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_ Economic Funding Levels in Private
__Pension Plans in the United States ___

The th I and 1 i in Chapter 3 lay
the groundwork for determining lu.n:lins pcﬂ.icy in private pension plans
in the United States. These principles will be applied to calculate li-
abilities in defined benefit plans, which in turn will be compared to
plans’ assets to determine funding status. In this chapter. funding pol-
icies across pension plans are analyzed, and overall funding trends for
the system as a whnln are utj:mmd during the post-World War 1l

period. Several j blished: (1)d 1 benefit plans in
the United States are underin.ndod the underfunding appears lo be
felik not a refl of plan ity; [2) there is i

trend in “target” funding ratios over time; after accounting for market
variation, desired funding levels appear to be in the range of 70 percent;
and (3) most underfunding in the U.S. private pension system is at-
tributable to union plans.

FUNDING RATIOS ACROSS PLANS

The Technical Relation between Liabilities and Assumed
Interest Rate

‘I‘heﬂ.rstmslr.lslow!vodm hnical problem of ing |
liabilities to ies. One h is to recalculate all
ul:luarin]. liabilities using new discount rates. But since the diﬂemnnu

and | calculations has been exp | ex-
clusively in terms of different Inlmt rates, it is much more efficiont
simply to the relati L liability calcul and

assumed interest rates, then to use this relation to convert all reported
(=]
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liabilities (based on actuarial interest rates) to economic labilities (based
on economic interest rates).

In this section, the relationship between reported liabilities and
assumed interest rates is estimated. Suppose all active workers are
identical to the “typical” active participanl who is R —a years from
retirement (recall that a denotes current age and service and R denotes
age and service at retiremant). All retiress are identical to the “typical”
retired worker who has D -] years left to collect a pension (ie., D is
the age the “typical” retiree dies and | is the average age of retirees).
There are C active and N retired workers. Recalling notation used in
Chapter 3, liabilities are therefore written as

L = ClabW, (D — R)d. + N{RbW,}(D—J}d,, 4-1)

where the product in the first set of h in each term
the annual pension amount; the difference in the second set of paren-
theses in each term represents years to collect the pension for each
group, and the terms d.. and d,, represent discounting factors. The effect
of the interest rate should be somewhat heavier for the active worker
group because the discount is made over more years; thus the impact
of a higher interest rate is greater,

Letting P represent the full pension annuity based on H years of
service (P=HAbW,), expression (4-1) reduces to

LICP = | (a/R)(D — R}d,: + (NIC)D — J)d,, |:
or, in estimable form we have
LICP = bye~"s' + by(N/C) e, (4-2)

where b, is a constant reflecting the pension liability for the typical
active worker; that is, it reflects the full pension annuity based on R
years service, P, which will be paid for (D—R) years of expected re-
tirement, scaled down by the ratio /R to reflect the average service
level of active workers, that is, b, = (a/R)(D— R). The constant b, equals
the number of yvears the typical current retiree will continue to collect
his pension, that is, b,=D~ . Finally, each liability component is af-
fected by the assumed interest rate i,

This liability relationship was estimated by nonlinear least squares
using a cms-sectian sample of Form 5500 annual pension reports filed
with the U. 5. Department of Labor for the plan year 1978, The resulting
equation ls reported in Table 4-1. The results put the \rulun of the
constant b, at 10.24 years. Since the reti period is
17 years for pension recipients® then D— A= 17. This estimate suggests
that the typical active worker has completed 60 percent of his full

eatimate is available from the Survey of Pension Beneft Amounts conducted by
hU&Dmn-iquahu 1678,
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TABLE 4-1 Relation between Lisbiites and Assurned interest Rales

Independimt
Variabies Cowtficiant
by = [AR)D - A) 1024
(1137}
b=D-d 1248
(14700
[ - 077
{8.13)
B - 057
{4.07}
Obsenvations 4414

Dwpendent variable: Reporiod vastod atdites por acti covaned worker divided by fhe sveeage
wrvaisl pansion (LCP. 368 Equation 4-2). The estmali is mace Dy nonires least squares. Numbsrs
i paronihass et -vmlues:

nousc: Annual 8500 Ponsion Pan Fleports, 1970

service [a/H = 6). The esti of b, that the ing years
of annuity collection for the typical retiree is 12.49 years (D= = 12.49),
The results also nlmw that the usumed interest rate plays an im-

portant role in d hili Hoth interest rate coef-
ficienls are significant. The imporhnne of the interest rate for retirees
is hat smaller, as exp d, but its size is not substantially dif-
ferent from the interest rate coeffi for active ici the dif-

ference between b, and b, is not statistically significant. Knowing this
equation, we can convert reparted liabilities based on an assumed in-
terest rale to calculations based on any other interest rates we choose
to use.

The results suggest that i liabilities can be 1toa
common interest rate basis by the following formulas:

For active participants: Ly/L,=exp(—.077(i" - i]) {4-3)

Far retirees: L/L, = exp| =057 (i"=i]],
where L, are economic liabilities, L, are reported liabilities, i is the
common interest rate upon which economic liab

i is the reported interest rate. This conversion f
itise sh I wiicaloart Tiahili

in every plan
us.lng a new assumed interest rate—but as a first order of magnitude,
it will reveal true economic pension liabilities for the U.5. pension
system., The results suggest that labilities calculated for active workers
on the basis of a 10 percent interest rate will vield liabilities that are
only 54 percent of what they would be if a 2 percent assumption is
used.
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TABLE 4-2 Economic Funding Ratios: 1978 and 1581

1978 1881
Funding Number of Fevcant Total Number of Percont Total
Ratio Plans Listuities Plans Liabikbors

LLess than 25% 26 o8 80 m
25%48% 960 23 544 A8
S0%-T4% 1.2 A3 1,102 -]
TER-I% 634 E-] 1.202 as
100% or mors 342 o3 1,115 AT

Total 3164 1.00 4,023 1.00
Average Funding

rabo*t 655 Te8
Funding ratios using

altornative
Faported basis® 780 1.008
PBGC wemination basis® B84 1.188
Long-term intorost

rate basis* 1.000 1.588

“Ovoral lunding ratics are the plan. &
hmunm wmm-uwpﬁnuwﬂwm
sty
The avarage reportod decount rie used for annual 500 Honson PO PuTposes in 1978 was
5.8 parcent; in 1081 & wad 7.1 pacant.
PHOC intnrestt ain arm taken rom e June 18l quotaBon in 1970 and 1007,
#Tha long-seem inirest rate was approximalod by Moody's N msus rato (8.73 percent in 1878;
unp-nnmlnl;
Ointa is from & random sample of pension plan annual pors submited i the
wumﬂnmuwiut Fieponad Sabislies aro comvurted 10 4 common inlerest rate
equivalont. Funding rascs tabin guchan gy

kabates.

Distribution of Economic Funding Ratlos, 1978, 1981

This conversion procedure was applied to representative pension plan
samples for the years 1978 and 1981 using data from Form 5500 annual
pension plan reports. In addition to rnpm‘ting mirket value of trust
assets and accrued benefit liabiliti B, ion 6), Form
5500 pension’ plan reports in these years included interest rate as-
sumptions for a large cross section of pension plans. The economic
interest rates were set equal to 1 percent for active workers, and 1.5
percent plus 50 percent of the expected inflation rate (long-term interest
rate minus 1.5 percent) for current retirees (see Chapter 3). The resulting
funding calculations are presented in Table 4-2.

The results in the table show that in 1978, pension plan assets were
approximately 65.5 percent of economic pension liabilities; in 1981 the
overall funding ratio was 76.8 percent. If a zero interest rate is used
across the board, the funding ratio in 1978 falls from 65.5 percent to
approximately 40 percent; if a 3 percent assumption is used for active
workers (instead of 1 percent), the funding ratio for 1978 increases to
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73 percent. Similar results are found for 1981, The results suggest that
unless these years are atypical, firms do not set aside assets in trust
that are sufficient to cover true economic pension liabilities. Moreover,
gconomic funding levels are much lower than those reported for finan-
cial and regulatory disclosure purposes,

In 1978, the average assumed interest rate used by actvaries for
public disclosure was 5.6 percent. By 1981, the average increased to
7.1 percent, After applying these common interest rates to the sample
of plans considered in Table 4-2, the average funding ratio turns out
to be 79.9 percent in 1976 and 100.8 percent in 1981, Thus, on average,
actuarial funding ratios in 1978 overstated economic funding ratios by
over 20 percent; by 1981 the average overstatement was over 30 percent.

Other calculations are also shown in the table, For example, the
results show that reported liabilities, while based in principle on the
terminati concepl. lerably higher than actual Pension Ben-
efit G ion (PBGC) termination calculati After ap-
plying the PBGC method to calculate liabilities, it tumns out that PRGC-
termination funding ratios are 35 percent (1978) to 55 percent (1881)
higher than economic funding ratios. If legal liabilities are based on
actual long-t interest rat hich some ec have
is appropriate in a pure legal model*—funding ratios are over 50 percent
greater than true economic ratios in 1978, and 100 percent greater in
19681, Thus, while reported funding ratios are significantly higher than
true economic funding ratios, they are less distorted on average than
those implied by other methods also based on legal liability concepts.

While overall averages for pension plans are useful for evaluating
the aggregate level of corporate pension I!abihllas the variation in iun:lv

ing ratios among plans is also of iderabl For
proper stock valuations require ad to each | lar plan to
date the unfunded pension obligati The data in Table

4-2 show a wide range of funding policies across firms; for example,
in 1981, while 27.7 percent of firms were fully funded or overfunded,
15 percent of firms were less than 50 percent funded on an economic
basis.

Moreover, it is important to notice that just because, say in 1981,
economic lisbilities on average are 76.1 percent of reported funding
ratios, it is not possible to convert reported liabilities for each firm o
true economic liabilities by multiplying reported liabilities by 761,
This is true in large part because different firms use different actuarial
interest rates to calculate 1 liabilities. To ill the absol

difference between pconomic funding levels and reported funding lev-

“See Martin Feidstein and Randall Morck, “Pension Funding Decisions, Interes! Rate
memwmdwm Warking Paper
, 1962,
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TABLE 4-3 Differonce betwesn Economic and Reported Funding Ratios

1978 1981
Minus Liatiifties Liabiitias
Reporied Funding Rato Firms: {5 balons) Firms (8 bilvons)
Less Than 25% 2324 $26.3 2062 76
25-40% 736 26 2088 625
50-Ta% [ 2 651 109
75% or mare 13 0 fai] 14
Total ERET] =291 5.020 §1524
Averaget 202 327
*This number is the of aconome:. g

els was caleulated for the samples in 1978 and 1981. The results are
presented in Tablo 4-3.

The results show that in 1978, over 73 percent of the firms holding
approximately 90 percent of true economic liabilities reported funding
ratios that overstate true economic funding ratios by less than 25 per-
cent; most of the remaining firms had reporting distortions in the range
of 25-50 percent. By 1881, the range of reporting distortions increased
considerably. In 1981, 41 percent of the firms holding approximately
50 percent of the liabilities exaggerated their funding ratios by less than
25 percent; but 42 percent of the firms holding 41 percent of the lia-
bilities had reporting distortions in the range 25-50 percent; and 17
percent of firms holding approximately 8 percent of the liabilities had
reporting distortions in excess of 50 percent,

The data reported in Table 4-2 and 4-3 dramatically illustrate the
need to convert reported liabilities to true economic liabilities. The
conversion makes more difference in changing the liability picture for
some firms than ol.hars. a.nd the levels of underfunding across firms are

11 1iff, these si'lgn 1 f-th b
algorithm Iu convert all reported liabilities to economic liabilities (e.g.,
increase all mwmd funding ratios hy 20 percent) can lead to large
errors in stock ions. An il in Table
44 da'pil:ts the diffsrence betwsen sconomic liabilities and legal and
reparted liabilities in relation to firm equity for a small sample of firms
[106) available for the year 1981, The range is very wide. For the majority
of firms, the impact of different pension concepts on equity value is
Iess than 10 percent. But for 20 pemnt ol ﬁrms. the substitution of

nsion liabilities for to at least
20 percent of equity; for 10 percent of firms, at least 30 percent. The
equity impact is higher w}lsu sl:nm:vmll: and legal liabilities are com-
pared. On average, ies minus rep i liabilities
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TABLE 4-4 Impact of Pension Lisbility Concept on Firm Valuation

Economic Minus Reported Economic Minus Logal
Liatwities Drided Liatiitiers Drvicled
by Equity by Equity
Category Firms Equity
(Rtio) (Porceni) (Parcent) (Parcant) (Porcent)
Liosa than 10% 6% 54% AT%
10-19% 14 13 23 3
20-20% 10 = 10 12
30-49% 7 8 0 19
50% or more 3 3 10 14
Total 100% 100% 100% 100%
Average (unwaightod) 110 213

scunce: Fesut are based on & sample of 106 e demen bom e Compustat tiss, 1681

amounts to 11,0 percent of firm equity value, 21.3 percent comparing
economic and legal liabilities. Moreover, because equity values and
reported and legal liabilities exhibit substantial variation over time, the
range of patential error evinced in Table 4-4 from miscalculating pen-
sion liabilities can change markedly from vear to year.

The Underfundedness of Plans

The level of underfunding evinced in Table 4-2 raises several questions.
First, a question that will be addressed later in this chapter, what ex-
plains the wide variation in funding ratios across plans? Second, a
question that will be addressed immediately, are funding results for
1978 and 1981 typical of funding policies over longer periods? Indeed,
the marked differences in funding ratios for these two years alone sug-
gests that conclusions about funding ratios could be sensitive to the
particular year in which caleulations are made. More particularly, per-
haps unanticipated stock market performance reduced the funding ra-
tios in 1978 below long-term target levels; perllnps funding ratios were
higher than anticipated in 1981. Addi ly, perhaps fundlus ratios,
while still relatively low, are growing, reflecting a gradual
of past pension liabilities.

Since 1978 and 1981 are unlque vears in which abundant data are

ilable, it is not possible to the funding calculations for a
large cross section u!’ pension plans over several years. But as long as
the liability relation estimated above (see Table 4-1) is stable, sufficient
data is available to approximate funding ratios for pension plans in the
aggregate over a 30-year period.
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AGGREGATE FUNDING RATIOS: 1950-1981

Actual Funding Ratios

The issues add 1 by using long. aggregate data can be described
as follows. Are 1978 and 1981 “fluke" years? Are there any discernible
trends in the data to suggest that funding ratios in the United States
are increasing? Put another way, notwithstanding particular observa-
tions that are influenced by extraneous factors, is the long-run “target”
funding ratio significantly less than unity?

The market value of matn held by pension plans in the United
States is availabl the post. period through
1981, Annual data series are also available that describe the number
of vested employees and pension beneficiaries in the United States, as
well as the average beneﬂl emount pui:l and the average retirement age
of pension recipi By sub: these variables into the I!ablilty
equation estimated in Thbls 4-1, economic funding levels for pension
plans can be recreated on an annual basis for the United States as a
whale from 1950 to 1981.* For the purpose of this exercise, the same
interest rate assumptions described above were used .

The results listed in Table 4-5 reveal that underfunding has been
[ perslslml charlctarlstic of dnﬁnad benefit plans over the period 1950~
18B1. Ce b in the level of funding, rang-

mmﬂmwmumnumummm
of Funds. Baginning Eheir astimation; their results

mmam-nr mmm&m leumwnmtﬂo
SEC abandonad the progct in 1981, Numbers appeaning in the Flow of Funds after 1981
are based on diferent data, and may be nconsisient with long term data developed by the
SEC.

“Number of vested smpioyess, pension beneficiaries, and average bonafit levels are
based on data found in A. M. Skolnik, “Private Pension Plans, 1950-1974." Social Security
mﬂlM‘Im 0. 3-17; and the Amwrican Councll on Life Insurance, Pension

nmah-w 1962). Retirement age and of ternale worker pension
recipients (which Mmmwnunwmwwlnm
from a Dopartmant of Labor, Survey of Pension Bonefit Amounts.

i is necessary

mwwhdonp-mm ﬂmmmmnmmmmw

benatn Becauss contribution plans are fypically secondary plans kor warkers,
Ihe pension coverage data is viually by this consideration. But asset data does
include assets hold by some fypes of Since the starting date of

mmmmmmmummmmtmmmmm
rolative sizes Iroughout the poricd of their sxstonce. The exerciss was carried out based
on this assumpEon using data from the Department of Labor Annual Pension Reports. See
also Chapler 8,

“That is, liabilties lor Bctive ponaion participants were discounted &t 8 1 parcant rate
of interest; thoss for refirees, at 1.5 percent (real rate) plus 50 percent of the expected
inflation rate (long-torm intorest rate minus 1.5 percent),
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TABLE 4-5 Funding Ratics in Dofined Benefl Plans in the United States: 1950-1981%

Ecanomic Legal Rmiio Economic Legal Ratc
Funding Minus Funding Minus
Year Ratio Ecanomic Ratio ipar Ratio Econormic Ratio
1950 A0 o7 1867 ar 27
1951 A1 o7 1568 a2 36
1852 48 08 1969 7 a7
1953 A8 A0 1870 76 51
1954 53 o8 1871 o2 45
1055 58 A0 1972 B8 44
1956 56 A0 1873 68 36
1957 56 28 1874 53 a
18568 56 A5 1675 B4 44
1958 66 o 1876 75 50
1960 73 25 1877 T3 Az
1961 8 24 1978 £ 4
1962 70 2 1879 70 51
1963 76 20 1860 B4 86
1964 80 2 1681 e d ol
1565 B0 22 Awarags &8 1]
1966 75 2
and < i

Infiation fate for renees. mhﬂrm--mm lang-berm intereet rale dof AN AcSva
it ratines. The role of the interest rabe in the ety caloutation s ghven i Tatss 4-1

ing from 40 to 86 percent; the average funding ratio for the period as
a whole was approximately 68 percent. Thus, while the 1978 funding
ratios are somewhat below the 30-year average experience reported in
the table and the 1981 experience was somewhat higher, the overall
inference about the underfunded nature of pension plans is the same,

The table also reports the difference between legal and economic
funding ratios. The differences have never been trivial—the average for
the period as a whole is 31 p t—but the wedge b these fund-
ing has i fl higher inal interest rates,
In 1965, the difference between the two funding ratios was 22 percent-
age points; in 1975, 44 percentage points; and in 1981, 99 percentage
points. These trends are shown graphically in Figure 4-1,

It is not entirely logical, t to lude that b it
funding ratios over even a Ianslhy period of time are substantially Em
than unity, that the “target” ratio is also less than unity, Funding ratios
are affected by rates of return and capital Iosm and gains that are not
under the control of the firm. M 1o diff in
desired and actual funding ratios presumably do not occur instanta-
neously. In the context of a stock-adjustment model, the observed fund-
ing ratio could be systematically lower or higher than the true “target”
funding ratio for long periods of time,
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FIGURE 4-1 Economic versus Legal Funding Ratics: 19501981
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Legend: EF-Economic funding ratio
LF-Legal lunding ratio

Target Funding Ratio

To test if the “target” funding ratio is also less than unity, a simple
model which characterizes the funding process is used. Consider the
definition of the funding ratio itself:

F=AlL

where A denotes pension assets and L, true economic pension liabili-
ties. Totally differentiating this relation, the following expression is
obtained:

AF=(1/L) AA — (A/L¥) AL. {4-4)

This relationship describes the P of a change in the funding
ratio: it increases as the pension asset base is augmented (first term)
and decreases as pension liabilities grow (second term).




ECONOMIC FUNDING LEVELS N PAIVATE PENSIDN PLANS | T3

The copyright for “Pensions, Economics & Public Policy”
by R. lito is held by The McGraw-Hill Compapie:

The %Eﬂ}gmn equation r-t—d] is the dﬂfﬂulmn c’i i]l ?umiins ratio
albeit in a somewhat different form. To complete the model, a behav-
ioral fon is i duced to describe how the pension asset base is
augmented in any given period. The following simple model is used:

AA=rA + o FAL + v(F* — FIL, (4-5)

where r is the rate of return in the pension fund, F is the actual funding
ratio in the plan, and F* is the target funding ratio. The expression in
equation (4-5) says that the pension asset base is increased by a positive
rate of return in the fund during the period (first term). The firm will
also increase its contributions to the plan by some portion o of the
usually positive increase in pension liabilities (second term), and some
portion y of the difference between the target and actual funding ratios,
times liabilities (third term). The lower the actual funding ratio com-
pared lu the dasnrad Eundmg nam: the higher the rate of contributions.

(4—5) into ion [4-4)

and adding period subscripts, Iba fnl!owmg funding relation is posited:
Fi=F_ 1+ + [o-1)(ALL]] + ¥ (F* = F,_) (4-6)

This ion has an intuitive inter ion. The funding level in

the current period F, equals the funding ratio in the last period F,_,.
admslnd. for the rate of mlu:n in the fund and changes in pension
ies, plus some additi for d due to the firm's
attemnpt to narrow the wedge between the target F* and actual F,_,
funding ratio. The axtrn “kick” in the funding ratio (last term) is at-
ibutable to i d contr by the firm in an attempt to get
claser to the target funding level it is trying to attain.
The central idea behind equation {4-—5] is lhnl pens].on plan spon-
sors will “tip off " their | ing their rate of
contributions: if funding Ilwelx creep too high Ihig’hnr Ihan desired

levels), other things growth in firms
will reduce the rate of uc-nlrlhulions if they are too low, they will
the rate of i By ohserving these reactions over a

A0-year period, it is possible in principle to discern which particular
funding ratio F* pension plans as a whole are trying to attain.
Equation (4-6) was estimated using aggregate pension plan data
over the period 1951-1981. Funding ratios and liabilities have been
calculated above; rates of return are mdlly avu:llhle * The results are
reported in Table 4-6. The esti on the in

the model are of the anticipated signs, are ble in their magni-

i was assumed that pansion rates of retum reflected overall rates of retum in the
sconomy. Pension portiolo shares are found in the Federal Resens Board, Flow of Funds
data. Securities’ rates of roturn ware taken from standard serios; in particular, the SAP 500
Equity, 90-day Treasury, and Scloman Bond Indexes.
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TABLE 4-8 Estimates of the Targel Funding Ratio

Farameter Coelficient

Adjustment parametors:

- 304
3.45)

T 152
(265)

Estimated larget

fursding level (F) 895

(.84)

Log of likelihood 559

DLW statistic 212

Observations an

mm&mma—umnm“mm
Esomates are mace by noninear inast squies.

tudes, and are significant at least at the 95 percent confidence intervals,
The results yield an estimate of the target funding ratio of 69.5 percent
which is very close to the simple average funding ratio (68 percent)
observed over the period 1950-1981 [see Table 4-5); it is significantly
less than unity.* Taken her, the overall evids the no-
tion that actual and intended economic funding ratios in defined benefit
plans are substantially less than unity. Despite the tax advantages af-
forded full funding, the data suggest that firms are resolute in holding
economic funding ratios below 100 percent.

DETERMINANTS OF FUNDING STATUS

As a final undertaking in the funding evaluation, it is useful to P
the differences in funding ratios across plans. There are three reasons
to conduct this ise. First, and f the gate results sug-

gest that target funding ratios are in the vicinity of 70 percent, sub-
stantially below full funding. It is highly tax advantageous for firms to
fully (or to over-] fund their plans: since the pension plan's carnings
are tax exempt, the firm reduces its tax burden markedly by accumu-
lating funds in its pension account; otherwise it must pay corporate
income tax on earnings from assets held outside the pension plan.® The
tax advantages are precisely those shown in Chapter 2 illustrating the

*Tha standard error on the estimaled targel ratio is 7.1; thus, the estmated targot fatio
s boss than unity even &l the 1 percent significance level.
“irwin Tepper and A. AMleck, “Pension Plan Liabiities and Cosporate Financial Strate-
gies,” Journal of Finance 29 (December 1974), pp. 1549—64 Irwin Teppee, “Taxation and
Ponsion d’hwwxM\Nllm‘—M also soa Fishor
Black, “Tha Tax Consequences Penaion Policy.” Financial Analysts Jourmnal 36
{uly-August 1680}, pp. 3-10.
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nature of I¥IB tax-exempt status benefits of pension plans. The under-
funding characteristics of pension plans can perhaps partially be ex-
plained by examining which types of plans are responsible for the
overall underfunding position.

Second, cross-sectional evaluation of funding ratios provides in-
formation about the maturity of the pension system. The aggregate re-
sults suggest that actual and target funding ratios are less than 100
percent, implying that continued maturity of the system will not result
|n hlgher l'undins levels. Comparison of funding ratios by maturity
ional basis can provide additional evi-

istics on
dence on this point,

Third, and finally, suppose that Iunding characteristics differ mark-
edly across pension plans and plan sponsor characteristics. To the ex-
tent that the compositions of types of plans and sponsors change over
time, expected funding levels could change due to compositional shifts
in the industry.

Sufficient information for the year 1978 was available to compute
funding ratios for a cross section of 5,300 defined benefit plans. All
liabilities were converted to a common 2 percent interest rate assump-
tion, These funding ratios were compared across the sample by type of
plan and type of plan sponsor. The results of the regression making
these comparisons are shown in Table 4-7. The dependent variable
|lund!n,g ratio] was run in log form; all other variables are expressed
in notural units, Thus, each coefficient reported in the table is the
percentage change in funding ratio caused by an mmusa in ﬂ!e de-
pendent variable by one unit. Numbers in are t
values in excess of two signify that the estimated coefficient, whh:h is
subject to error, is significantly different from zero (at the 95 percent
level of confidence).

The first result worth noting is that the regression explains only
approximately 15 percent of the variation in funding ratios found across
plans. The bulk of such variation is explained by factors not included
in the analysis. Nevertheless, many of the coefficients are related to
funding level status in a statistically meaningful way. This bears on the
third point made above: funding ratios indeed do systematically vary
by type of plan and type of plan spansar.

For example, firms that are in high-growth industries either over
the period 1958-1972 ar 19721981, and/or are high-growth firms (mea-
sured by growth in pension plan participation levels between 1978 and
1981) generally have higher funding ratios. For example, for a firm in
an industry with 100 percent higher growth from 1972 to 1981, its
predicted funding ratio is 10.5 pumuut higher. Im:lnslry effects are also
correlated to funding status. Compared to the sector (the
intercept term), plans in the construction industry exhibit significantly
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TABLE 4-T Desorminants of Funding Fatios, 1978

Indapendent Variates Costiiciont
Imorcapd =27
(]
“Yoar plan creatod - 00T
(4.40)
Firm size; employess (000) ~.0001
a3y
Plan size; vesieds (000} —.D002
(.70)
Unionized partcipants (0.1) - 241
(16.32)
Multiempioyor plan (0,1) w8
{1.06)
Growth characteristics-
Pian growih; vesieds, 196111978 47
410
Industry growth 1658-1972 (4-digt} e
(4.33)
Inciustry growih 1972-1681 (4-gigit) 105
@12)
Enclustry characieristics: (0.1)
{oenitted)
0006
oy
Construction 2452
Bam
Transponason - 008
[81]
Communication and utilities 27
(581
Wholesake irade D44
0z
Fatad trade 4T
nan
Finance, insurance, 187
real estate 6540
Othar = 004
(10)
Ponsion typa: (0.1)
Trustes plan (omited)
Flat -072
3.85)
Fartially insured — 083
3.44)
Fully insud =101
(5.41)
Custodial 45
[I sﬂ
Oshar
[1 1’2}
R-squaned 156
Number of Observasons: 5,300
wmwummmmn“mumdmm
incutmed by tha e 1n panerehesis are -slatisics

SouRGE: |mmmmmmm
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higher funding ratios, more than 25 percent higher: those in finance,
insurance, and real estate, 16.7 percent higher.

Type of plan also affects funding status. Flat benefit formula plans
exhibit funding ratios that are 7.2 percent lower than compensation-
based plans (the intercept). Fully or partially insured plans are also
less well funded on average. In short, the results suggest that funding
ratios are indeed partially related to industry, firm, and plan charac-
teristics, suggesting that the average funding ratio for pensions as a
whole could shift somewhat if the compasition of pension plans and
sponsors change. The coefficients are generally sufficiently small, how-
ever, lo t that even rather dramatic shifts in plan composition
would not radically alter overall pension funding status.

The coefficient on age of plan is worthy of special consideration.
The coefficient tells us that a plan begun in 1960 versus 1970 would
on average have a funding ratio in 1878 that was 2.7 percent higher;
compared to one begun in 1950, 5.4 percent higher. Thus, while the
results suggest that the funding ratio of plans improves with maturity,
the eifect is quite small. The result does not support an expectation
that funding ratios will significantly improve in the future as a result
of a “maturing” process. Firms appear to attain their desired funding
levels quite early in the plan's history. Thus, the underfunding char-
acteristic in the sggregate results is at least not largely explained by
plans of different maturity status.

‘The most dramatic result in the table—and the primary candidate
to explain the underfunding characteristic in private pension plans—
is union status of the plan’s participants. The coefficient on union status
tells us that holding other factors mnslanl—p]nn grawth, in:lusl.ry
growth, firm and plan size, industry ck s, plan cb
tics, including flat benefit formula—funding ratios are approximately
24.1 percent lower than comparable nonunion plans. This coefficient
is one of the largest {and by far, the most significant) in the table.

In fact, the result explains virtvally all underfunding in the aggre-
gate data. That is, if the average target funding ratio among pensions
is 70 percent [see above), the union results in the table suggest that
nonunion plans have target ratios of 90 percent: union plans, 60 per-
cont.'® Numerous theories can be formulated to explain this result. One
theory is discussed in Chapter 11.*' But potentially if the percentage

“The overall funding ratio is defined as F= (A, + AJ (L, + L. whero AJA.) are assets
hield by union nanunion) plans and (L. & iabdities heid by union (nonunion) plans. Uising
the relasons, F,= AL, and F_ = dF, where d is estimated in Table 4-7, it Is straightforward
wming known assel weights 1o schve for £, and £,

""This disearssion explones the possibdity al firma use underunding a8 a way 1o offset
mwnmmmw“mumrmmnmmmnm.mh

hair pansicns. in this modal,
mmmmmmmwwnmumwnmm




T8 [ CHAPTER4

The copyright for “Pensions, Economics & Public Policy”

by R. Ippolito is held by The McGraw-Hill Companies, Inc.
of union plans in the pension population significantly changes, the
overall funding ratio could change significantly.

CONCLUSION

This chapter summarizes the funding status and the funding policies
of private pension plans in the United States. The resulls show that
the variation in funding ratios across pension plans is quite wide, and
further, funding levels th Ives are highly d dent on the interest
rate assumption. Using the most liberal definition of legal liability,
funding ratios are twice as high as those calculated on an economic
basis. Without properly converting reported liabilities to a common
economic basis, it is difficult to see how a firm's funding condition can
be analyzed in a meaningful way.

Once union status of plans is accounted for, the results show that
pension plans are rel 1y well funded, virtually fully funded in fact
in a target sense. The results also show that, accounting for market
swings, funding ratios have been quite high and persistent aver the
entire post-World War Il period. This is a rather astounding result
because contrary to most published reports, this mlysis was uunduc!ad
on the basis of real pension ligbilities, not i hil Per-
haps just as important, however, the results contradict the myth that
pension plans are overfunded, a myth based on a termination-based
calculation of liabilities.

The private pension industry enjoys a healthy funding status and
has done so for many years. Recalling the caveats presented in the tax
policy discussion in Chapter 2, the results provide little if any basis to
believe that this overall pattern will change in the foreseeable future,
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