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A major consideration in valuing pension plan assets in the 
United States is the unprecedented level of inflation currently 
being experienced. Yields on fixed-income securities are at rates 
unknown until recent years. Portfolios of fixed-income securities 
are severely discounted from their costs. Most actuaries must 
believe that future yields will decline from present levels, since 
investment return assumptions used for pension plans are sub- 
stantially below current market yields. Thus, investment return 
assumptions at or below 7% are very common, while top quality 
corporate bonds are now yielding 12 - 15% and more. This sub- 
stantial divergence gives the asset valuation approach discussed in 
this paper added significance. 

This method will be called the "imputed value" method. In 
its simplest application, the method causes a bond to be valued to 
yield the valuation rate of interest. For example, if the investment 
return assumption is 7%, all bonds having 7% annual coupon 
rates are valued at par. Bonds with coupon rates below 7% are 
valued at a discount, while those above 7% are valued a t  a 
premium. 

To gain proper perspective, one should note that the 
imputed value method of valuing assets is not commonly in use in 
the United States, either in the private or public sector. It is the 
author's understanding that similar methods are used in other 
countries, and verification of this point in the discussion of this 
paper will be helpful. 

In a plan invested only in bonds, a person can rationalize 
the use of imputed valuation by viewing future benefit payments 
as  split into two segments: those payments that will be met by 
coupons and maturities of existing bonds, and those that will be 
met by future contributions to the fund. In the former segment, 
future income from bonds is cancelled against future benefit pay- 
ments. Although the actuarial valuation process normally causes 
those benefit payments to be discounted at the valuation rate, 
cancelling cash flows makes the discount rate immaterial. Either 
the benefit payments could be discounted at the rates yielded by 
the market value of the bonds, or the bonds could be revalued at 
the actuarial valuation rate. The latter approach is obviously 
simpler from a practical standpoint. 

In a pension fund invested solely in bonds, the discussion of 
the last paragraph clarifies an often overlooked element of a 
pension valuation: the statistical uncertainty inherent in setting 
the investment return assumption can be limited to assets to be 
acquired from future contributions; the yield on existing invest- 
ments is known, and its use in valuing a corresponding portion of 
future benefit payments reduces the area of uncertainty. Although 
choosing investment return assumptions under any circumstances 
in the current economic conditions is trying there is an obvious 
advantage to this simplified concept. 

A special adjustment may be made in the imputed value to 
account for the possibility of default in securities. If the probabil- 
ity of default can be approximated by an annual rate of default 
(such as, say, 2/10 of I% per year), default probabilities can be 
incorporated into the imputed valuation process simply by 
valuing the bonds a t  a yield rate slightly higher than that assumed 
for valuation purposes, the difference being the assumed annual 
rate ofdefault.* Such an adjustment replaces the distinction which 
the market automatically provides between bonds having equal 
coupon and maturity provisions but different underlying quality. 

The logic of using imputed values of bonds seems irrefut- 
able to the author. Viewing the two sides of the actuarial balance 
sheet, one sees benefit outgo as a liability and the bonds as an 
asset. The liability is determined by discounting the future flow of 
expected benefits payments. For a security as predictable in 
performance as a bond, a similar valuation process - involving 
discounting the future flow of income seems fully parallel. More- 
over, if the payments extend over similar time frames, the 
discount rates used on both sides of the balance sheet should be 
the same. 

It is interesting to compare this concept with an idea - 
"immunization" - which has found great favor recently in the 

United States. In very simple terms, immunization involves struc- 
turing a fixed-income portfolio to match all or a portion of the 
retired life commitment of a pension fund. The cash flows are 
approximately equated, generally by computer, so that the benefit 
commitments can be met by the income from the designated 
securities. Since the market yields of these securities are well in 
excess of currently assumed investment return rates, the process 
yields an apparent windfall to the plan sponsor by justifying an 
investment return rate assumption for a portion of the plan's 
liabilities which is much higher than the actuary would normally 
use. The mechanics of immunization generally involve selling 
assets so that the computer-selected portfolio of fixed-income 
securities can be purchased. These securities are then left inviolate 
for an extended period of time to cover the partitioned benefit 
payments. 

Although immunization may have its place in a few 
isolated pension funds for closed groups o r  in a rapidly declining 
industry, it is the author's opinion that immunization programs 
can generally be replaced by the simpler and more flexible 
imputed value approach in the typical pension fund with a strong 
positive cash flow. T o  the extent a plan sponsor determines that 
bonds are an appropriate investment for the fund, they can be 
acquired and given their imputed value. Automatic immunization 
of a portion of the benefit cash flow will thereby result. If the 
bonds owned by the fund provide a cash flow that is substantially 
inappropriate for the projected benefit payout, this can be correct- 
ed by the adjustment of the portfolio on an approximate basis, 
without the elaborate processing required in immunization. 

It was mentioned earlier that the imputed value method is 
not commonly used in the United Srates. One factor in this regard 
is ERISA - the Employee Retirement Income Security Act of 
1974. Under ERISA, the values of assets of non-insured pension 
plans must be determined by a "method . . . which takes into 
account fair market value." The one exception is the use of 
amortized cost for bonds. 

However "there are more ways than one to skin a cat," as 
the old saying goes. Knowing that use of imputed values for bonds 
implies offsetting future investment income against benefit pay- 
ments, the actuary can state that the investment return rate 
assumption for the portion of the benefit payments thus cancelled 
is that rate being generated by the market value of the existing 
bond portfolio. The balance of benefit payouts could be discount- 
ed at the regular investment return assumption rate. 

If this were done, the net effect on the valuation would be 
identical to that of using an imputed value for the bonds and valu- 
ing all benefits at the valuation rate of interest. Rather than carry 
out the elaborate computations otherwise required, it would seem 
simpler to adjust to the actuarial present value of the benefits by 
an amount equal to the difference between the market value and 
the imputed value ofthe bonds. 

Certain aspects of this matter have been touched upon by 
the American Academy of Actuaries in its consideration of 
professional practice regarding pension plans. The Academy has 
adopted recommendations which include the following: 

If the actuarial present value is t o  be compared with the 
market value of the plan's current assets, and the plan's 
actuarial basis uses another method to measure such assets 
for actuarial purposes, the actuary should either: 
(a) recognize [the] . . . inconsistency.. . ,or  
(b) redetermine the present value using an investment 

* In the United States, the rate of default has been discussed and 
quantified in various studies. For example, one study shows that 
an annual default rate ofless than 0.03% was experienced on US 
corporate bonds between 1950 and 1965. See Table 16, 
Atkinson, Trends In  Corporafe Bond Quality (New York: 
Columbia University Press, 1967). 



return assumption consistent with the market value of 
the assets.* 

The  process described in the last few paragraphs seems 
consistent with the latter approach above. 

Use of the imputed value method may be criticized as 
artificially inducing the purchase of bonds in order to enhance 
asset values. For example, if the investment rate assumption is 
7% purchase of $1,000,000 of20-year, 14% annual coupon bonds 
a t  par will result in an  actuarial value of assets of about 
$1,740,000. The argument against imputed value procedures 
would be that this is an artificial inflation of the asset value, and 
that manipulation of the investments to accomplish this mark up  
might result from this practice. 

The contrary argument is that the 7% investment return 
assumption is patently erroneous to  the extent that securities are 
owned o r  purchased which yield 14%. The process of re-valuation 
is no more a form of artificial manipulation than is the widely 
accepted process of infusing actuarial surplus into a plan by 
insuring all o r  a portion of the retired life commitment. The 
attractive annuity purchase rates currently in use by insurance 
companies, of course, reflect the high rates of yield on the bonds 
the companies acquire with the annuity considerations. 

As a matter of fact, the re-valuation process involved in the 
use of imputed values may discourage manipulation. As an  
example, some pension funds value bonds at cost adjusted for 
amortization of premium and accrual ofdiscount. Such a method 
puts a severe penalty on active management of a bond portfolio 
when bond yields on new issues are high. Even though sale of a 
bond purchased many years ago to  buy a more attractive new 
bond could be advantageous in the long run, plan sponsors may 
resist such a transaction to avoid taking a capital loss on the sale of 
the discounted bond. If the actuarial valuation uses an imputed 
value for the bond, however, the sale and purchase will result in 
no significant change in the actuarial value of the assets. Imputed 
valuation thus eliminates the penalty for actively managing a 
bond portfolio, and frees the investment manager to make what- 
ever transactions he or she feels are appropriate for the long-term 
betterment of the fund, regardless of the short-term effects. 

All of the discussion to this point has considered the valua- 
tion of bonds. Similar techniques can be used for valuing 
mortgages and other forms of fixed-income securities. In total, 
fixed income investments currently consititute about 38% of the 
assets of non-insured private pension plans in the United States, 
according to a recent survey conducted by the Securities and 
Exchange Commission. In contrast, a recent Bureau of Census 
study showed the largest public plans in the United States (exclud- 
ing federal systems) has nearly 69% oftheir assets in fixed-income 
securities. T o  the extent the imputed value method is limited to 
fixed-income securities, then, it may be considered of more 
interest t o  public employee plans than to priva1e.t 

Although imputed value techniques could be applied to 
common stocks, the concept has substantially more theoretical 
pitfalls. The  basic problem is the uncertainty of the future cash 
flow from dividends, which depend upon future profits. Although 
future dividends could be projected on some basis and then 
discounted using conventional techniques, the process involves 
less predictable contingencies than are present in the projection of 
future coupons and maturities of bonds. Accordingly, there is a 
major hurdle to be cleared before such a process would seem 
readily acceptable. 

An alternative to the direct approach just discussed for the 
valuation ofequities, is to hypothesize the sale ofall equities at the 
valuation date, with an instantaneous purchase of bonds at the 
current market rate. If this theoretical exercise were contem- 
plated, the hypothetical bonds could be revalued on an imputed 
basis, just as the actual bond portfolio of the  fund is revalued. The 
bonds assumed to be purchased, in fact, could be an expanded 
portfolio of the existing bonds held by the fund. 

Such a process would thus hypothesize the following steps: 
I. Sale ofall ofthe equities at their market value. 
2. Use of the proceeds to purchase a bond portfolio 

matching the existing portfolio, but at the current 
market price. 

3. Revaluation of the theoretical bond portfolio in the 
same manner as the actual bond portfolio is revalued. 

A slight modification ofthe process would involve a reduc- 
tion in the market value of the existing stock portfolio, and an 
increase in the price of the existing bond portfolio, to reflect the 
effect ofthe brokerage fees which would be incurred if the theoret- 
ical transaction were actually carried out. This additional degree 
ofsophistication may be more true to the theory, but it probably is 
not a substantial element and may not be worth the effort. 

Use of such an approach to value common stocks seems 
more problematic to the author than the direct imputed value 
method for bonds, even though the theory underlying the use for 
stocks may be reasonably sound. One argument in its defense is 
that plan sponsors investing in equities expect yields in excess of 
those from fixed-income securities or they would not be giving up 
the guarantees and protection that are associated with fixed- 
income securities. Thus a valuation of equities using the 
sale/purchase/imputed value approach can be considered to be a 
conservative estimate ofthe projected income from the equities, at 
least insofar as  the expectations of the plan sponsors are to be 
realized.$ 

As  indicated earlier, the imputed value technique is not 
widely used in the United States. Accordingly, the author 
welcomes all comments and discussion of this paper. Has experi- 
ence in other countries given credibility to this approach? Have 
problems resulted from the use of a comparable technique? 
Answers to these questions should be known. Actuarial practice 
in the United States will be improved to the extent that commen- 
tary on the method is received. 

* Paragraph 8.4 of "Calculation of Actuarial Present Values 
under Pension Plans," from "Pension Plan Recommendations 
and Interpretations": 1981 Yearbook, American Academy of 
Actuaries. 

t Another reason this is true is because ERISA's regulations, 
discussed earlier, do not apply to public plans. 

$ Such a n  argument is not limited to the plan sponsor's expecta- 
tions. An efficient market sets the price on various securities so 
that equivalent values will have the same price. Because a 
penalty is paid in such a market for the volatility of equities, the 
same money should theoretically buy more yield, on the 
average. in equities than in fixed-income securities. 


