notvestedat all beforethat.Consideranem-
ployeewhobecomesvestedatage40.To beconservative,assumea6 percentrateof
salarygrowthoverthepreviousfive yearsandalong-termnominalinterestrateof 9
percent.Thenthevalueof accruedbenefitsonthedayof vestingwill belessthantwo
months’salary.
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adjusted),researcherswill haveamucheasiertimeusingthosefigures
thanif theyhaveto workwith projectedbenefitfigures.

Thequestionof whobearstheriskof inflation for apensionplan
also dependscrucially on whetherthereis an implicit agreement.
Consideraplanwherebenefitsaretied to final salaryandall benefits
arepaidout in a lumpsumat retirement(sothereis no issueabout
inflation decreasingthepresentvalueof astreamof constantnominal
benefitsreceivedafter retirement).Assumethat theFishereffect
holds—thatinflation andinterestratesrise onefor one. Thenun-
anticipatedincreasesin inflation benefitfirms at theexpenseof
workersaccordingto theaccruedbenefitscenario.Thatis, thein-
flation will decreasethevalue of anyaccruedbenefitsandequally
reducethevalueofthefirm’s pensionliability. Thisresultholdseven
if theplanis not revised.Whatwill happenis that theworkerwill
simply receivealowersalary,not keepingupwith inflation, in return
for theplannot beingamended.Underaprojectedbenefitmethod
inflation risk isborneby thefirm, becauseit ispresumedthatsalary
is negotiatedindependentof theimplicationsfor pensionaccrual.

Finally, if thereis no implicit agreement,one canfind anim-
portantjustification for theexistenceof definedbenefitplans—the
verynatureoftheir tilt in benefitaccrualsto olderworkersproduces
whatmaybeafavorableclienteleeffect—youngworkersreceiveonly
asmallfractionofcompensationin theform of pensionbenefits,while
olderworkersreceivealargesharein thisform. With a definedcon-
tributionplanit maynotbesoeasyto tilt benefitstowardolderem-
ployees.14

Notethatthistilt is increasedastherateofinflationrises.Thus,
a higher fraction of pensionbenefitshasbeen accruingto older
workersin recentyears.Onewould expectthiseffectto beoffseteither
by aflatter wage-ageprofile or by a higher fraction of new fringe
benefitsbeinggearedto youngerworkers.(With mostof thepension
benefitsgoing to older workers,theyoungerworkersmay be com-
pensatedwith greatermaternitybenefits.)Thereisareasonablehope
of gatheringempiricalevidenceon theexistenceof“projectedbenefit”
implicit contracts.An ideal testwould beto comparethewage-age
profile ofworkerswhoaremembersof definedbenefitpensionplans
with theprofile ofworkerswho aremembersof definedcontribution
plans.Definedcontributionplanstypically involve the employers
contributinga constantfraction of salaryto apensionplan. Since

14. Anotherjustificationmaybethatit is possibleforafirm to overfundadefined
benefitpensionplan(i.e.,depositsumsin excessof accruedbenefits).Theremaybe
taxadvantagesto overfundingpensionplans.(SeeTepper[1981],Black [1980],Miller
andScholes[1981],andBulow [1981].)
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accruedbenefitsareaccruedmostly in thelatterpartofanemployee’s
career,onewould expectceterisparibusasteeperwage-ageprofile
for workersparticipatingin thedefinedcontributionplan:giventhe
sametotal compensationat eachpoint in time, onewould expectthe
youngerworkerto receivemoresalarywhenyoungandlesswhenold
with adefinedbenefitplan.

II. THE OBLIGATION TO PAY ALL PROMISED BENEFITS

The purposeof this sectionis to providean analytic basisfor
valuingpensionfund liabilities of thefirm asawhole,ratherthanon
a worker-by-workerbasis. Since the value of firm liabilities plus
governmentliabilities (via theclaimof thepensionplanonthePen-
sionBenefitGuarantyCorporation,or PBGC)mustequalthevalue
of workers’benefits,thoseclaimsarealsovalued.In writing thelia-
bilities asafunction of othervariables,we also can determinethe
effectof changesin thesevariableson firm liabilities. Thatis, we can
determinewho bearstherisk of changesin thevalueof the equity
valueof thefirm, planassets,andplanliabilities.

Sharpe[1976]did the first work on valuingplan liabilities asa
functionofboth firm valueandplanassets,while Arnott andGerso-
vitz [1980]did amorecomplex,dynamicanalysisof risk in firm value,
ignoring planassetandliability risk. This paperwill emphasizelia-
bility risk andtheinteractionof all threetypesof risk.

Throughoutthefirst sectionof this paper,it wasassumedthat
thepensionplan wasalwayssufficiently well fundedthatall benefits
couldbevaluedattherisklessrateof interest.Nowthatassumption
will be relaxedto examinetheeffectof fundingpolicy onthe firm’s
pensionposition.

This sectionmodelscorporatedefinedbenefitplansandexam-
inestheeffectofERISA.A distinctionis madebetweenunionizedand
non-unionplansregardingpotential for underfunding.The “pro-
jectedbenefit”assumptionwill not bemade,sothatwith immediate
full vestingandafully fundedplanthevalueoftheplan’sliabilities
would equalthevalueofvestedbenefits.A regimeof constantwage
andpensionnegotationwill beconsideredsothatwe canabstractfrom
theportfolio strategyissuesanalyzedby Sharpe[1976].

Let

A = accruedbenefits15
E = marketvalueof equityof thefirm

15. Accruedbenefitsareall benefitsaccruedto dateincludingunvestedbenefits.
If aplanhadimmediatefull vesting,accruedbenefitswouldequalvestedbenefits.
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F = fundedbenefits= moneyin pensionfund
G = guaranteedbenefits’6
T = terminationbenefits’7
V = vestedbenefits

FL = firm liability beyondmoneyin pensionfund
PBGCL = PBGCliability.

A, G, T, andV areall calculatedby discountingat theriskless
interestrate.F isjust themarketvalueof fundassets.

BeforeERISAthevalueoftheemployee’sclaimupontermina-
tion was

(4) T = min(F,V),

assumingthattherewereno outstandinglaborcontractsspecifying
futurepensioncontributionsat thetime of termination.This is be-
causethefirm hadtheright to terminatetheplanandnotbe liable
for anyexcessliability if V > F.’5

A persistentsituationof V> F isviablefor aunionplan,butin
thepre-ERISAeraseemslessviablefor anon-unionplan.Assume
that defactoa non-unionworker recognizesthathis firm will not
terminateits pensionplan. Thenthe workerwill value his vested
benefitsat faceamount,thework force asawhole valuing benefits
at V. In orderto keepeachof theiremployees,thefirm wouldhave
to payout, in salaryandpensionbenefits,themarketvalue of the
workers’futurework plus V. If it paid less,workerscoulddobetter
by leavingthefirm. Ontheotherhand,if thefirm terminatedtheplan,
it wouldhaveto payoutonlyF, plusthemarketvalueof futurework.
If F < V, a profit-maximizingfirm would do this, for example,by
terminatingthedefinedbenefitplanandstartingadefinedcontri-
butionplan.

16. GuaranteedbenefitsarebenefitsthatthePensionBenefitGuarantyCorpo-
ration(PBGC) guaranteesin theeventofplantermination.Basically,theyarelessthan
vestedbenefits(1) becauseof limits on theamountof benefitsthatwill beguaranteed
for eachindividualand(2) increasesinvestedbenefitsdueto planamendmentsare
only guaranteedover a periodof five years.For moredetailsseeFederalRegister
~February11, 1976,andNovember3, 1976].

17. Thevalueof workers’benefitsin theeventof immediateplantermination.
18. V> F doesnot imply thattheplanwill terminate,only thatif aunionisne-

gotiatinganewcontract,part of the costof the contractwill be anynew accrualof
pensionwealth.In thesenegotiationsbeginningpensionwealthisthelesserof Vand
F.

If fundedbenefitsarelessthanthevestedbenefitsofalreadyretiredworkers,there
is anincentiveto terminate,becauseotherwisecurrentworkerswill haveto sacrifice
partof their compensationto maintainbenefitsto retiredworkers.This isprobably
why manyplansgivepriority to thebenefitsof alreadyretiredworkers.Foraplanto
besubstantiallyunderfundedin relationto retirees’benefitsandstill beviable,retired
workersmusthaveasayin union matters,as theydo in the UnitedMine Workers
union.
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With aunionto negotiate,thingsaredifferent.Thevalueofthe
union’spensionwealthis clearlydefined,andnegotiationsto continue
anunderfundedplanproceedfrom thebasisthatbenefitsareworth
F. If theunioncan(a) extractabove-marketwagesor (b) concentrate
bargainingpowerin thehandsofolderworkers,theinstability ofthe
non-unioncasecanbeexplainedaway.If oldworkersalwayscontrol
theunion,compensationscalescanbeconsistentlysetto favorolder
workersattheexpenseofyoungworkers..Youngworkerstoleratethis
and do not leave becausethey know they will eventuallybe old
workers(ableto benefitequallyfrom thenextgroupofyoungwork-
ers). In thisway the financial incentivefor leavingearly (andthus
benefitingfrom plancontinuationat others’expense)is eliminated.
The mechanismenablingcontinuationis a private social security
systemof theunion members,with youngermemberssubsidizing
oldermembers.Notethatlargeunfundedliabilities aremuchmore
commonin unionplans(which tendto havebenefitsfixed ratherthan
automaticallysalary-adjusted)ratherthanin non-unionplans(which
tendto besalary-adjusted).

1fF < V, thefirm’s legalliability isonly F, whileunderall actu-
arialmethodsanamountV will becalculated.UsingV presumesan
implicit agreementbetweenthefirm andtheworkforce,quite inde-
pendentfromanyprojectedbenefitimplicit agreement,thatthefirm
will payoutV — F in excessofthemarketvalueof futureservicesit
will receive,with no legal obligationto do so.This is the “ongoing
plan” implicit contract.

Thepassageof ERISA madeasubstantialdifference.Now the
firm’s netliability can bewrittenas

(5) FL min[A — F, max[0, min(G — F,0.3E)]J.

If theplanterminateswith fundedbenefitsin excessofaccrued
benefits(F > A), thefirm actuallyhasanetsurplusin theplan.If
fundedbenefitsaregreaterthanguaranteedbenefitsbut lessthan
accruedbenefits,thefirm takesonno additionalliability andwhat-
evermoneyis in the fundis distributedaccordingto thePBGCpri-
ority system.If fundedbenefitsarelessthanguaranteedbenefits,the
firm is liableuptoamaximumof 30percentofthevalueof its equity,
with thePGBCmakingup anydifference.’9

ThePBGC’sliability is

19. If awagecontractprovidesfor continuationof aplanandthefirm decides
to terminate(for example,it closestheplantwheretheplanwaseffective),theworkers
maybeableto forcethefirm to increaseterminationbenefits.(Seein re:StrickCor-
poration,UAW PensionPlan,PBGC4th QuarterBulletinJuly1, to September30,
1978.)•
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(6) PBGCL max(0,G— F — 0.3E),

andthevalueof terminationbenefitsto theemployeesis

T=PBGCL+FL+F,

or equivalently,

(7) T = min[A, max(G,F)].

In termsof negotiation,if aunionplanwerevery well funded,
theunion’s terminationpositionwould be worth A, an amountin
excessofvestedbenefits.For anon-unionplanthefirm couldmore
appropriatelyconsiderits liability to beV, becausein its salaryoffers
to eachindividualthatperson’sbenefitshouldhe leavewould only
amountto V~20Underfundedplans(unionandnon-union)arepar-
tially supportedby thePBGC’sterminationliability. This doesnot
meansuch planswill immediately terminate.Minimum funding
standardsmay be sufficiently lenient that the plan’s total costof
continuation(costsof pensioninsuranceplus fundingcosts)maybe
lessthantheamountofguaranteedbenefitsthatcanbenewlyaccrued
viaplancontinuation.

Grosslyunderfundedplansarenot very stable.For non-union
plansthesameissuesdiscussedfor underfundedpre-ERISAplans
reappear.Union plansshouldterminateunlessthediscrepancybe-
tweenguaranteedbenefitsandfundedbenefitscangrowfastenough
to makeit worthwhile to postponeexercisingthepensionput.

However,evenwith amanagementdedicatedto working in the
stockholders’interest,theremaybegoodreasonnotto terminatean
underfundedplan. For example,a largefirm will typically havea
complexrelationshipwith thefederal government,and onemight
worry that terminationof anunderfundedpensionplanmight lead
to lessfavorabletreatmentin othermatters.21

ERISAcanalsobeconsideredin termsofits shiftingofpension
fundportfolio risk. Considerthreetypesofrisk: (1) risk in theassets
ofthepensionportfolio; (2) risk in theyalueof pensionliabilities due

20. This is an extremeanti-implicit contractview statingthataworkerwho is
with afirm with cliff vestingsuddenlyhasachangein hispensionwealthfrom zero
to theamountof hisaccruedbenefits.A morerealisticassumptionis thatthereis an
implicit contractequilibrium in which workersconsiderthe valueof their pension
wealthbeforeterminationto beequalto unvestedaccruedbenefitstimestheplan’s
expectedvestingprobabilities.This is effectivelytheview takenby theFASB in ite
ExposureDraft 119791.

21. Forexample,ChryslerCorporation’spensionplanfor hourlyworkersissub-
stantiallyunderfunded.However,giventhecomplexnatureof Chrysler’sdealingswith
thefederalgovernment,thefirm cannotconsidertheeffectof aplanterminationin
avacuum.
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to achangein realinterestrates;and(3) risk in thevalueofpension
liabilities dueto achangein nominalinterestrates,offsetby anequal
changein inflation (salarygrowth) rates.With an “ongoing plan”
implicit contract,ERISA makesno differencebecausethe firm is
assumedto continuethepensionplan.Risksof type(1) areborneby
the firm, which must increasefunding if a loss is sufferedon the
portfolio. Risksof type(2) existbecausechangesin realinterestrates
do notmeanchangesin nominalbenefitsunderan implicit contract.
Thus,arealinterestrateincreasebenefitsthefirm in termsof lower
pensioncosts,andthefirm’s gainequalstheemployees’loss.22There
is very little inflation (type (3)) risk, becausethefirm is committed
to raisingbenefitsif inflation increases.Ignoringgainsdueto non-
indexationof benefitsaftertermination,neithersidebenefitsor loses
from inflation.

Without the “ongoingplan” implicit contract,thesituationis
morecomplex.Equation(4) helpsanalyzethepre-ERISAsituation,
while (5), (6), and (7) areuseful in examiningthe currentregime.
BeforeERISA,theworkers’positionwasworththeminimumofF and
V. Thus,for an overfundedplan all portfolio risk wasborneby the
firm, and for an underfundedplan, by the workers. (If wagesare
renegotiatedperiodicallyratherthancontinuously,or if discontinuous
jumpsarepossiblein thevalueoftheportfolio, thentherisk isshared
betweenworkersandthefirm, with thefirm’s shareincreasingasthe
planbecomesbetterfunded.)All interestraterisk, whethertype (2)
(real)or type(3) (nominal)canbeanalyzedin thesameway.Thatis
becausein calculatingthevalueof accruedvestedbenefits,oneneeds
to knowonly thebenefitstheemployeewould receiveif heterminated
today (a fixed nominalamount independentof future inflation or
salarygrowthassumptions)andthenominalrateatwhich to discount
suchbenefits.For awell-fundedplantheworkers’positionwould be
worth thepresentvalueofvestedbenefits,sochangesin nominalin-
terestrateswould inverselyaffectthevalueoftheemployee’sclaim
(andthusthefirm’s liability). Forapoorlyfundedplan,benefitswere
only worthF, soachangein interestrates,havingno directeffecton
F, would not affectthevalueof pensionclaims.

SinceERISA, thegovernmenthasbecomeapartnerin sharing
thepensionliability. For avery well-fundedplan (F > A for anun-
ionizedplan) assetrisk is absorbedby the firm. If A > F> G, asset

22. Of course,the employeeshold pensionwealthasanassetbut havefuture
consumptionneedsasaliability. Theymaybehedgedto theextentthatan increase
in realinterestratesreducesthe valueof bothpensionwealthandthe consumption
liability.
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risk is heldby theworkers,while if F < G <F + 0.3E theworkers’
positionisstableat G,while thefirm reassumestheassetrisk. If F +
0.3E <G,thenthefirm’s liability is limited,andthegovernmentas-
sumestheaddedrisk.

Notethatin thepre-ERISAcaseit is possibleto assignrisk ex-
actlywherethereareconstantlyrenegotiatedcontractsandnojumps
in assetpricesor interestrates.However,in thepost-ERISAcaseli-
ability cannotbepreciselyapportioned,unlessthemandateof the
PBGCis takenliterally. If so,thenthePBGCwould bearno risk in
aplanwhereF> G becauseit couldterminateif F droppedto G. If
F < G, then both thefirm andthe PBGCwould be in positionto
terminatetheplan,makingthePBGC’sliability exactlyequalto G
— F. However,if it is assumedthatthePBGChasmorelimited ter-
mination power, its statusis more similar to that of a long-term
creditor.In thatcase,thefirm’s right to terminateis valuableeven
if F> G. Consequently,assetrisk isbornepartiallyeitherby thefirm
or by theworkersandpartiallyby thePBGC.

Regardingliability risk,roughlyspeaking,thefollowing situation
exists:If F > A, thevalueofpensionclaimsequalsA, sochangesin
thevalueof a liability involve atransferbetweenthe firm andits
workers.If A > F> G, thevalueof pensionclaimsequalsF, and
changesin thevalueofliabilitieshaveno impact.If F < G <F + 0.3E,
thevalue of pensionclaims, all to be paid by the firm, is G, and
changesin thevalue of that liability again involve firm/employee
transfers.Finally, if 0 <F -I- 0.3E,thefirm’s liability is limited,and
changesin 0 affectthePBGC’spayoutsto workers.Thesameissues
involvingthelong-termnatureof thePBGCpositionasin theasset
risk casemaketheliability risksituationmorecomplicated.Also, the
aboveanalysisis for unionplans.For non-unionplansif theplanis
well-funded,aconsistentanalysisapplies;but, if theplanis poorly
funded, theplanstability problemmakesthesituationdifficult to
analyze.

Theresultsofthelastfew pagesaresummarizedin TablesI and
II.

TABLE I

APPORTIONMENT OF RISK WITH “ONGOING PLAN”
IMPLICIT CONTRACTS

(1) Assetrisk: firm
(2) Real interestrates:firm-workertransfers
(3) Inflationrisk: none(hedged)
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TABLE II

APPORTIONMENT OF RISK WITHOUT “ONGOING PLAN” IMPLICIT

CONTRACTS5

Assetrisk Liability risk

F > A firm firm-workertransfers
A >F> G workers none
F < G <F + O.3E firm firm-workertransfers
G <F + O.3E PBGC PBGC-workertransfers

a. Figuresapproximate becauseoflong-term nature ofPBGC position.

Perhapsthecrucialpoint ofthis sectionis thatevenwith a de-
finedbenefitplan,theworkerisnotimmuneto changesin fundasset
values.The reasonrelatesto thecompany’snetpositionin theevent
ofplantermination.This resultisnotdependentupontheplan’sever
actuallyterminating.This is true,unlessthereis an ongoingplan
implicit contract.

Thereissomehopefor testingthe“ongoingplan” implicit con-
tracthypothesis.Theoretically,if theimplicit contractholds,a firm’s
marketvalueshouldbenegativelycorrelatedwith all unfundedvested
benefits,whilewithoutthe“ongoingplan” assumption,marketvalue
shouldbecorrelatedonly with themaximumliability thefirm would
incur in a terminationof the plan. (The “projected benefit” as-
sumptionwouldalsoarguethatfirm valueshouldbenegativelycor-
relatedwith projectedbenefitsin excessof vestedbenefits.)By re-
gressingmarketvalueon thedifferenttypesof pensionliability, we
couldgetanestimateofhow “real” theseliabilities are.No implicit
contracting,for example,would imply thatmarketvaluewould be
relatedonly to thefirm’s minimumlegalpensionobligation.

CoNcLusIoN

Pensionfundanalystsmustbewaryof two importantandcom-
mon assumptionsmadein evaluatingpensionliabilities. Theseas-
sumptions,whichhavebeentermedherethe“projectedbenefit”and
“ongoingplan” assumptions,assumeanimplicit agreementon the
part of firms to makefuture compensationpaymentsin excessof
whateverwould havebeenpaidhadthefirm usedeitherno pension
planoradefinedcontributionplan,pluswhateverlegalliabilities have
beenaccruedto date.

Theseassumptionsplayacrucialrole in anypensionfundeval-

451
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uation,andaltertheanalysisof manycrucial issues,suchashowex-
posedareemployeesin definedbenefitplansto inflation risk. This
paper has criticized theseassumptionson theoreticalgrounds.
However,therearesomeempiricalteststhatcanbemadeto deter-
minewhethertheimplicit agreementassumptionshold.Theresults
of suchfutureempiricalwork shouldhaveamajoreffecton subse-
quentpensionstudies.
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