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___Pension Liabilities: Distinguishing
_ between lLegaland True
__Economic Pension Obligations

LIABILITY AND FUNDING CONCEPTS

Tax structure provides a strong rationale for the growth in popularity
of pensions during the post-World War Il period. But it does not provide
a direct link to pension asset growth itseli. If pension arrangements
wmpnw—wu—g:syms pension assets would be zero even though

pread. Two key provide the technical
link bz!wean ‘pension demand” and its hyrxlc-ll manifestation, pen-
sion assets: pension liability calculations and funding levels,

If all pension plans were defined contribution, pension liabilities by
definition would equal the assets in the plan, and funding ratios would
equal 100 percent. But more than 70 percent of pension liabilities are af-
filiated with defined benefit plans (see Chapter 6); in these plans, the re-
lationship betwesn pension Hahilillnsmd plan m is nololwiuus Clearly,
assets must have a positive relati to 1; thus assets
should grow with liabilities. But calculation and projection of pension
lisbilities alone are insufficient to project target plan assets over time,
Funding level policies must also be ascertained. I.Efundins levels are grad-
ually increasing, for example, pension asset growth could be expected to
e quite rapid even if pension liabilities are constant,

Pension I.iahﬂltlss nnd funding levels cannot be delm‘mine:l simply
by taking from firm fi | records or annual
pension plan 5500 reports [schedule B, ion 8). Values |
these documents reflect the “legal” concept of pension liabilities. That
is, since the firm can legally terminate the plan anytime, thereby con-
ferring nominal (or “'terminated ") pension benefits to workers, payable
many years in the future, it is assumed that the firm cannot be consid-
ered to have incurred liabilities beyond this level. But from an economic
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and financial perspective, it is not obvious that pension liabilities are
limited to this amount. If workers expect the firm to keep the plan intact
and pay an indexed pension regardless of the firm’s legal right to ter-
minate—that is, if workers have an implicit contract with the firm that
an indexed pension will be paid except and unless unusual market
exigancies arise—then the economic lisbilities incurred by the firm are
far greater than suggested by a calculation of legal liabilities. The dif-
ference in pension liabilities implied by the legal and implicit contract
theories is very large; as such, the resolution of the question “What are
pension liabilities?" is critical to an understanding of the growth of
pension assets, which, after all, are ultimately accumulated to meet

whatever these liabilities are.
From an ic persy . liabilities are not an arbitrary cal-
lation; they are a refl of pension promises made by the firm in

return for explicit consideration by workers. Pensions are not provided
gratis; firms must pay petiti i k If i
are provided, they must be given in lleu of some pnrtmn of cash wage.
As such, a pension liability is incurred at the point that workers im-
plicitly forgo some portion of their wage in exchange for the promise
of receiving a pension benefit some time in the future. The trick to
calculating true economic pension liabilities is to determine the present
value of workers' pension savings in the firm at any point in time,

Since these “deposits” are not explicit in defined benefit plans,
they must be inferred indirectly. This chaper is devoted to the task of
determining just what these deposits amount to, The goal is to estimate
true pension liabilities incurred by the private sector in the United
States. In the next chapter, we will turn to a discussion of funding levels
in the United States over the post-Warld War [l period. The liability
concept and the funding policy together form the basis for projecting
asset growth in defined benefit plans.

TERMINATED VERSUS REAL BENEFITS: AN
ILLUSTRATIVE MODEL

It is useful to begin by introducing the difference between terminated
and real pension benefits. These are critical concepts in the pension
literature, ones that lie at the core of our understanding of what pension
contracts really mean and what values should be attached to pension
promises. It also turns out that these concepts underlie the legal and
implicit contract theories.

Assumptions

Suppose that all workers expect their pension annuity at retirement to
be indexed to their final wage. Thus, if a 55-year-old male worker has
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a salary of $10,000 and if expected wage growth (real wage growth plus
inflation] is 10 percent per year, his expected wage at retirement at age
65 is $27,183. But if the plan terminates while he is still 10 years from
retirement, his benefit will be proportional to his current salary of
$10,000. Clearly, the worker stands to lose a substantial portion of his
expected real pension benefit if the plan terminates immediately. If the
worker expects a real pension [i.e., workers believe they have an im-
plicit contract with the firm that the firm will keep the plan intact) then
a plan termination clearly confers a capital loss to workers. This “loss™
is the difference in liabilities calculated on the assumption that the
firm has implicitly obligated itself to pay real pensions to workers; and
those calculated on the assumption that the firm has an obligation
merely to pay terminated benefits. That is, it is the difference between
a real and terminated pension.

It is easy to show precisely how much a 55-year-old worker (with
20 years service] would lose in benefits from termination. To Ir.aap Ihn

ple simple, suppose that, upon ion, the firm

starts a new plan identical to the old plan {without past service credit);
as such, his last 10 years of service will yield him the exact benefit in
the new plan that he would have received on that portion of his service
after age 55 in the old plan. Also, for simpli the probahili
that this individual will die or leave the firm prior to age 65 Is zero,
and similarly suppose that it is known with certainty that the firm will
survive over the forsceable future and the workers incorporate this
exp (these P are idered later in the di ion),
Also, suppose that, upon retirement, the worker expects to die at age
78. The firm's announned pnILcy is that no inﬂallul‘l ad]ustmlmls will
be made to i ocours. The fi ng
values will also be npec:lﬁsrl

1. The pension plan is a final salary plan. The pension formula

provides 1.5 percent per vear of service. Normal retirement

benefits are, therefore, 1.5 percent * Years of service x Final

salary, The plan is not amended (and is not expected to be

amended) over the foreseeable future.'

The worker has 20 years of service at age 55.

3, Expected real wage growth is 2 percent per vear; in particular,
the worker expects to receive longevity raises in his real wage
equal to 1 percent per year and to participate in an expected 1

e

‘Even i the defined benafit plan s not technically indexed fo the final salary but rather

i expresssd as a “Sar” benefit, the same arguments hold as long as workers expect the

“Har” benafit 10 in effect be indexed 1o the wage level. Suppase & pension plan ofisred $100
[

avorage final salary io $20,000, the expectations thecry |s sall vakd.
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percent increase in overall productivity in the economy as a

whale.
4. The salary of a 55-year-old worker with 20 years of service is
$10,000,
The real interest rate is 2 percent,
Expected inflation is 8 percent; thus, the nominal interest rate
is 10 percent (2 percent real plus expected inflation), and ex-
pected growth in nominal wages is also 10 percent (2 percent
real wage increases plus inflation).

Our task is to calculate the real pension benefits that a 55-year-old
worker in this firm expects from a pension plan and to compare this
to the benefit he will receive if the plan terminates immediately.

it

Real Expected Pension Benefit

In this example, we wish to calculate this worker's expected real pen-
sion benefit upon retirement, based on 20 years of service to date. Since
the annuity is proportional to years of service and since the worker
expects his annuity lo be proportional to his final wage at retirement,
his expected annuity is caleulated as follows:

Annuity at age 65 = 1.5% x 20 years of service » (3-1)
Final salary ($27,183)
= $8,155 per year.

Thus, based on service to date, the individual expects to receive
$8,155 per year beginning at his retirement age 65. Since he expects to
live 13 years during retirement, the lump sum value of his expected
annuity [based on service to date) can also be calculated, evaluated at
age 65, Since the firm’s announced policy is that the plan will not make
any adj for inflation during reti ? and since the nominal
interest rate is 10 percent then the lump sum equivalent of his annuity
evaluated at age 65 is:

Lump sum value of annuity st age 65 (3-2)
= Annuity ($8,155) x
7.27 (present value of an annuity
collected for 13 years, discounted
at 10 percent)
= $59,289.

Since the worker is now age 55, not 65, the present value of his
lump sum equivalent as of age 65 must be converted to a present valus

"In actuslity, workers wha retie from large firma receked increases during retireenant
equal 1o almost 50 p Inflasion. See
in this chagtar.
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as of his current age. In particular, the $59,289 Jump sum at age 65
must be discounted over the 10 years between the present and retire-
ment. Using the same 10 percent discount rate, we finally arrive at the
present value of our 55-year-old worker's real expected pension benefit:

Real expected pension benefit [3-3)
= Lump sum at age 65 ($59,260) x
367 [present value of one dollar 10
years from now, discounted
{at 10 percent)
= $21,758.

Thus, viewed at age 55, the worker has accumulated a present value
real expected pension benefit equal to $21,758. In other words, if this
waorker were given $21,758 lo roll over into an IRA immediately, this
sum would be approximately as valuable to him as the promise of
recelving an annuity of $8,155 per year starling al age 65.

Value of Terminated Benefit

It is now interesting to calculate the same present value pension benefits
il instead of continuing for at least 10 more years, the plan is terminated
immediately when the worker is 55 years old.” In this case, the worker's
annuity starting at age 65, based on service sl age 55, is nol based on
his expected final salary at retirement ($27,183); instead, his pension
is based on his current salary at age 55 ($10,000), Thus, his annuity is
now calculated as:

Annuity at age 65 = 1.5% x 20 years of service x (3—4)
Current salary ($10,000)
= $3.000

Thus, upon termination, the worker expects to receive $3,000 per
vear beginning at his retirement age 65, Since he expects to live 13
years during retirement, the lump sum value of his expected annuity
is:

Lump sum value of annuity at age 65 (3-5)
= Annuity $3,000 =
7.27 (Present value of annuity
collected for 13 years,
discounted at 10 percent)
= $21.810.

"Riecall that under tho assumption of the calculation, a new (identical) plan is sxpecied
fo be put in place immediatedy. It e new plan remains intact for al leas? 10 years, the
workee's remaining 10 yaars of service will provide a real pension benefit for thase years of

:
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TABLE 3-1 Terminated versus Ongoing Pension Benelits lor & 55-Year-Otd Worker

Lump Sum  Lump Sum

fasis of Salary in Annuity Equivalon,
Calcidaton Banofit Formuta ar Age 65 Age 65 Age 55
Ongoing 527,183 38,155 559,288 $21,758
Tarmination 10,000 3,000 21810 8004
Ratio; termination/

ongaing a7 a7 a7 a7

Again, recalling that the worker is now age 55, not 65, the present
value of his lump sum equivalent at age 65 must be converted to a
present value evaluated at his current age. In particular, the $21,810
lump sum, at ags 65 is converted to an age-55 equivalent as follows:

Terminated pension benefit (3-6)
= Lump sum at age 65 ($21,810) x
.367 (Present value of one dollar 10 years
from now, discounted at 10
percent)
= $8,004

Comparison of Real and Terminated Benefits

Compare the “terminated” annuity in expression (3—4) to the “on-
going” annuily in expression (3-1). It is that the worker
loses a substantial portion of his real expected annuity because of the
termination (compare the $3,000 annuity to the $8,155 annuity). The
reduction in his annuity translates into a reduction in his age-55 pres-
ent value pension from $21,758 (see expression 3-3) to $8,004 (see

3-6). The reduction in his pension annuity or equivalently
:n h!s present value pensmn amount, is entirely attributable to the
jon of a inal wage at reti in the benefit formula,

for an indexed wage. When inflation and real wage growth are sub-
stantial, the real sconomic impact of this substitution is dramatic. In
fact, in this example, present value benefits of our 55-year-old worker
are reduced at termination by $13,754 (= $21,758 — $8,004), or 63
percent of expected real benefits. These numbers are summarized in
Table 3-1.

‘The numbers in the first two rows of the table are reproductions of
those cited above at different points in the calculations. The numbers
in the third row of the table represent the ratio of the termination-to-
ongoing calcul What is hy is that these ratios are iden-
tically .37 in every column. The salary level incorporated on a termi-
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nation basis is only 37 percent of the salary included on an ongoing
basis. Benefit levels in all calculations on a terminated basis are also
only 37 percent of benefits calculated on an ongoing basis, This is not
coincidental: the loss of real pension benefits is determined solely by
the substitution of current salary in the pension formula under termi-
nation for a projected final salary at retirement in an ongoing calcu-
lation.* The inclusion of nominal instead of indexed wages in the pension
formula ensures that real pension benefits will fall in proportion as a
result of termination.

The bottom line in these calculations is this: if the worker expected
a terminated or legal benefit, he would have deposited the sum of $8.004
with the firm as of age 55; if he expected a real pension, he would have
deposited $21,758 with the firm as of the same age. Firm labilities in
the legal model in this example are only 37 percent of those in the
implicit contract scenario,

This le il the central in the d inati
of true ic pension liabilities. To make headway toward actually
nlwlatins lhnsu Iinbjllues for the United States as a whule. it is nec-
essary to fi into an ic model. This is the
task we now undenalse While the next section is somewhat more tech-
nical, the payoff from fi lizing the liability is large. It per-

mits us to derive a test from the formula to determine which concept
of pension liabilities is supported by the data. Do workers save in their
pension as if they expect a real pension or a nominal pension? In
addition, after we determine which theary is most consistent with real-
ity, the formula derived below can be used directly to calculate eco-
nomic pension lisbilities in the United States.

AN ECONOMIC MODEL OF PENSION LIABILITIES

The Basic Model

We begin by making two assumptions: (1) that firms do not provide
pensions to workers for free, and (2) that workers will not sacrifice
wages in excess of the true value of the pension. In short, it is assumed
that workers pay firms an amount that is precisely equal to the present
value of expected pension payments and that at any given point in
time, workers will not have deposited any more or any less into the
pension plan than the amount equal to the present value of the pension
benefit they expect. These payments take the form of workers forgoing
a portion of their total compensation throughout their work lives in the

benfits o1 & terination versus an oGO bass would not Recessarily hoid. But the main
Implications same.

would remain the
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firm in exchange for a pension at retirement. The economic pension
linhility incurred by the firm equals the summation of workers’ con-
tributions to the pension plan (through lower wages) plus accumulated
interest, minus pension benefits already paid to retirees in payment
status.

These pension savings cannot be observed directly: however, it is
straightforward in principle to infer pension savings rates from the
announced pension benefits.® If workers' implicit pension contributions
equal the present value of expected pension benefits, presumably it is
possible to infer what pension savings rates must be, given workers®
evaluations of announced benefits: The trick to calculating true eco-
nomic pension liabil is to work bac} is: first, to derive pension
savings as i function of workers’ beliefs; then, to use the empirical

tlm s, which theory—best describes reality. Once we do this, we have
| ling of the true nature of the pension con-

tract between workers and firms.

To illustrate, suppose a firm has one worker who starts at the firm
at age 0 and retires at age R. Thus age and service level can be denoted
by a, where 0 = a = H. In reality, a worker typically vests at some age
a®, 0 < a® < R. If the worker dies or quits the firm, or if the firm fails
or terminates the pension plan before attaining the age and service level
a”, the worker collects nothing; if either of these events occur between
the ages a” < a < R, the worker collects the nominal value of his pension
sccrual as of service level a, payable at age R*

Now consider the pension formula, Suppose the worker’s pension
at age R is given in the form of a lump sum, and that the amount of
the worker's pension is proportional to years of service and the com-
pensation level he is earning at the age of departure from the firm, say
age j.” Usually the pension formula |nr.orpornles the worker’s cosh wage
at retirement. But for our it greatly simplifies the i
without affecting the results if we suppose the formula incorporates
the worker's gross-of-pension-savings wage (ie., cash wage plus the

Stis

dmmuwmwllw.mmmu-w-ﬂ|

mmnmmmhmmmmmmmwmn
ﬂ!mnmmmwmmwmmmmmhwm

mmmmmn. Thuss, for

that of unding.
umnmtmmd—u'wncmmlﬂmmnmmum
assumption. In adson, since tha passage of the Employes Retiremant ncome Security Act
of 1874, ponsion-covered workers pay for insurance that guasanises receipt of nominal
in the event of plan termination.
"In tact, dafined benef plans Almost always pay benelits in the lorm of annuities. Tha
of this vil by - below.
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worker’s implicit pension savings during that year); denote this com-
pensation by W, If it is assumed that pensions are the only fringe
benefit, as we do here, W, can be thought of as the individual's value
of marginal product at age j. Thus, the pension formula can be rep-
resented by:

PB,=baW, [3-7)
where PB, represents the lump sum pension benefit, payable at age R
and b is a flecting the g of the pension plan.* The

firm's pension liability when the worker is age o depends on how much
the worker has saved in consideration of receiving this pension which,
inturn, d 15 on the worker's evaluation of the value of his promised
benefits.

Regardless of the theary of the pension contract, liabilities attrib-
utable to unvested workers are very small. Thus, we can simplify the
di ion without all ing the results by idering only
the case of vested workers® Under the assumptions of the madel, a
vested worker's expected pension benefit at age o depends on the pen-
sion formula and the probabilities that he will leave the firm early, ar
that the firm will terminate the plan early; thus, if the worker is vested,
the present value of the pension can be represented by:

PV, = j‘huw,l,,r“" - aigj, (3-8)

where i is the nominal interest rate, j is the termination age, and f,, is
the conditional probability density of pension accruals stopping either
beceuse the individual leaves the firm or because the firm terminates
the pension at age j, given that the individual is currently age a. The
general expression in (3-8) provides the basis for beginning to differ-
entiate the implications of the legal and implicit contract theories,
Consider the legal theory first. In this case, the firm's liability de-

pends on the pay ired if the firm i the pension im-
plans bonalit formulas thal are sindar o this

lor axnmple, Bankers Trust, Corporate Fension Plan Shudy. 1980; and Urban Institute, F

ives in Private Pansion submitied to the U.S. De-

mmwm-mm_u-mmmmmm
tanefits accrued by wivesied workers who are usually far away from retirement age.
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mediately. In order for this to be a meaningful definition of the lability
in a market sense, it must also be true that workers' contributions up
to that point are consistent with the computed liability. But this is true
only if workers believe that the firm will in fact terminate the pension
immediately (or that they believe they vr|J.I allher quit or be fired im-
inently)." In this case, the density f ion (3-8) would
bmmea point density at age f = a, and the pmnl\'nlunnilha pension
would be:

PV, = baWe-! - u, (3-9)

We now have a derivation of the pension liability under the legal model
of pensions: legal labilities equal benefits given by the pension formula
using current service and current wages, discounted from retirement
age R to current age, a, using the nominal interest rate.

Now consider the implicit contract model. That is, suppose the
worker believes the firm will maintain the pension plan intact, even
though the firm could legally terminate the plan at any time." To keep
the expressions neat, assume that the empirically small probabilities
that either the vested worker will quit or the firm itself will fail are
approximately zero, We will show below that this assumption has no
important consequences for the main results.**

Using these pl the density fi in the implicit
contract model is again a point density but of age j = H. As a result,
the present value of the pension in expression (3—8) can be written as:

PV, = baWye~'M - =, {3-10)

Thus, we now have an expression for the pension liability under the
implicit contract theory. Liabilities equal the benefit amount given by
the pension formula using current service and future wages (at retire-
ment), discounted by the nominal interest rate. We can now compare
the pension calculations in expressions (3-9) and (3-10) to begin to
compare to implications of the two thearies,

"*Or if workers are so myopic that they beliove their wage will never increase beyond
W, regardiess of inflation, overall productaty growth, oe tha finm's age-senvice wage prolile.

'mmummmmmmm-wmmwm
itself. Workers and firns presumably understand the conditions of the wage penalty that
would be imposed on any firm thal reneged on ita pensian promisas.

“Empinically. the vested quil-plus-deatn raie is approximately 2 percent. The annual
death rate for the fypical pension paricipant (starting with the firn at age 34, refiring al age
Bﬂummmummmmmmm approximately 1 percont. See

mmwwcﬂmwwuwmmm

show that the probability that & penaion-coversd worker will find himself in & firm that fer-
is small, the catc dum?ﬂt remain tialty (L)

nate 16),
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The implicit contract expression in (3-10) differs from the legal
expression in [3-9) only because expression (3-9) incorporates the
current wmpensalmn level W, while exp [3-10) inc
the ion level at reti W,. To compare the
expressions more susl]y. it is convenient to rewrite (3-10] in terms of
current compensation at age o. Assume that workers expect their level
of compensation to increase over their age by the rate g; these increases
will reflect the firm's wage-tenure profile, overall productivity growth,
and inflation. In this case, the expression in [3-10) becomes:

PV, = baW gls —Ikn - u [3=11)

The present value of benefits at age o can now be written succinctly to
accomodate both these theories as:

PV, = baW,gtm - i tt =1, {3-12)

where A is a parameter that can be set equal to zero or unity. In a legal
interpretation of pensions, A = 0; in an implicit contract model, » =
1. This i the key in the model: if we can
test whether the parameter A is zero or unity, we will bo able to tell
which theory is most consistent with the data. The expression in [3-
12) makes it apparent that the so-called legal and implicit contract
theories are just special cases in an economic model of pensions. In
the legal theory, the worker is so pessimistic that he believes that sither
the firm's termination of the pension plan or his own departure from
the firm is imminent. In this theory, the wage index g in the economic
calculation in (3-12) is Imlavnm to the worker; hence, pension benefits
are based on current wages i from the age H.

In an implicit contract theory, the worker believes the firm will
keep the pension plan intact unless the firm fails. Since the failure
probability for a defined benefit firm is very small (see Appendix 12—
2), the worker approximates the probability of receiving his pension
from an ongoing firm as unity; hence, benefits based on indexed wages
are discounted from age A.

Paying for the Pension: F the Assumg
of the Model

The next step is to utilize the general pension liability expression
(3-12) to infer whether workers are setling the parameter A to zero or
unity for purposes u[ |mp!.ir.1l1y saving for their pensions, Toward this
end, it is lize some jons in the model: that
expected pension heneﬁl,s equal pension savings in a present value
sense, and that workers' cash wage plus pension savings are equal to
the value of marginal product in each period. These assumptions say
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that the workers’ cash wages plus their implicit pension contributions
equal the value of marginal product in every period:

CW, = W1 = 5,), (3-13)

where CW, is the cash wage at age and service level a, and S, Is the
change in I]m present value of the pension [net of interest aarnmgs! as
apercent of total F ion at age o. The of th

embedded in expression (3-13) are subject to test, and indeed ar sup-
ported by results reported below,

Implications of the Model for Wage-Service Profiles

All of the necessary derivations have now been made to test which
theory of pensions is most consistent with the data. The key to this test
is held by the implications of the two models for the wage path over
the worker's service levels with the firm. That is, the wage profile holds
information about how workers save for their pensions over time; these
savings flows in turn reveal expectations: workers only save an amount
equal to what they expect to receive. The cash wage profile is given in

{3-13). To late the into a more useful form,
the pension savings rate S, in (3-13) must be solved explicitly. Given
the assumptions of the model, the savings rate is derived by differen-
tiating the present value pension amount shown in expression (3-12)
with respect to age, and subtracting interest on past contributions.™
Performing this exercise, it tums out that the implicit savings rate at
age o (as a p age of total ¥ ion) is defined as:

5, = [1+[1=A)ga]bets-1m-a [3-14)

This equation tells us how much workers save each vear (as a percent
of their wage), assuming that they save exactly that amount by which
their expected pension increases during the year. Naturally, how much
they save therefore depends on their expectations, which is why the
fomiliar p A appears in ion (3-14).

It is apparent from expression (3-14) that in a legal theory (A = 0),
the pension savings rate increases rapidly at higher service/age levels
in the firm: 5, > 0 and 5, " > 0. Under plausible conditions, the legal
theory can imply drastic backloading of savings late in life. For example,
suppose the nominal growth rate in wages and the nominal interest
rale are each 10 percent (g = i = .10), the tenure level at retirement R

Hn parBicular, even i no addBonsl savings takes place, just by wailing one addisonal
pariod in the firm, the individual receives intorest on past contributions equal 1o 1PV,
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is 30 years, and the pension benefit parameter b is .15.* In this case,
the savings rate at starting age (o = 0) according to equation (3-14) is
less than 1 percent; at age 30, the savings rate is 60 percent. Intuitively,
distrustful workers are reluctant pension savers until they actually ap-
proach retirement.

In contrast, the savings rate in the implicil contract model is not
dependent solely on the interest rate i but rather on the difference
between the wage growth rate and the interest rate, i — g. To pursue
the full implications of this model, it is useful to acquire a plausible
parameter value for this differance. It turns out that as long as the long-
term interest rate and expected wage growth equally reflect inflation,
the difference i — g will be significantly less than zero: the real rate of
return earned by pension funds is substantially lower than real wage
growth, by approximately two percentage points.” If the model is gen-
eralized to allow early quitting, firm failure, and premature death, it
can be shown that in the extreme, the sum of these probabilities would
act exactly like higher real mlmsl rates, If we think of the interest rate
as including these additi f it still would not dominate
the influence of real wage growth.* Thus, in terms of the current no-
tation, it is generally true that real wage growth weakly dominates an
enhanr.nd. interest mln g =1

ider the

where the inal growth rate in wages
equaii the numim} interest rate, g = i. In this case, the implicit contract
medel predicts that the change in the savings rate with respect to service
level is zero: 5.' = 0. When workers and firms have an implicit long-
term contract, workers are willing to save through the pension more
evenly over their lives.

avorage savings rbe of coversd workers irough thair pensions is approximately
|Emm muwnmmmwammm

‘ﬂ-wmﬁwnummemmhmmmm

Should Manage the Asssts of Collectively WME\'MEW
nomic Roview [July'August 1083, pp. 18-30. Wage growth reflects & presumably positive
wmmhmmum-m Gordon and Blinder

mhmmﬂlm BHWH Gordon and Alan 5. Bindar,

“m‘m.mn‘-a.m-thmu—dm“mmm
yoars has bean In the vicinity of 2 percent (Economic Repont of Me President, 1962). Thus,
assuming that wages and interest similary reflect an expected inflaion factor. It follows that
@ — {is approcdmately 2 porcant.
%mmmmmwmmmmmmmmam
tailure will have the as sarly nominal
penion). In Bis. case the sum (say g) of the Guit rate, death rate, and fim failure rate will

approxmation
result: discounting as such will not cocur during the worker's 1enure in tha firm,
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The formal model of pensions has now yielded a large dividend: a
clear crisp test of these thearies. If workers expect legal pensions, the
model tells us that workers sacrifice wages mostly at older ages to pay
for the pension; if they expect real pensions, they save more or less
propartionally over their tenure with the firm. Thus, under a legal
theory, observed cash wages (what is left after workers save for the
pension out of totol wage] must be affected only at older ages compared
to nonpension workers; they are affected across all tenure levels in an
implicit contract theory. Put another way, other things constant, if the
legal theory is correct, cash wage profiles should be flatter for pension-
covered workers compared to uncovered workers. If the implicit con-
tract theary is correct, these profiles should be no different (or perhaps

even ‘hat steeper) for pension-covered workers,

Graphical Representation

These are d | shically in Panel [a) of Figure 3-1.
The schedules in the figure rep an actual I of the model

used above in the case where the interest rate and wage growth rate
are 5 percent and retirement occurs after a 30-year career in the firm,
The starting wage is arbitrarily set at $5. In the figure, the schedule
labeled AA’ depicts the relationship between the wage, gross of pension
savings, and the service level in the firm for workers of similar skill
level; that is, the schedule reflects the wage that would be paid if the
firm did not offer a pension. The schedule is upsl fl the
realistic phenomenon that workers generally obtain higher wages as
they acquire more experience in the firm; the relationship is depicted
as o linear schedule, though the analysis would be the same if the wage
rate increased at a slower rate at later ages.

The two ini hedules in the di reflect the i
model of pensions derived above. The schedule BB' reflects the wage
rate net of pension savings In the firm under the assumption that the
pension reflects an implicit contract. The vertical distance between the
schedules AA’ (the gross wage) and BB’ (the cash wage) reflects pension
savings S,W,: the vertical distance between schedules AA' and BB’
grows with age but remains constant as a fraction of the gross wage.

In contrast, the nonlinear schedule CC’ reflects the cash wage in a
legal model. Recall in this model that workers postpone most of their
psnaiun saving until the end of their carver; this is reflected in the ever-

g difference b the schedules AA’ (the gross wage] and
cc' (I.ha cash wage) at higher tenure levels. In the legal model, the
savings wedge in the first year of work is small (see the distance labeled
A-C}; this is to be compared to the larger savings rate in the implicit
contract model measured by the distance A-B in the figure. By the year
of this is exactly . In the legal model, the
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FIGURE 3-1 Legal va. Imphcit Contract Models
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savings wedge is A'C" in the figure, much larger than the savings wedge
A’-B’ in the implicit contract model.

Since data exist that describe earnings histories of large samples of
workers, empirical tests can be run to distinguish which of these types
of cash wage schedules bests depicts reality. Such estimates using two

T data bases are d bed in detail in Appendix 3-1. The results
reported there support the hypothesis that underlies schedule BB’ in
the figure, and reject the hypothesis that underlies the schedule CC'.

That is, the tests confirm the validity of the implicit contract theory
and reject the legal theary of pension liabilities. Workers pay for their
pensions as if they expect to receive an indexed pension upon retirement.
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The implications of th I: h inPanel (b) of the figure.
The schedule labeled ICL depicts the present value pension liability
under the implicit contract model, which is the model most consistent
with reality: Ihnse liabilities grow Iinmly over higher servim Invel.s in
the firm; this fule is a of
{3-12), shown above. The schedule labeled LL shows the ;mwl.h in
present value pension liabilities under a legal theory. It also begins at
zero (point D) and it equals the same liability at retirement (point D).
But in all intermediate ages, the legal liability is lower than the liability
actually incurred; this is so because in the legal modal, workers do not
actually deposit savings with the firm until late in their career and thus
the firm's liabilities remain relatively low until the worker approaches
retirement age.

The total pension liabilities of the firm can also be depicted using
Panel (b) of the figure. Suppose the firm has an equal density of workers
at every service level in the firm; also assume no deaths or quits prior
1o retirement. In this case, the legal Hability is dep!mﬂi by the area
labeled E in the figure. The true economic liability is equal to area E
plus area F. In |I|Lu case, if rnponed liabilities are based on a legal
concept, are i i by the amount rep-
resented by area F in the figure. It is shown below that the underestimate
represented by the area labeled F is potentially very large in actual
liability calculations,

Summary of Resulis

The results of this section con be summarized as follows. True pension
liabilities arise when workers deposit savings with the firm in antici-
pation of receiving a pension upon retirement, These savings therefore
depend an whether workers expect to receive a real or nominal pension.
‘Through a series of manipulations, it was found that these savings rates
would be very different over tenure levels in the firm depending on
whether the legal or implicit contract theories are correct. This differ-
ence was exploited by using these implications to predict how observed
cash wage profiles should be affected by pensions. After comparing
pension and nonpension cash wage profiles for a large sample of work-
ers whose wage histories are recorded, it was found that the implicit
contract theory is supported by the evidence.
In brief, the data supparts the use of the liability formula stated in
(3-11). But this ion in turn is familiar: it corresponds
to the so-called projected salary method of calculating pension liabil-
ities, Put another way, it says that pension benefits should be discounted
at zero interest rates for active workers, not nominal discount rates, as
supported by the legal theory of pensions.
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ACCOMMODATING POST-RETIREMENT BENEFIT EROSION

‘The above characterization of true economic liabilities provides the
groundwork to calculate aggregate pension liabilities. But one final
step is necessary before the calculations can be made in principle.
To this point, it has been assumed that pension benefits are paid in
lump sums. Retirees from defined benefit plans usually take annu-
ities, not lump sums. Unless retirement annuities are perfectly in-
dexed to the long-term interest rate, the lump sum assumption will
not yield correct overall liability calculations. This assumption is
now relaxed.
ll is useiul I’irsl to review what is Icnow‘n about firms” pollcleatoward
pension irst, prior to the high-
milalion perlod beginning in the late 1960s, the evidence sumests that
post-retirement benefits may have been adjusted mare than enough to
accomodate inflation.”” During the recent high inflation period, some
erosion has taken place. A recent study suggests that during the 1970s
firms on average increased post-retirement benefits by approximately
50 percent of the increase in CPL Mmacm.-:. the same .stndy shows that
even this may und the degree to inflation because
firms appear to award increases wllh a I.sg, For example, in 1978, the
1965 retiree cohort was collecting benefits which were 80 percent of
their real value in 1965 Third, and finally, it has been convincingly
argued that just because retirees during the 1970s lost some purchasing
power, this does not imply that current workers expect to lose any
purchasing power when they retire.™
Some thought must be devoted to the method by which the post-
rotirement benefit erosion should be incorporated into the model. Recall
that, typically, actuarial calcul p g on a legal ) diis-
count the annuity to the reti age equivalent using an i
interest rate; they then discount this value to the worker's current age,
again discounting by the assumed interest rate. But we have determined
from an economic perspective that for active workers, no discount should
be used to express the value of the annuity at retirement age in terms

""See Gary Fiaks and Ofivia Mitchall, Retimment, Pensions and Social Security (Cam-
Iridge, Mass: MIT Pross, 1584).
"Sen Robert Clark, Clark, Stave Alla; and Darial Sunnas; “iiakon Acekrmenta b Fersion

implicly “approve” mdmdwuw funis i long-term bands. If future

mmmummmwmnmummm
of lowar-than-inflation post-retiremant incroases. Jusi because rtinees in the 16708
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of the worker’s current age; and further that while they should discount
post-retirement benefits by some amount, this discount is not expected
to be large. Rather than deal with two discount rates for active workers
in the ic value calculation, it is ient to think of one
i t rate which * ges” the (zero) p i and the {small,
but positive] post-retirement discount rate.

For current retirees we need only deal with the post-retirement
discount rate. Since current policy towards retirees now collecting pen-
sions is observed, the actual discounting policy in the recent past can
be used to discount thm liabilities in I.‘na immmlmln future.

There are two the post-re-
tirement erosion problem. Both are used ham Fi.m available infor-
mation can be used to calculate hel;k-oi the—envulupe post-retirement

rates, For the policy during the
1970s suggests that one | ibl, ion is that current retirees
should expect their benefits to erode at half the expected inflation rate,
Thus, in 1978, the Moody's (new issue) interest rate was 8.73 percent;
assuming this reflects a real interest rate of 1.5 percent—one close to
historical experience*—the expected inflation component equals 7.23
percent. In this case, the discount rate for current retiree benefits would
equal 1.5 percent plus 50 percent of the 7.23 percent expected inflation
rate (i.e., 8.73 nominal minus 1.5 real is 7.23 percent), a total of 5.1
percent.

In contrast, consistent with the implicit contract theory, it is rea-
sonable to assume that current workers would not necessarily expect
inflation erosion when lhey retire; hanm the pusbmti.mmml discount
for them could be to be g like 1.5 per-
cent (the real discount rate). When “averaged” with the zero discount
rate that should be used to discount the retirement age lump sum equiv-
alent to current age, the discount rate applied to active worker benefits
would be quite low, perhaps 1 percent or less.

Tlm sacnmi approach lo lakr.- is to assume that the stock market

nsion liabilities using economic discount rates.
Then stock market price data can be exploited to learn what the market's
discount rate is. In this approach, a single discount rate is “averaged"
for all participants in the pension plan. This exercise, which is carried
out in the next section, yields the result that the best guess of the
discount rate used by the stock market to evaluate true pension liabil-
ities is 2 parcent. Thus, stock market data s consistent with the back-
of-the-envelope derivations.

wmw.mmmwmm:na.mw.
R4,
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ESTIMATION OF THE PSEUDO-DISCOUNT RATE USING
EVIDENCE FROM THE STOCK MARKET

Stock market participants have a vested interest in “seeing through” re-
ported liabilities to properly evaluate the firm's true economic pension
liabilities. Each $1 of unfunded pension lisbilities incurred by the firm
translates to a reduction in future earnings available to stockholders in the
amount of (1 -1t} $1 where 1, is the corporate tax rate. If the present value
of pennion linbilities minus assets is L—A, the firm must forgo current
profits in the amount [1-t) (L—A) to put it on par with a fully-funded
competitor; an efficient market will discount the stock vllue for the full
amount of this lisbility.= It is a htforward task to di ine which
particular discount rate has been implicitly used by the stock market to
calculate the present value of pensian liabilities L.

Consider the foll g specification designed to explain stock mar-
ket value for the firm:

SVIEA = ¢, + ¢, UNFUND(I)JEA + c, PROFITSIEA + error, (3-15)

where 5V is the stock market value of the firm, EA is equity assets, and
PROFITS measures current and past profits.® The variable UNFUND{i)
reflects vested pension liabilities reported publicly by the firm based
on some arbitrary interest rate i, less the market value of pension assets.
Equation (3-15) is similar to those estimated in previous stock market
value studies. ™ It is i that the coefficient c, will be i
reflecting investors’ discount of stock value in cunﬂderalinn of publll:ly
disclosed unfunded pension labilities.

Suppose the stock market is efficient, so that investors will incor-
porate all available information Into the price of the stock. That is,
assume that investors are not fooled by use of arbitrary actuarial dis-

" Fgldstein and Seligman have implicitly argued that the cost of funding & §1 unfundod
ability may axceod (1 - L). That i, If the lability is not funded immediately, investors must
mmummmwmwmhmmummm
vantages. See Martin Feldstein and S. Seligman, “ wd, Share Prices,

Savings.” Joumal of Finance 36 (Septombar 1861), pp. B01-24. mlmnmmw

mnmmm- mmummm

ihass never lum oul 1o be Feidstein ot ol also
with other variables including debt and RAD raios and with infalion-adusted
data. Soe Martin Feldstein and Randall Morck, “Pension Interosi Flate
and Share s Buresu of Paper
No. 538, 1982 Martin and S. Soligman, Fund™; and G. 5, Otdfieid,

Foldstpin “Penaion 3
“Financial Aspects of the Private Pension System.” Joumal of Money, Credit and Banking
s:w\sm pD. 46-54.
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count rates. Since the relation between assumed interest rates and vested
liabilities is known, it can be presumed that the stock market reeval-
uates all firms' pensum Imhllluu _using a umfnrm interest rate as-
the f is made for the

jth firm:
UNFUND/(i*] = ADIG.ikLi) — A, (3-18)

where L, is the present value of pension liabilities evaluated at the
discount rate i, A, is the market value of pension assets, i* s the interest
rate implicitly used by the stock market, and ADJ{i.i*) is a function that
transforms pension liabilities evaluated at interest rate y to liabilities
evaluated at the interest rate i

The value of the stock market interest rate is not known. But it can
be inferred by iterating on the inlerest rate i* in equation {3-16) and
running the regression in equation (3-15) using the variable UN-
FUND{i*). Since the corporate tax rate is in the vicinity of 50 percent,
the best estimate of the discount rate used by an efficient market is one
for which the coefficient c, equals < .50. That is, for each $1 of unfunded
liabilities, stock value should be reduced by $0.50 [= $1[1—1]]. To
illustrate, first assume that i* equals the average assumed actuarial in-
terest rate (6,7 percent in 1980). The results of this regression using the
variable UNFUND{i* = 6.7) are shown in Table 3-2. The coefficients
are reasonable and similar to those found in the past studies.®

The results support the notion that investors discount stock value
in consideration of unfunded pension Iinbllltles The 95 percent con-

fidence intervals are relatively wide, por-dollar-offset hy-
patheses that range from 50 32 to 5‘1 .68, Bul the be&t guess supported
by the data is a dollar-f; d In the results
suggest that for each $1 of d unfunded pension liabilities using

the discount rate i* = 6.7, the stock market reduces the stock price by
$1.03. The use of such a high trade-off—approximately twice the ex-
pected $0.50 trade-off—suggests that stock market estimates of eco
nomic liabilities exceed reported liabilities; that is, that the stock market
discount rate is less than the average actuarial discount rate found in

mmuwmmmmnmummiumwmm

this way,

Igroring the retree-active m. In particutar,
ADNL) = mxp| - 0T~ 1))
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TABLE 3-2 Rualation of Stock Market Vislue to Unfunded Pension Liablities, 1980

Independent .
Varablos Coeffigient
Intercept 27
9.52)
Profits (1580) 3.08
{860}
Avorage profits 1976-1979 1.67
(12.48)
UNFUND i = 6.7) —-1.03
12.98)
L 62
Obsarvations 1188

Depandent variable: slock market vaks.

Al varistion g o dep quity assots (800 Martin Foldsiein
and 5. Swfigrman, “Ponsion Fund”. numbars in pasenthases are (stsokue) 1-statistics.
sounce: Compusiat fles, 1960,

publicly disclosed reports. If liabilities were properly calculated, the
coefficient on UNFUND should equal —.50. It turns out that ¢, = —.51
when i* is set equal to 2 percent. Our best guess of the discount rate
used by stockholders to evaluate pension liabilities is therefore 2 per-
cent: I* = .02,

This estimate is consistent with the labor market evidence cited
above. While the overall discount rate applied by the stock market is
somewhat higher than one that would apply just to current employees,
the results make it apparent that the market uses relatively low interest
rates to discount unfunded pension liabilities. They are almost certainly
not using long-term nominal interest rates; in 1980, 30-year bond rates

ded 12 percent. App ly, the market expects firms to pay real
accumulated pension liabilities in the future, not nominal pension li-
abilities or liabilities calculated on the basis of arbitrary interest rates
used for purposes of public disclosure.

CONCLUSION

The economic model of pensions forms the basis of our understanding
of the true nature of the pension contract. True economic pension li-
abilities arise when workers give up current compensation in the ex-
pectation of receiving a pension upon retirement. If workers “deposit”
an amount with the firm that equals the present value of the pension
they have earned to date then the liability is equal to the present value
of the perceived pension benefit. The central question is, do workers
expect real or legal benefits?
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The economic model makes explicit the nature of the difference
between real and legal pensions. These concepts are critical because,
among other things, they have dramatic implications for the size of
pension liabilities in the United States, the capitalized value of the
firm, and the capital loss to workers from either premature departure
from the firm or pension plan termination. The model, and the evidence
from the labor market and the stncls market, suppart Iha hypulhasm
that pensions are real, not as
would suggest. Roughl ki Ihoug.h not technically correct, sctual
economic pension liabilities in the United States can be found by using
a real rather than a nominal interest rate to discount pension promises,
In other words, true economic pension liabilities—which form the basis
for pension asset growth—can be found by converting reported liabil-
ities based on arbitrary interest rates to a real interest-rate basis.

APPENDIX 3-1
Tests of Pension Contract Theories Using Data
from the Labor Market

Specification of a Wage-Tenure Equation

For empirical purposes, we wish to choose a functional form for
the wage function that is consistent with a positive but diminishing
tenure effect but that also leads to a simple representation of the con-
trary predictions of the legal and implicit contract theories. We wish
to make specific all for the possibilities that pension savings
rales increase (or decrease) over the tenure cycle and that the spot
market assumption in equation (3-13) is invalid. A wage function that
satisfies these criteria is

CW\-B" o+ FlwTIF + (MD) + K¥EaT) |3—i7]
=KT=+8XX%" T > 0.

This specifi k | because it implies that
the starting wage Ls zero; while this could be a problem in theoretical
models, it is unimportant for our purposes as long as the data is con-
centrated away from zero tenure levels.
The left-hand side of fon [3-17) total

for the worker at the tenure level T; the right-hand side repmsents the
value of marginal product. The variable CW, is the worker's cash wage;
total compensation equals the cash wage, adjusled by the series of terms
found in the exponential term. The parameter [ reflects the nonpension
fringe benefit as a percent of cash wage. The first bracketed term in the
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which is i 1 with a ne pension dummy P (=1
if there is pension coverage) reflects the pension savings rate. The pa-
rameter x is & constant. The parameter v is critical to a test of the
thearies: it reflects the influence of tenure on the pension savings rate,
In the legal model, the wedge between gross and net-of-pension savings
compensation grows with tenure: ¥ >> 0; in the implicit contract model
(recall g = i), the parameter ¥ is either zero or slightly positive.

The second bracketed term in the exp reflects a test of the
spot market ion. Total ion may not equal the work-
er's value of marginal product in every period. For example, the firm
could deliberately twist the cash wage profile so that workers get paid
too little early in their career and too much later What makes this
theory testable, however, is that compensation over the worker's tenure
must equal his value of marginal product. But while workers in any
given firm tend to retire around the same age, they begin over a wide
range of ages.* It is easy to show that in order to “balance the books™
in a nonspot model, the parameters 8 and | In equation [3-17) must be
set differently depending on the worker’s beginning age in the firm,
denoted by B.

The right-hand side of ion (3-17) is ightforward. The work-
er's marginal pmd.ucl is assumed to be related to his tenure level, The
vector X is d to affect directly and to influence

the shape of the wage-service profile. The specification in (3-17) allows
pensions to affect jor to be correlated with) productivity in a propor-
tional way through the term: dP.
Ths most direct way of inferring the value of the parameter v is to
the ifi in ion {3-17] directly. Unfortunately, it
is very difficult to estimate this equation using a cross section of workers
because the selection on who accepts pensions will bias the esti
of y (high wage earners are more likely to accept pensions compared
to low wage earners). By exploiting individual wage history data, this
problem can be circumvented. In particular, by comparing beginning
[W,) and ending (W,) wages for each worker rather than comparing
wages between pension-covered and uncovered workers, an estimate
of the purameter ¥ can be made without encountering the nuisance

*Edward P, r, “Why is There Mandatory Retiremant?” Joumnal of Political Econ-
m!rlmteﬂ] po. 1261-84.
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selection problem present in a direct estimate specification. Writing
the expression in equation [3-17) for the year of retirement (teoure T,)
and dividing by the same expression for the first year of work (tenure
Tulin the last job, we have:
In [CW,/CW,) = ¢, + ¢, In (TyT,) (3-18)
+ ¢y In [TWT) X
+ o, In (TYT) P
+ ¢, In (T/T)-B
+ ermor; Ty = 1.

The cash wages are adjusted by the icultural wage index
for the United States; hence the wage measures are purged of the
influences of iﬂﬂnuon and overall productivity growth. It is noted
that in the from equation (3-17] to equation [3-18), several
terms iently concel, including the terms §B), X<, and exp
[P {d — x) |; all remaining variables interact with relative tenure levels
[except health problems at retirement which are specific to years late
in the tenure cycle).™

In terms of the empirical model specified in equation (3-18), the
legal theory of pension savings is supported if c,[= — y) << 0; in
contrast, under plausible assumptions (i = g, the implicit contract the-
ory is supported if ¢, (= — ) = 0.1fi < g, the implicit contract theory
is also consistent with the result ¢, > 0. Finally, the spot assumption
is supported if the coefficient on the beginning age variable is zero
[e, = 0).

Social Security Retirement Data

To test these predictions, equation (3-18) was run using two data
bases; the first is the Social Security Administration Newly Entitled
Bensﬁcuanas Survey (SNEB). The adwnlugs of this data bme is that it

fon about p d and d workers.
It does not include mullipla ohservations per firm and thus no infor-
mation is available to test the spot assumption. This shortcoming will
be rectified [at a cost) using a second data base.

The SNEB survey describes the p I and job ck istics of
several thousand recently retired workers who applied for social se-
curity benefits in 1970, Years of service in their last main job are re-
ported, Their earnings histories are also reported as far back as 1951.

*The empincal specification can be directly relabod back 10 the pension model used
above. Using the expressions found in equations (3-12), (3-13), and (3-14) above, the ratio
of cash wages ai retimment relative 1o the stan age divided by the same ratio of total
componsaticn is

11 = (CWREHE WG = 11 = b1 + (1 = Mghlh /1 ~ bes = ¥,
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Thus, if the worker’s tenure with the firm began prior to 1951, the
beginning cash wage equals his earnings in 1951; his tenure variable
is set equal to his tenure level in 1951. If workers reached the social
security earnings maximum, their earnings are estimated based on an
algorithm developed by Alan Fox.* The vector of other variables X in
equation [3-18) includes the worker's occupation, industry, and per-
sonal characteristics.

The results of the regression are listed in the first column of Table
3-3. The estimates reveal a coefficient on the pension variable PEN-
SION that is slightly negative but insignificantly different from zero,
suggesting that cash wage profiles are unaff i by pension
that is, implicit pension savings rates are approximately constant over
the tenure of pension-covered workers. In short, the results suppaort the
implicit contract theory and contradict the legal theory,

Department of Labor Pension Data
These results can be verified using alternate data. In particular, the
Department of Labor holds a data base that reports social security wage
histories for 1,642 retirees from 61 defined benefit pension plans. While
the dul.a Tudh ﬂrms with nn i Ihe wage profile test can still
i v of the pension plan (PEN-
SION SIZE) instead of a ﬂmple pulu!on dum.my wvariable. Pension gen-
erosity is measured by the parameter b used above (see equation 3-7),
which is easily estimated for each plan.” From expression (3-14) in

wm«m-wmwﬂmmmmnm
Actual snding (but not starling) wage samings.
in the worker's last main job &rs reported i Ihe Survey. Comparing these schual Samings 1o
the Fox-sstimated samings lor those facing the soclal in their
\nat year of hal-time work, the Fox-io-actual mtio umed oul o ba .065; thus, # is apparent

fies) comes on average remarkably closo o prodicting actual eamings. See Alan Fox,
amings, Income: Findings bom the Retirement History
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TABLE 3-3 Tha EMect of Pansion Coverage and Pension Amounts on Wage Praliles
(U] i2)

Social Security Departrmant
Adminisiration of Labor
independent Variabies Retiremant Dats Pansion Data
Log of temure ratio:
n (T Tal 30 - 075
{1.06) 111y
Health problems at retinement - -
53
[all rermaining variables are
interacted with In (T T
PENSION = 004 -
[40)
PENSION SIZE - A2
(2.93)
College graduate 007 -
(41}
High schoo! graduate =015 -
(1.06)
Female 080 e
(4.82) (1.568)
Black - 001 4
(] 382}
L0 - 002
.67}
UNION - PENSION SIZE - - 028
(84)
Avernge wage in firme — 0086
(sampbe mean $18.4 thousand) 4.52)
slarking age in fem = .
1181}
Workne's start age minus - ~ 06
average starting age in fam 184}
Inchustry varisbles® X x
‘dummy variablas® X X
Firm size dummy vanables® ™= X
Year of refirernent durmmy variables’ -— x
3413 1642
A-squared 054 106
Variable; in {CWe W) taimiisics are in parwheses.
“PENSION SITE s found by ssimating the paramater “5” in Ihe pension karmula for oach of 61
n [3-7) and rote 30.

“mlumwummmmwwmm
warn charactarized by UNIOW =
n—-pwwu-u'— L [ L the sampia of retrees
In sach plan in e samgis.
“Eight industry dumemy varables Bnd sght Gccupolion Sumeny varaties win incloded.
*Saven B size dummy varabios wer included.

Hana y
Becibe the ratre of e Birvey InCorporaies yeds el 808 O reiremnent i he S vadiatle

DCiata for S trs! rogromsson is fom the Socal Survery of Newly Entitied
Bensficiarica, 1970, Data for the regroasion is om e LS. Dapartment of
Pernion Banafits which includes Social Security histowing of workars om 81

pensicn plans who ratred during the pediod of 1867-197T
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the text, it is apparent that in a legal theory, as the generosity of the
plan is increased, the pension savings wedge that grows with tenure
becomes even more exaggerated: #5,/3a3b > 0; in an implicit contract
maodel (in the plausible case when § = g), the wage-service profile is
either unaltered: #5,/8adb = 0; or, if g > i, #5,/éach < 0. Thus, if the
coefficient on PENSION SIZE is negative (and large), the legal theory
is supported; if it is zero or positive, the implicit contract theory is
supported.

‘This data base has several advantages over the social security data,
For example, since all individuals in the sample are covered by pen-
sions, the selectivity problem on persons who seek pension coverage
is reduced. The data base also reports the union status of pension plan
participants and the date of plan creation; thus, union influence on
wage profiles can be measured, and further, all observations for which
the starting year wage (CW,) is observed is earlier than the date of plan
creation can be excluded from the data.” Finally, because the 61 plans
in the sample have an average of 27 retirees, the influence of the
average wage and the average starting age in the firm on wage profiles
can be measured. The starting age of sach worker relative to the average
in the firm can be used as a test of the spot equilibrium model.

The results of this regression are presented in the second column
of Table 3-3. Again, the results contradict the legal theory of pensions.
Far from being negative and large, the coefficient on PENSION SIZE is
significantly positive. The results are consistent with the implicit con-
tract theory if g > i. Assuming the validity of the implicit contract
theary, it is straightforward to determine that the results suggest that
the exponent in equation (3-12), namely (i — g), equals —.005.2 It is
also interesting to note from the results that while wage profiles are
affected by the average wage level and the average starting age in the
firm, they are not sensitive to the relative starting age of workers in
each firm, providing some evidence in support of the spot model.

The results using either data base are therefore inconsistent with
the legal theory of pensions, which predicts a negative and large value
for the pension coefficient. Instead, the results support the implicit
contract theory in the special case when the interest rate is approxi-
mately equal to, or slightly lower than, the expected growth rate in
nominal wages,

"In the Socclal Security Adminisiration data fle, it was assumed ihal relirees ware
mhhmmmwmm mmmmnmm
o 1951 Thus,

I8 present in that data.
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