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Abstract

In 1986, one component of the single-employer plan termination insurance
program was altered in an attempt to assure its flnancial integrity. A year
later, the Pension Benefit Guaranty Corporation proposed that the basis for
computing premiums for plan sponsors also be changed and the basic
philosophy of the proposal was incorporated in the Omnibus Budget
Reconciliation Act of 1987. This article develops probability and severity
models for large single-employer defined benefit sponsors. Estimates of the
liability that underfunded plans impose on the PBGC are obtained from
combining the results of the two models and calculations of insurance
premiums are presented.

Introduction

In 1974, the Employee Retirement Income Security Act (ERISA) established
a plan termination insurance program for the majority of defined benefit
pension plans in the United States to ensure that at least a certain level of
participants' beneflts would be paid without regard to the funded status or
continued existence of the sponsor's pension plan. The extant literature is
replete with articles pointing out the preverse financial incentives created by
this program (e.g., Sharpe, 1976; Treynor, Regan and Priest, 1976; Treynor,
1977; and Hvrison and Sharpe, 1983) and, since its inception, the deficit
generated by the single-employer component of this system had grown to as
much as $3.8 billion. In 1986, one of the major defects associated with the
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original design was corrected when the Single Employer Pension Plan
Amendments Act (SEPPAA) changed the insured event from that of, in
essence, any plan tennination to a tennination accompanied by a specified
event for the plan sponsor. •

This change effectively limited the insurable event to an insufficient^
termination due to bankruptcy by the sponsor, thereby virtually eliminating
the opportunity of an ongoing sponsor to exchange the unfunded vested
liabilities of the plan for 30 percent of its net worth (an option existing under
the original provisions of ERISA). However, it did nothing to change the
premium structure from a flat dollar amount per participant.

Congress recently redressed this shortcoming in part by enacting a variable
rate premium structure that will relate the sponsor's annual premium to the
plan's underfunding (as measured on a termination basis). Although this
change will factor the plan's potential severity into the determination of the
annual premium, it falls short of a risk-related premium structure that would
characterize the insurance if it were written in the private sector. Such a
structure would base annual premiums not only on the potential severity but
also the probability of an insured event taking place (i.e., bankruptcy of a
sponsor with an underfunded plan). The new premium system also differs
from a free market approach in that it includes a maximum charge of $50 per
participant.

The idea of risk-related premiums for the plan termination insurance
program is not new. In his seminal work on the establishment of a guaranty
fund for pension plan benefits insurance, McGill (1970, p. 76) made a
provision to reflect the probability of plan termination in the premium rate if

'The PBCJC must now determine whether the necessary distress criteria have been satisfied
before a voluntary termination may take place. Basically, these criteria are met if each person who
is a contributing sponsor or a substantial member of the sponsor's controlled group meets the
requirement of any of the following: (1) liquidation in bankruptcy or insolvency proceedings, (2)
reorganization in bankruptcy or insolvency proceedings, or (3) termination required to enable
payment of debts while staying in business or to avoid unreasonably burdensome pension costs
caused by a declining workforce.

The second criteria was technically modified in 1987 when the Omnibus Budget Reconciliation
Act of 1987 (OBRA) required, as a prerequisite to distress termination pursuant to a bankruptcy
reorganization, that the court determine that, absent termination, the employer will be unable to
pay its debts pursuant to a plan of reorganization and will be unable to continue in business outside
the chapter 11 reorganiration process PRISA Section 4041(c) (2) (B) (ii) (III)]. However, when
combined with tiw new minimuni funding standards for underfunded plans, it is quite likely that
the courts will make this determination almost automatically.

^ A defined benefit pensi<Hi plan termination is referred to an insufficient if the market value of
plan asstAs is less than the present value of all bei^fits guaranteed by the PBGC. Although a plan's
guaranteed benefits will be closely related to its vested benefits, they will differ due to the maximum
monthly limitation on insured amounts (curreatly S2028.41) and ERISA Section 4022(b) which
provide for the gradual phase-in of instirance coverage to make the program less subject to abuse
from newly otablished or recently liberalized plans. Vesting is a legal concejM that defines what

e, if any, of the participant's accrued bmefits attributable to employer contributions are
e. Smx the imptementalion of ERISA, the ioi^Mt period of sovice that could be

required for tOO po-cmt vesti^ has been IS years.



242 The Journal of Risk and Insurance

the burden appeared to be consequential. Congress, however, initially set the
PBGC premium rates at $1.00 per participant.'

Although PBGC was provided the opportunity under ERISA Section 4006
to modify this initial premium structure, no action was taken until Congress
mandated under SEPPAA that PBGC investigate alternative premium bases
upon which some or all projected future program costs could be allocated on
a variable rated or risk-related computation. In response, the PBGC (1987, p.
55) produced a proposal for a variable rate premium structure that provided
the basic structure of the legislative changes under the Omnibus Budget
Reconciliation Act of 1987 (OBRA)."

The new single-employer plan termination insurance program increased the
flat rate premium to $16.00 per participant and added a funding charge equal
to $6 per $1,000 of underfunding, defined as the difference between the
present value of vested benefits and the market value of plan assets.' A
maximum premium rate (combined flat rate and funding charge) was set equal
to $50 per participant.*

Although PBGC (1987) contained a schedule of 1987 premium assessments
that would have been collected if the proposed variable rate premium had been
in effect, no empirical work has yet been conducted on the implicit subsidies
produced by this system or the alternative approaches to distributing this
subsidy.' Moreover, no empirical work has attempted to estimate the potential
premiums distributions under a risk-related premium system. This article
shows that the economic premium that characterized the insurance system in
1985 was approximately $65, compared to the $8.50 established in 1986 and
the $25 estimated by the PBGC in 1988. It also shows that owing to the
omission of the risk factors, the imposition of a maximum charge, and the
mismeasurement of severity, the pricing model enacted by Congress, while
substantially different from a flat rate charge, generates a premium
distribution that is dramatically different from one that would be set in a free
market.

'One early version of the bill would have required an initial three-year premium in which the
rate per dollar of unfunded vested liability could be increased up to twice the normal level if certain
funding tests were not met. A later version provided the authority to prescribe different uniform
premium rates after the initial three-year period based upon experience, scpectation of continu-
ation of the plan sponsor, expectation of the voluntary continuation of the plan, and other relevant
factors. The final House version of the bill based its rate on a combination of a plan's unfunded
insured bmefits and its total (whether or not funded) insured benefits; however, the conferees
acixpted the Senate's position of a flat rate per participant for the initial year.

'*See >bnDerhei (1988a) for a detaited discussion of the PBGC ptoposai.
'In measuring vested benefit for purposes of this provision, the statutory valuation rate is 80

pnx^oit of the annual yidd on 30-year Treasury securities fm' the month preceding the month in
which the plan y w begins [ERISA Section 4«)6(a) (3) (E) (iii) 011)1.

* I ^ plan years b^ianing befwe 1993, the c ^ is tedueed by $3.00 for each year the i^an made
the maximum deductible contribution between 1982 and 1^7, (ERISA Secti<»i 4006(a) (3) (E) (iv)
(11)1.

^\«ml>^id ( l ^ b ) simulate the iH«aium distribittioiffi vmOet OBRA; however, no aiolysis of
the subsidies Is provitted.
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Previous Research

The theory of risk-related premiums for guaranty funds is well established
in the insurance literature. Cummins (1988) has recently developed risk-based
premium formulas for insurance guaranty funds, and a number of studies
have used option pricing approaches to evaluate the worth of deposit
insurance (Merton, 1977, Marcus and Shaked, 1984 and Ronn and Verma,
1986). However, pricing the insurance coverage represents only part of the
regulatory approach to perceived problems for these insurance schemes.

The Federal Deposit Insurance Corporation monitors the banks it insures
and is able to take corrective action in the case of a weak financial institution.
The National Association of Insurance Commissioners subjects insurers to
similar scrutiny and the various state insurance commissioners may take steps
to rehabilitate a company determined to be in a hazardous condition. PBGC,
on the other hand, is limited by ERISA Section 4042 (a) (4) to a (theoretical)
ability to terminate a pension plan if it appears that "the possible long-run loss
of the corporation with respect to the plan may reasonably be expected to
increase unreasonably if the plan is not terminated." Its inability to control the
plan sponsors' actions, particularly those not directly involving the pension
plan, leaves PBGC more vulnerable to adverse financial consequences arising
from an inequitably designed premium system.

Although PBGC has conducted a number of internal studies relating to this
topic* there appears to be relatively little academic research on the proper
pricing of plan termination insurance. Pesando (1982) conducted a study at
the time the Canadian government was considering the adoption of a plan
termination insurance program along the same lines as the new system enacted
under OBRA (i.e., one in which the sponsor's premium is based solely on the
insurance system's current exposure). In his model, workers participating in
defined benefit plans hold contracts to receive a certain pension benefit. They
sell put options on the sum of the equity in the firm and the assets in the
pension plan with a striking price equal to the pension beneflt. Pesando argues
that the appropriate insurance premium under the termination in such a
scheme is the value of the pension put, a value that is not decreased by
additional contributions. He concludes that establishing premiums solely on
the basis of some measure of unfunded liabilities is clearly inadequate.

Using option pricing models, Marcus (1983) calculated the present value of
PBGC liabilities for 87 of the Fortune 100 companies based on their 1982
annual reports. The aggregates of these liabilities (assuming termination can
only take place under bankruptcy) varied from zero to $5.29 billion,
depending on the growth rate and discount rate assumptions.^ Although this

'See Munnell (1982) for an excellent review of this literature.
'Unfortunately, Muxnis compared present values of PBOC liability for ongoing plans with the

PBGC reserves for boiefits (SI.14 billion at the end of fiscal year 1982) and concluded that "the
PBGC r«arve calculations are wildly optimistic." The rnerve for guaranteed beneflts is actually
the present value of the PBGCs expected payout for those firms that have already terminated. A
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was an interesting application of option pricing models to the PBGC's
problems, it suffered from two limitations. The inputs necessary to estimate
the present value of PBGC insurance (e.g., the correlation between the fund
assets and the firm's value) are virtually impossible to determine and, as a
result, Marcus used one standard set of "reasonable guesses" for all firms
included in his empirical work. Moreover, this calculation does not provide a
solution to the correct amount of annual risk-related premium because the
firm may survive longer than one year.

Marcus made two suggestions to convert the present value into an annual
premium. First, the expected time to termination could be calculated and used
to annuitize the present value into an annual rate. Second, the entire present
value could be charged as a premium in the first year of the new system. If the
present value of the PBGC liabilities due to the sponsor increased during the
year, the next year's premium would consist of the difference between the two
values. If the present value decreased, the sponsor would receive a refimd
equal to the difference.

The pragmatic difficulties associated with (1) computing the expected time
to bankruptcy for financially secure firms or (2) requiring firms to pay the
entire present value of PBGC insurance in a lump sum (a value calculated to
be as high as 27 percent of vested benefits for Chrysler in 1982) would make
this an untenable approach for pricing plan termination insurance.

A more direct approach is to set a premium equal to the product of the risk
of an insufficient termination, times the amount of exposure. For the sake of
simplicity, this article estimates a premium solution for a single year, 1985. To
solve for a multiperiod model, account must be taken of the variance in
market asset and liability values which can dramaticaUy affect exposure over
the time period. In addition, in a multiperiod model, account must be taken
of the conditions under which premiums can be reset if risk characteristics
change. For example, it may be decided that the insurer should not have the
abUity to increase the premium rate per dollar of underfunding when the
insured begins to show signs of financial distress. Modifications of the model
to account for these factors are left for future research.

Data

The sample for this study consists of all defined benefit pension plans with
more than 100 participants that were both (1) sponsorol by a firm on the
Compustat tapes and (2) underfunded on a termination basis in at least one
year in the period 1980 to 1984, inclusiw."" This sample period was selected
because these are the only five yeau-s in which the required set of actuarial
information is available for all plans filing Form 5500. The 100 participant

valid baas of comparison would have been the ix'eseiit vidue of expected future premiums for
ongoing plans.

'"Hie procedure used to standardize rqxnted ikbiUties to the Uatutory vaiuation rate is
desafted in Ipp^uo il9S6, p. 65).
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screen was due to the nature of the reporting requirements for small plans."
This sample was then matched with the Form 53 lO'^ files containing

information for each defined benefit pension plan terminating prior to 1987.
These files provide information on the date of the termination, the reason for
terminating (e.g., bankruptcy), the present value of pension benefits
guaranteed by the PBGC, the market value of plan assets, and the amount of
employer's liability recovered. This provided the necessary information for
defining the dependent variable in both the probability and severity phases of
the estimation process. The dependent variable for the probability model was
given the value of one if the plan terminated between 1981 and 1984 in a
manner that would have satisfied the OBRA definition of an insurable event,
and zero otherwise.

Due to core constraints, a 20 percent sample of underfimded plans that did
not terminate during this period was used as the control group for the first
phase of the estimation procedure in this study. Similar to Ohlson (1980), only
one year of information was used for each plan in the control sample. The
year of any given plan in the control group was chosen by a random
procedure.

This process resulted in a sample size of 1580 plans, 99 of which resulted in
a termination during the sample period.

Methodology

The premium charged for a sample plan (P) in this article is:

P = p * s

where p is the probability of plan termination under the OBRA deflnitions,
and s is the expected severity at the time of the termination. The latter value is
not observed prior to the claim but is assumed to be a function of the plan's
current funding ratio defined as the ratio of the market value of plan assets to
the present value of benefits guaranteed by the PBGC.

Estimation of the Probability Model

A multiple logistic methodology is used to measure the quantitative
relationship between the likelihood that a sponsor will terminate an
underfunded plan in the next year due to bankruptcy of the plan sponsor and
characteristics of the plan sponsor and the pension plan. A standard
application of the methodology is not appropriate in this study due to
deliberate oversampling of the treatment group. Manski and Lennan (1977)

'' Pension plans with fewer than 100 par^ipasts at the beginning of the plan year are exempted
from a full annual report on Form 5300 for that year.

"The administrator of a terminating poision plan must file a termination report with both die
Tkpeatmeat of Vaboi and the PBGC. It aiqiears that IRS I^rm 5310 (implication For
DeteroiiBati<»i Upon Taiunati<m—Notkx of Maget, Consoiidatimi or Transfer of Plan Assets
(M- Liabilities) is used to ccnnidy wiUi this {ntivision.



246 The Journal of Risk and Insurance

show that, if ignored, the choice-based estimation sample will result in
asymptotically biased coefficient estimates. Therefore, the weighted
exogenous sample maximum likelihood function (L^ESML) was maximized,
where:

[aj h'"[l +exp(X;„̂ )J ̂  { 1 -a
and:
a^ = the proportion of failed firms in the sample
ap = the proportion of failed firms in the population
N] = the number of sample plans that terminated in the designated time

period
No = the number of sample plans that did not terminate in the designated

time period
Xjn = a vector of independent variables (i = 0,1), and
/3 = a vector of coefficients.

The basic objective of this study was to determine whether a risk-related
premium system based on publicly available information was feasible for the
plan termination insurance program. Therefore, similar to the study of
deposit insurance premiums by Avery et al (1985), no attempt was made to
select predictors on the basis of rigorous theory.'^ Instead, a threshold
maximum-likelihood backward elimination procedure for the probability
model was implemented on several variables already found to be significant in
the prediction of firm bankruptcy.

The method adopted for screening variables is based upon the absolute
value of the t-test for each estimated parameter when all factors are included
in the model simultaneously. This technique provides a traditional method of
obtaining infonnation on the explanatory ability of each of the factors
without performing sequential tests. Moreover, it has been demonstrated by
Menotti et al (1977) that removing all factors with an absolute value of t below
an arbitrary threshold produ(%s a s u b ^ of major risk factor values that gives
large indices for both statistical significance and discriminatory power. Using
a threshold of 2.326 (corresponding to a 1 percent significance level) for the
t-test, four predictor variables were identified. The variables were defined as
follows: current assets/current liabilities, net income/total assets, ln(total
assets/gnp price-level index), and FYRAVE/(FYRAVE + preferred stock @
redemption value + long term debt), where FYRAVE denotes the five-year
average of the total market value.

The first two variables represent obvious indications of ttw firm's
short-term financial solvency. The size variable has been found to be
significant in several bankruptcy studies, supporting the notion that small

" Althmigh somt themethxl work has beoi done in this area (e.g., Santomero and Vinso, 1977)
it is safe to say that the state of the art in bankruptcy predktion i sedud^ such a procedure. See
Zavgrra (1983) for a review of the bankruptcy piec&cticni Utat&iae.
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firms have a higher failure rate. A natural log transformation was applied to
normalize the distribution of the variable. The fourth variable is based on the
capitalization variable used by Altman et al (1977) in their development of
ZETA analysis. A five-year component was used to smooth out temporary
market fluctuations.

At this point two additional types of variables, unionization of the plan and
industry of the sponsor, were included in the analysis. Ippolito (1986, p. 201)
found that both the percentage of employees unionized and industry growth
from 1972 through 1981 were significantly related to the probability of firm
failure for sponsors offering defined benefit pension plans from 1978 through
1983. In the current study, both influences were tested through the use of
dummy variables. The unionization variable was set equal to one if the plan
was specified as a union plan on the EBS-1 filing and zero otherwise. The
industry test consisted of a vector of dummy variables based upon two-digit
SIC codes.

Initial results indicated that only the SIC code for the primary metal
industry was statistically significant at the 1 percent level. Dummy variables
for the other industries were deleted and the results are displayed in Table 1.
This table displays the multiple logistic estimation results when the occurrence
of an insufficient tennination due to bankruptcy in the sample period is the
dependent variable. All four variables suggested by the previous literature
have the correct sign and remained significant at the five percent level (using a
one-tail test). The primary metal industry variable was significant at the one
percent level; however, after controlling for the other factors, the unionization
variable was not statistically significant.

Xubkl
Regression Coefficients for Probability Model

Coefficient/
Coeffldent Standard

Current assets/current liabilities
Capitalization'
Ln(total assets/gnp price-level index)
Net income/total assets
Unionization
Primary metal industry^

Five-year probability of temunation in sample:^

-1.46
-2.99
-0.12
-3.39
-0.40
3.88

.063

6.81
4.01
1.93
6.55
1.49
5.42

I Oqntalization is defined as FYRAVE/(FYRAVE+preferred stock @ redemption value + long

tarn debt), where FYRAVE = five year average of the total market value.

^ Plans qxmsored by firms in the industry charactoized by a two-digit SIC code eqtial to 33.

was deliberately stratified to ovenepresem terminated plans.
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Estimation of the Severity Model

The second phase of the estimation process focused on the prediction of the
dollar value of the claim against PBGC, given that a plan had terminated with
assets insufficient to cover its guaranteed benefits. A first order approxima-
tion of this amount could be provided by the plan's unfunded vested liability,
valued at the PBGC close-out rate. Although this value would tend to
overestimate the unfunded guaranteed benefits,'^ it has an advantage over
more precise estimates in that it may be computed from readily available
information in the previous year. If there were no adverse selection exercised
against the PBGC, this might be an adequate approach. However, the use of
certain flexibilities permitted under ERISA has apparently resulted in
extensive defunding by a minority of plan sponsors in recent years.

Ippolito (1989) demonstrates that plans were defunding prior to termination
though the use of funding waivers; modification of interest rates used for
actuarial valuations; non-payment of required contributions; lump sum
payouts to highly paid; shutdown benefits; and increase of benefits." The
ability of plan sponsors to defund their pension plans prior to termination, as
demonstrated by a monotonically decreasing average standardized funding
ratio, is presented in Ikble 2.

1iible2
Average Standardized Funding Ratios: Plans Resulting in PBGC Net Claims'

Yew Prior To Temiiiiatioii

0

1

2

3

4

5

< Based on Form 5500 infomuuion from 1980-1984, inclusive, and Fonn 5310 infonnation from
1981-1985, indusi^v.

2 Maximum size available for jear 1. The sample size decreases for each succeeding dtiration
frmn termination.

Funding ratios were standardized through a two-stage technique. First the
liabilities were adjusted from the vahie determiiwd by the report«l interest
rate to the PBGC close-out rate at the time of the v^uadon using the

Average Staadardized
Fwding Ratio

0.17

0.28
0.34
0.43
0.46
0.49

Sample Size 148̂

Adjusted for Average
Fniidlng Ratio in Sample

0.27
0.45
0.53
0.68
0.72
0.77

"This is due to the maximum monthly limitatimi on PBGC guaranteed beiwfits and the 20
percoit phase-in rute undo- ERISA Section 4Q22(b) described earl^.

'^Em^rical e^imitt« on the impair of the first two i q ^ ( » c h ^ are inovkted ia the AppoMiix.
I ^ afkiitional results <m 33 lai:^ terraiaaticHis, see United l&ttes Qeaeai Accoiutting Office
(1987).
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standardization technique developed by Ippolito (1986, p. 65). Second, all
funding ratios for the 148 terminated plans with sufficient information were
divided by the average funding ratios for all plans in that year to control for
fluctuations in the value of pension assets.

The results show that, at the time of termination, the average funding ratio
for terminated plans was only 17 percent of the average funding ratio for all
plans in that year. However, five years prior to terminating, the average
funding ratio for these plans was nearly 50 percent of the average funding
ratio for all plans. Intermediate values support the notion of a systematic
scheme of defunding.

Given the demonstrated potential for defunding prior to termination, the
severity for an insured plan was defined as: Severity = max [0, 1 - (F - d)JL
where L = plan liabilities for vested benefits (standardized at the PBGC

close-out rate),
F = the plan's current funding ratio for vested benefits (based on

standardized liabilities), and
d = the expected (maximum) deterioration in the funding ratio prior to

termination.'*
The value of d was estimated in this study by multiplying the difference

between the average standardized funding ratio in the fifth year prior to
termination and the year of termination (0.4880-0.1715 = 0.3165) by the
average funding ratio for all plans over the sample period (1.60) for a value of
0.506. This means that over the i^riod of this sample, the average plan that
terminated reduced its funding ratio prior to termination by approximately 50
percentage points, independent of change in asset ratio and interest rates.

Analysis of Premium Estimates

Given the estimated models in the previous section, risk-related premiums
were determined for each of the sample firms represented in the 1984 Form
5500 data base by computing the plan-by-plan product of probability and
severity. The probability was calculated by applying the estimated coefficients
in Table 1 to tlw sponsor's flnancial, industry and union characteristics in
1984. Severity values were computed for each plan from its 1984 Form 5500
data. Based on empirical data, any plan with a (standardized) funding ratio in
excess of 1.506 would be exempted from the risk-related premium scheme for
that year.

The risk-related premiums were based exclusively on expected future claims.
No attempt was made to include additional charges to accommodate
amortization of previous deficits or to load for administrative expenses.
Although these'components would obviously need to be added to a final
version of a risk-related premium system, the computation of a pure premium

that this procedure imiriicitly assumes that the plan has not started on its assumed
five-year path of (icfuiidiiig. To the nttent that this assumption is not valid (e.g., the irian
toiniBates one year afto' iiu^Kios of risk-related {Hvmiums), it may be necessary to consider the
uttUattkn of proniiun rdiatts.
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will allow a direct comparison to the funding charge in the new variable rate
premium system. A total of 66S plans had sufficient information on both
Compustat and the 1984 Form 5500 data base to compute the risk-related
premium.

The plans for which information was obtained had in excess of 2.4 million
participants (about ten percent of the single-employer pension plan universe).
The aggregate risk-related premium would have been $157.7 million. The
premium distributions are presented in Ikble 3 which categorizes the sample
firms by their risk-related premium per participant. The first row gives the
number of plans in each category. It appears that the plans fall into three
major groups. The first group (no risk-related premium) comprises the
majority (62 percent) of the sample.''' The second group ($0.01 to $100 per
participant) consists of 28 percent of the sample. The third group (more than
$100 per participant) consists of only 9.6 percent of the plans (19 percent of
the participants) in the sample but would have generated more than 95 percent
of the aggregate premium. The average premium per participant for this
group was $753.

Table 3

Estimated Risk-related Premiums for 1985
Based On 1984 Annual Reports and 1984 Form 5500s

Ride Premiam Range Maximums
TOTAL $0.00 $10 $25 $50 $75 $100 $100

Estimated Market Prices
1. Number of i ^ s
2. Number of participants
3. Risk-rekted premiums
4. Exposure'
5. Default Risk Per Plan
6. Default Risk̂  Per Partici{»nt
7. Average Risk Pronium

OBRA Varubk Rate Premium
8. Premiums'
9. Al^hte Subsidy (ft)

10. Relative Subsidy (%)

665
2.4m

$157.7m
$4,644
9.8
12.1

$65.59

$34.9m
77.8
0.0

62.4%
68.1%
0.0%
0.0
7.5
10.1
$0.00

49.0%
N.A.«
N.A.

15.9
6.2
0.1
5,436
3.0
2.8
2.18

5.0
-788.0
-3897

4.2
2.5
0.6
2,802
8.7
8.4
16.35

1.8
33.7
-1^

3.4
U
0.7
5,196
9.8
7.7
37.05

1.0
».7
-36

2.8
2.0
2.0
8,258
14.8
9.7
60.39

1.7
80.5
-12

1.5
0.6
0.9
13,506
9.6
7.5
87.03

1.3
68.9
-39

9.6
19.0
95.4
31,603
34.8
23.2
753.05

39.8
90.7
58

' Per participant; indiules a cushion for pre-tennination defunding.
2 Per 1,000.
' This includes a per-participant charge of $10.50.
* Since plans in tte zero risk premium category pay no risk premium, the amount of subsidy,

divided by zero, is undefined.
' Since plans in the zero risk premium category pay no risk premium, tlK amount of subsidy,

divided by zero, is undefined.

"Tlie plans in this ^oup would pay lower proniums under Ac risk-related prooium system
than under the pre-OBRA flat rate syst«n ($8.50 per participant), even afto- taking into account
the fact that a p<Htl(»i of the pre-OBRA pr«nium was (fes^nstfed for defidt amortizatim and
administrative expense.
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The reasons for the large average per-participant premiums in the last
category can be inferred from rows 4 and 6. Although the average severity for
each plan in the sample is less than $5,000, the average severity in the highest
premium class is over $30,000. Moreover, the average probability of
termination on a participant-weighted basis is 12.1 per 1,000 for the entire
sample but it is almost twice as large in the highest premium category.

For the sake of comparison, the new OBRA variable rate premium system'*
was applied to the data assuming that had it been in effect at that time. The
OBRA schedule would have generated $34.9 million in exj)osure-related
premium, only 25 percent of the estimate. This difference may be interpreted
in part as a measure of Congress' continuing reluctance to charge a sufficient
price for this insurance.

Row 8 presents the premium distributions that would have been generated in
1985 under the new system imposed by OBRA. Assuming the risk-related
premiums estimated in this article represent the true cost of protection, the
aggregate subsidy from this system was 77.8 percent for the sample plans
(Row 9). As expected, the largest absolute subsidies were received by firms in
the highest risk-related premium category. Only two categories (i.e., those
representing firms with a risk-related premium less than $10 per participant)
experienced a negative subsidy under OBRA; however thQ' account for 78
percent of all plans and 75 percent of all participants.

Row 10 provides the relative subsidy received from the variable rate
premium system relative to the risk-related premium. These values are
calculated as 1 - (AGGPBGC/AGGPREM) where AGGPBGC is defined as
the aggregate premium for each class if the variable rate premium system were
imposed in a manner such that the aggregate premium for the sample was
equal to $157.7 million (the sample aggregate under risk-related premiums)
and AGGPREM is the aggregate premium collected under the risk-related
premium system. Note that no risk-related premium would be charged for
firms in the first column, hence the subsidy calculation is not applicable for
this group. With the exception of the category with the smallest number of
plans (risk-related premiums between $75.01 and $100.00), this value is a
monotonically increasing function of the premium class. The results indicate
the extent to which plan sponsors that would otherwise pay a low premium
under a risk-related premium system, subsidize those who would pay the
highest risk-related premiums if a variable rate premium system was used to
generate the expected costs of the sample plans.

Nineteen plans from eleven different sponsors that would have generated
risk-related premiums greater than $500 per participant are listed in Table 4.
Eight of these plans (five sponsors) were affiliated with the primary metal
industry.

"Tiw prerahin) estimates for tte PBOC's prop(»ed sy^em iiK:hide a per-partidpant charge of
S1&.50 wUA was asA earmarked to rtfbe the exiaiog deficit.
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Tiibie4

• All Plans with Risk-Related Premium/Participant Greater Than $500

Per-Parliciput Premiam Primary Iodostiy of Sponsor

$504 Rubber & miscellaneous plastics
588 Electronic computing equipment
588 Primary metal

600 Rubber &. miscellaneous plastics

625 Rubber & miscellaneous plastics
638 Rubber & miscellaneous plastics

705 Primary metal
751 Chemicals & allied products
783 Primary metal
802 Primary metal

880 Sugar refining

958 Malt breweries
1,003 Primary metal
2,021 Air transportation, certified
2,498 Primary metal
3,180 Primary metal
3,273 Primary metal
8,065 Primary metal

8,532 Primary metal

All Firms With Average Risk-Related Premium/Participant Greater Than $500

Pcr-Partidpaat Pivayoa Primary Ii^iutry of SpoBsor
504 Electronic computing equipment

588 Primary metal
601 Rubber & miscellaneous plastics

701 Primary metal

758 Chemicals & allied products

880 Sugar refining
958 Malt brevyeri«

1,003 Primary n^al
1,150 Primary metal
2,021 Air transportation, certified
7,068 Primary

Although the variable rate pronium ^proach introduced luuler OBRA
may solve some of the eatnooiic proUtems tt» PBGC has fdscA in the last few
years, it is iM>ssible that the ronaitiing adwrse ^ectioa poteatial may prove to
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be financially devastating in the long run. This section explores the potential
limitations of both the variable rate premium system and a risk-relate
approach, provides insights into the theory and implementation of pricing
plan termination insurance, and speculates on long term implications of
pension plan benefits insurance without risk-related premiums.'^

Limitations of a Variable Rate Premium

Although the variable rate premium approach partially corrects the
problems associated with the original fiat rate system, there are additional
factors that may need to be considered. First, it may be inequitable for
financially secure sponsors of underfunded plans to pay the same rate per
dollar of unfunded liability as a sponsor undertaking more risky endeavors
(thus possessing a higher ex ante probability of bankruptcy). Second, sponsors
with a high probability of bankruptcy are able to offer pensions to their
employees at a subsidized price in terms of the sum of their expected payout
(discounted by the probability of bankruptcy in addition to the usual actuarial
factors) and the price of the insurance coverage. As such, they will have a
tendency to offer more pensions (and lower wages and non-pension employee
benefits) than they would have if their pension plan benefits insurance
premiums were equal to the expected value of their insurance claim. Finally, as
Pesando (1982) points out, a variable rate premium system creates an
incentive to seek out forms of risk to the PBGC that do not enter into the
premium calculation. For example, under a variable rate premium, a sponsor
of an underfunded plan has an incentive to borrow money and increase the
level of assets in the pension plan. However, the interest on the additional debt
may prove to be too costly and cause the sponsor to enter into bankruptcy
proceedings. If the underfunded position is not entirely eliminated, the PBGC
would be left to pay the remaining unfunded liabilities that otherwise might
have been funded if the sponsor remained solvent.

Limitations of Risk-Related Premiums

A major problem with any risk-related premium system was addressed by
the PBGC (1987): the specter of a federal agency rating thousands of
companies. Even though the premium differential of "incorrect" classifica-
tions of plan sponsors by the PBGC m i ^ t not be material (particularly if the
funding ratios were high), the rating (if disclosed) might be given very high
credibility by the capital markets. As a result, a marginal firm might be
effectively eliminated from future borrowing or have their cost of future
borrowing increased to the point where they might have to forego iKcessary
capital expenditures.

This may r^ol t in inefficiency as sponsors undertake suboptimal
transactions in an attempt to provide "window dressing" to their financial
statements. This would result in a reclassification of balance sheet or income

(1%7) f<x an expamted verskMi of this discussion.



254 The Journal of Risk and Insurance

statement components, depending on the types of information used to assess
the sponsor's risk of bankruptcy.

Moreover, the access to flnancial information on the plan sponsors is
neither perfect nor costless, although it might be possible to mandate
disclosure of corporate financial statements in a manner similar to the Form
5500s. If that route proves to be infeasible, the likelihood of voluntary
disclosure would be increased by providing that any plan with more than a
threshold number of participants would be charged a prohibitive rate per
dollar of "unfunded" liability unless they submit audited flnancial statements.

If the premium differentials between classes were large or the system
included any subjective classifications, it would be quite likely that the plan
sponsors placed in the most expensive risk classifications would find it to be
efflcient to challenge their classiflcation thus leading to an extensive appeals
process.

Of course, the entire exercise of providing a more precise estimate of a
sponsor's risk to the PBGC is meaningless if the final premium system is
burdened by artificial devices that reduce the variation in premium rates
between low-risk and high-risk firms to the point where it fails to have any
effect on management behavior.^o

Long Term Implications of Pension Plan Benefits Insurance Without Risk-
Related Premiums

To reject the viability of a risk-related premium system for pension plan
beneflts insurance without providing alternatives to offset the lack of market
discipline exhibited by the variable rate premium system, is by default a
submission to some additional form of government regulation in the future.
Although the unfunded liabilities charge may seem to be too trivial to be of
any consequence to an existing program with a large annual pension expense,
it must be remembered that decisions regarding future benefit liberalizations
will be made at the margin.

Thus, while the additional cost resulting from an increase in the present
value of vested benefits due to past service may be enough to deter a firm that
expects to pay the entire amount, it may not be a sufficient impediment to a
marginal firm that is attempting to conserve cash flow by minimizing wages in
a tradeoff for larger pension promises. As this scenario prc^esses and the
marginal firms continue to incr^ise promised benefits and subsequently
terminate (presumably after at least a portion of the benefits have phased in
under ERISA Section 4022 (b) (7)), it is likely that the premium charge will
continually be adjusted upward.

^ n i i s is not to say liM an overall mpirimmn sudi as the SSO per-partidimnt cap included in the
new syston is not widiout its moits. First, it would be pcriitically naive to b^eve that a proposal
without sudi a device would make it Orough Congress without being assdled by tlK>se whose
ccm^ueots wooM be mM tOventiy affected. Secm^, k may be In the a l l e y ' s best interest to
keq) the raaxiinum dfffovntial within scmie t^xoacdved r a i ^ ando' ̂ assBmpti(» ttat this wfll
minimize the Ukdihood of iB^abea md fitigMfaw ma i ^ i f i ^
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At some point, sponsors of underfunded plans that are unlikely to be
terminated may have an incentive to increase benefits only when they have
sufficient cash to fully fund the present value of the increase. Another option
for these sponsors would be to freeze their defined benefit pension plans and
move to defined contribution plans, thus resulting in a situation in which the
marginal firms represent a growing percentage of PBGC's coverage.
Admittedly, one way around this spiral of adverse selection would be to
further increase the funding charge for unfunded new liabilities to the point
where it would be too costly for any sponsor to increase its unfunded
liabilities. However, the externalities of discouraging the substantial economic
benefits accruing from a thriving defined benefit pension plan system in our
economy may make this an unwise public policy choice.

Conelusions

In 1986, Congress altered one component of the plan termination insurance
program in an attempt to assure its financial integrity. In 1987, the PBGC
proposed that the basis for computing premiums for plan sponsors covered by
the program also be changed and, to a large extent, the basic philosophy of
the proposal was incorporated in OBRA. Presumably one of the objectives
behind this proposal is to minimize subsidies implicit in the previous (fiat rate)
structure and hence reduce the potential for adverse selection. Assuming that
the risk-related premiums calculated in this article are an appropriate first
order approximation for the true expected costs faced by the PBGC, it would
appear that while the new price structure was partially successful in attaining
this objective, it represents a significant departure for premiums that likely
would exist in a private market for pension insurance.

If a methodolc^y sinular to the one used here were adopted by the PBGC,
it would at the least provide them with a more accurate estimate of their
overall premium needs. In addition, it would help them quantify the transfers
that are being effected by the current (albeit recently revised) premium
structure. Since these transfers can tum out to be important factors in
affecting firms' dedsions to establish or continue defined benefit pensions, the
issue is not without importance for public policy.

It should be noted that this study dealt with tt^ pricing of the
sin^e-employer plan termination program assuming the post-OBRA "insur-
ance contract" was not altered.*' An equally important line of inquiry focuses
on proposals to transform the curroit plan into a more rational economic
insurance system. Ippolito (1989) considers an extension of the current
mandatory participation system in which market i^dng is not permitted and

^'As mentioned earikr, it was much easier to satisfy UK defmition of an insured evoit during
tiw san^e period. It WIK necessary to screai tiie daims that wouid not be eiigibie fm- recovery in
the ptMt-OBRA period to jHwent an ovn-e^imiaira of probatrilky in the future. However, otim
O W A duB^es (such as itm increased mwminim fumiii^ standards and (fecrcased full fwuliiig

post-OBRA ptvBBaamn.
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concludes that the most important reform that could be instituted is to restrict
the amount of the basic insured benefit and age of first receipt.

Appendix: Measnriiig The Adverse Setection Impact of Fanding Widvers
And Interest Rate Assumptions

While defunding can occur in numerous ways, this study provided empirical
estimates on the impact of fimding waivers and interest rate assumptions. If
benefits continue to accrue under the plan while a funding waiver is utilized, it
is likely that the present value of guaranteed benefits will grow faster than the
market value of assets, thus leading to a larger exposure to the insurance
system. PBGC had acknowledged this fact by including a penalty for waivers
in their variable rate premium proposal, although Congress chose not to
include it in the new system. If the maximum number of funding waivers has
already been used, or if a sponsor would prefer to reduce contributions to the
plan through less obvious means, the interest rate assumptions could be
increased. This would obviously decease the present value of plan liabilities
and lead to a reduction in the minimum required contribution to satisfy IRS
Section 412.

Tkble 5 provides data on this point. Using Form 5500 data, 115 waivers
(totalling $622 million) granted during 1980 and 1981 were identiHed. The
termination behavior of the waiver recipients was then followed through the
close of 1987. Twenty-three plans (20 percent) from this group terminated
their plans within the sample period. Total claims from th^e terminations
equalled $136 million; however, only $26.6 million (19.5 iwrcent) of that
amount was due to the 1980 and 1981 waivers. This yields a "loss ratio" over
the sample period of 4.2 percent when divided by the total amount of waivers
granted. Based on this analysis, it would appear that although most waivers do
not result in increased PBGC claims, those that do represent a very significant
percentage of the total claims.

ikUeS
Funiing Wuvers in l S ^ and 1981:

Portion Reali»d as PBGC Net Claims Through 1987

Funding Waivers In 1980 and 1981 >
Realized In PBGC Net Claims Throu^ 1987

P«centa«e

$622,057,506
$^,622,634

4J28%

115
232

20%

1 Fwm SSOO Uqses. OaSy {rians with iiK>re than 100 partic^Mmts we induded in this analysis. If
a irian tad a ftuuiUng waiver in both 1990 and 1981 it was recorded as a s i n ^ ev«it.

2 Iliese daims resntoed in a total of SIK miBion in net dauns f(x the PBOC.

Another manner of im^ratig^tiiig this fbeaomamcm with tbe available data
base is pF»ented in Table 6. Of the 331 fdam that matte daims against the
PBGC from 1983 through 1!^5, 44 (13.7 p^ceat) \mi hean awarded waives
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between 1981 and 1984. In dollar terms, this represented 13.4 percent of the
total claims in those three years.

The Portion of PBGC Net Claims Attributable to Waivers (1983-1985)

Dollar AmouBt Number

Net Claims $840,707,600 331
Attributable to Waivers $113,863,604 44

Percentage 13.4% 13.2'%

Evidence on potential manipulation of interest rate assumptions is
presented in Table 7. Average standardized interest rates were computed for a
sample of 69 terminated plans with an adequate history of Form 5S00 filings.
The interest rates were standardized by the average reported interest rate for
all single-employer defined benefit pension plans in that year. The results
demonstrate that the average interest rate for plans that will eventually
terminate is within 4 percent of the average in all years except the year
immediately preceding termination at which time it increases to over 150
percent of the average.

Tible7

Average Standardized Interest Rates: Plans Resulting in PBGC Net Claims'

Yemr Prior To Termiaatioii Average Standardized Interest Rates

1 1.5415
2 1.0385
3 0.9784

4 0.9863
5 1.0021

Sample Size 69

' Based on Form S500 information from 1980-1984, inclusive, and Form 5310 information from
1981-1985, inclusive.
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