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ABSTRACT

Analysis of equity in social insurance retirement [SIR] programs
have dealt primarily with intergenerational transfers. To examine
intragenerational equity, this note first clarifies issues under
lying the disagreement among economists as to whether to consider
SIR programs as taxtransfer or debt insurance programs. Next, a

case is made in the context of the debtinsurance framework that
paying equal rates of return to all retired workers need not imply
intragenerational equity. It is proposed that the most equitable
system will be a flexible one, in which the progressivity of rates
of return depends on the relationship between interest rates and
growth rates.
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Government retirement programs of the mandatory, payasyougo
variety are popular throughout the world. In recent years, economists
have provided a strong theoretical basis for these programs. Aaron
)1966), building on Samuelson's seminal article explaining an exact
consumption loan model (1958), demonstrated that social insurance can
help each worker at no one's expense if the sum of population and real
wage growth rates exceed the rate of interest and if the program
continues forever. Losses accrue only to workers in the terminal
generation (if there is one). Even a conservative economist of the
stature of James Buchanan (1968) has favored government intervention
in part to take advantage of the social insurance paradox.

Theoretical discussions by economists of social insurance retirement
programs have focused almost exclusively on the intergenerational transfers
implied by payasyougo systems, Left out of the theoretical discussions
is a clear analysis of the intragenerational transfers that occur under a
social insurance retirement (SIR) program, This gap is unfortunate
because it has led to an overly simple view of what system is equitable
within cohorts. A clarification of the equity concept is potentially
important since it may influence the structuring of actual SIR benefit
formulas.

The primary purpose of this note is to show some difficulties with
the current view of equity. Before coming to the main argument, we first
deal with the current disagreement about whether to consider the equity
issue in taxtransfer terms or in insurance or public debt terms The
second section analyzes the intragenerational equity issue and points out
implications of the alternative view for SIR benefit formulas.

I. Social Insurance As A TaxTransfer Or As A Debt Insurance System

The meaning of equity in SIR programs depends critically on whether
one views social insurance in a taxtransfer or in a debt insurance
framework. Currently, there appear to be differences among economists as
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to which framework is appropriate. Pechman, Aaron, and Taussig (PAT)

)1968) and Brittain (1974) are among the many economists who have
favored treating separately the tax and benefit sides of the American
SIR program. But Browning (1973) has provided a natural way to see
payments and receipts as part of a single system. In Browning's view,
intragenerational transfers under social insurance are similar to the
shifting of the public debt to future generations. Analyses of both
must take account of payments and receipts.

One part of the disagreement is apparently due to the differences
in the level of abstraction. PAT and Brittain are concerned with the
actual OldAge, Survivors, and Disability Insurance (OASDI) program
that operates in the United States. Undeniably, this program contains
many features which make the debt insurance framework seem artificial.
Benefits are only partially related to past tax payments. Wives who

never worked may qualify for more benefits than low wage retired workers.
Among those who worked in the same years, the benefit formula implies
a higher return to low wage workers than to high wage workers. Of equal
importance is the absence of any formal government commitment to current
taxpayers (or contributors or lenders) that their current payments will
be rewarded with a reasonable rate of return. Browning, Buchanan, and
Aaron (1966) focus on ideal or abstract systems not now operating. In
these SIR systems, retired workers receive a benefit which depends only
on their tax payments (or debt purchases) and on the rate of return.
Such systems clearly resemble the insurance or debt model far more than
does the current OASDI system.

The real differences in perspective become clear only if one
compares the PATBrittain policy recommendations with those of Browning
and Buchanan. Both want to avoid the ambiguities present in the current
system. But while PAT and Brittain suggest cutting entirely the link
between payments and receipts, the proposals of Browning and Buchanan
would strengthen the links by making government commitments explicit.
PAT and Brittain advocate eliminating the current payroll tax and using
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additions to the personal income tax to raise the lost revenues. There
would be no attempt to determine how much of an individual's tax payments
is going to support the social security system. Benefits would be decided
by the public at each point in time independently of past tax payments,
although PAT argue it is legitimate to base benefits on past earnings.
Browning and Buchanan propose replacing the current payroll tax and

benefit schedule with a system of compulsory debt purchases. Instead of
deducting wages as tax payments, the mandatory amounts deducted would
be used to purchase bonds. The bonds would be an explicit government
obligation. They would pay a rate of return equal to the population
plus real wage growth rates, but would not be redeemable until retirement.

The equity principles relevant to the two approaches differ
substantially. The purposes of the BrowningBuchanan plans are to force
workers to save for retirement and to use the payasyougo feature of
social insurance to redistribute income from the terminal generation to
prior generations. In this framework, one must consider payments and
receipts jointly in judging equity within and between generations. To

Browning and Buchanan, intragenerational equity or neutrality seems to
mean providing each worker with an equal rate of return on his forced
savings. (In the next section, we take issue with this view of equity
in cases where taxes and benefits are considered jointly.) With the
rate of return the primary equity criterion, a regressive system of
revenue collection is not necessarily undesirable or inequitable.

In the PAT and Brittain view, the equity of the tax side must be

evaluated separately from the equity of the benefit side. The payroll
tax should be judged solely for its equity as a tax. Since the current
OASDI tax is regressive, its revenues should be replaced by added
revenues from the progressive income tax. The reasoning of PAT becomes
less clear when one looks at the benefit side. PAT see replacing the
earnings of retired workers as a worthwhile social goal. In order that
moderate and high wage workers do not face severe declines in living
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standards, replacement levels should be set at some percentage £0

each worker's previous average wages (up to some maximum wage).
Since providing high SIR benefits is one of a number of competing
social objectives, the level of SIR benefits in each period should
be determined by the voting public in each period. However, at one

point in their book, PAT talk about a fundamental quid pro quo
earned by retired workers. "Since he gives up part of his earnings
during his own working life to support the aged during their
retirement, he has a strong moral claim to similar support from
future workingage generations during his own retirement". Despite
the "strong moral claim" of retired workers on the resources of
current workers, PAT advocate leaving the actual replacement rates
to the political process. A simple voting decision could result in
low benefits to the retired. If the moral claim is really as strong
as PAT say, one might want to make the obligation of future
generations more explicit in, for example, the form of debt. Of
course, such a change would not take the decision entirely away

from the current working generation. Presumably, they could simply
decide not to pay their full debt obligations. Nevertheless,
explicit commitments in the form of debt would be much more difficult
to evade than implicit commitments which must be acted upon each
period through the normal voting process.

Another problem arising from looking at the benefit side
alone is the need to justify paying benefit levels that rise with
past earnings. In PAT1s view, the rationale is the goal to help
moderate the decline in living standards. They argue that replacing
a moderate share of past earnings (up to some maximum) is a valid
public goal in itself. Implicit in this view is a welfare function
in which an individual's current welfare depends not only on present
income but also the gap between past and present income. But, if
the object is to prevent large declines in living standards, why

provide equal benefits to those who face minor declines as to those
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who face drastic declines? That is, why not reduce SIR payments
to those with moderate or high current incomes by subjecting all
income sources to benefit reductions? Such a move would reduce the
incentive to work, to save, and to join private pension programs.
But, applying a moderate, say 25 per cent, tax rate could reconcile
the conflict between high savings incentives and equal overall
replacement rates (where overall replacement rates are total current
income divided by past income). In the debtinsurance framework,
benefits that rise with past earnings are equitable because they are
a return on different amounts of contributions. Thus, there is no
need for conditioning payments on current income.

The strength of the links between payments and receipts
influences the worker1s economic welfare and his work and savings
behavior in complex ways. In ideal debt insurance SIR programs,
each additional dollar paid to the government entitles the worker
to increased benefits when he retires. To the worker, the payments
are savings, not taxes. Since these payments do not reduce effective
wages or income, they should not change labor supply. Under the
tax transfer approach, the added taxes lower the worker's net current
return from work without providing future returns to offset the current
reductions. As with any tax, the impact on actual work behavior will
depend on the size of the income and substitution effects. With regard

l We discuss these influences briefly. A full analysis of how the nature
of the SIR program affects the worker's economic welfare and his work
and savings behavior is beyond the scope of this paper.

2 We assume away here the problem that forced savings reduces the worker's
welfare by limiting his choices concerning his intertemporal allocation
of consumption.
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to savings behavior, one would expect payments under debt insurance
systems to displace other savings while payments under pure tax
transfer systems do so only marginally. The analysis of labor
supply and savings effects under taxtransfer systems becomes more
complex if workers anticipate future transfers as wealth. Even if
workers do not perceive a direct relationship between added taxes
and added benefits, the anticipation of future transfers will tend
to reduce both labor supply and savings.

A final and perhaps most important distinction concerns how

the two approaches affect public attitudes. Here the taxtransfer
approach has clear disadvantages. Breaking entirely the link
between taxes and benefits leaves retired workers only with moral
claims, which are inevitably weaker than explicit monetary claims.
Like welfare recipients, who also have a moral claim, retired
workers would be at the mercy of the voting public and their
decision as to what constitutes a wise use of current revenues.
In recent years the aged have demonstrated considerable political
power. But most aged would probably prefer to receive benefits
which are guaranteed by statute and are viewed as a return on

contributions rather than benefits which are determined yearly
through the political process and are viewed as transfers from
current workers. Taxtransfer SIR systems are less desirable to
the aged not only because benefits are less certain but also
because benefits are not explicitly "earned"'. Currently, many

low income aged do not apply for needrelated public benefits
because they are unwilling to accept what they view as charity.
Making oldage pensions into pure transfers could easily intensify
the problem of low takeup rates.

Feldstein's results (1974) indicate that the anticipation of
future payments under the U.S. Old Age Insurance program has a
substantial effect on household savings.
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Although we have noted some advantages of moving SIR programs
toward a strict debt insurance approach, the primary purpose of the
foregoing discussion is to justify analysing equity in terms of
payments and receipts jointly. The use of the joint approach in an
ideal SIR system is not necessarily inconsistent with Brittain's
recent work, which examines the OASDI tax separately from OASDI

benefits. At noted above, the weak link in practice between OASDI

taxes and benefits allows one to view the equity implications of
each separately. However, it does not follow that one should eliminate
the taxbenefit link because the tax may be inequitable under the
current system. Moving to a strict debtinsurance system may still be
the wisest course. The next section explores the equity principles
underlying such systems.

II. Equity in Debt Insurance SIR Programs

The dominant view of intragenerational equity in SIR programs
was expressed succintly by Taussig. "Simple and elementary notions
of justice point to the same OAI benefit formula: Benefits payable to
an individual or a family unit would be equal to the life annuity
value of the present value of its lifetime tax payments to the OAI

trust fund. The interest rate used to compute the present value of
OAI tax payments would...most appropriately be the annual rate of
growth of money GNP or some other index of aggregate money economic
activity." Browning takes the same view in his discussion of an
ideal SIR system. Workers must buy special bonds in their working
years, bonds which pay at retirement age a return equal to the growth
rate of the economy. Each worker would earn the same rate of return.
The government might want to pay a higher return to some workers than
to others, but, Browning argues, such actions are clearly redistributive.

At least one of the PAT trio has apparently become a convert from the
tax transfer approach to the debt insurance approach. See Taussig
)1973), pp. 2935.
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This section attempts to show that the prevailing view of equity
is incomplete, that some circumstances justify paying equal rates of
return while other circumstances require paying a higher return to low

than to high wage workers.

A simple model is sufficient to highlight the inequity of always
paying equal rates of return to all former workers. Consider a SIR

system which taxes earnings at a constant percentage rate and which
pays benefits to the retired workers equal to their tax payments plus
a rate of return, r. (Call this the equal return approach). Let r be

equal to the sum of the growth rates of population and money wage
rates. Suppose first that r exceeds the market interest rate, i.
Is the system equitable? In one sense, it is natural to agree with
Taussig and Browning and say yes. Every worker benefits from the
eternal nature of the program and the fact that the economy is growing
by earning a higher rate of return that the market rate. The higher
rate of return is applied to each worker's actual payments. But this
view of distributional equity is unsatisfactory, at least from the
normal view of what constitutes an income transfer. Although some

view payasyougo SIR programs as transfering resources from the
working generation to the retired generation at each point in time,
these transfers do not necessarily imply that a worker will benefit
from the program. If he paid taxes throughout his working life, he
will gain from the existence of the program only if r exceeds i. From

this worker's point of view, the financing of the program is irrelevant.
His gain from the program is the extra dollars he receives above what
he would have received if his tax payments had earned the market rate
of return. Call these excess payments to each worker, e. Now in the

For the moment, we ignore the problem of deciding on a specific
market interest rate. But, we do assume it is possible to specify
a single interest rate.



1

 9 

SIR system described above, the absolute value of e will increase with
the worker1s past earnings. In other words, of the total pot of
transfers distributed (that is, the sum of e's over all retired workers),
the share going to high wage workers exceeds the share going to low wage

workers.

Consider the equity of the SIR system from a common sense standpoint.
The ability of the government to generate excess revenues (e's) is
dependent on the eternal nature of the program and on the factors causing
population plus real wage growth to exceed the market interest rate.
There is little reason to believe high wage workers contribute more to
these sources of growth than low wage workers do. Nevertheless, high wage

workers receive a higher share of these excess revenues.

If distributing excess revenues from the SIR system on the basis
of earnings is inequitable, what approach would be equitable? This
could depend on one's goals concerning the distribution of lifetime or
postretirement income of the aged cohorts. One candidate is an equal
distribution of the excess revenues among all retired workers. (Call
this the excess return approach.) That is, each worker would receive,
in addition to the market rate of return on his tax payments, 1/n of
the excess revenues, where n is the number of retired workers. The
logic is that all deserve an equal share in the excess generated
because of increases in society's living standards and increases in
population. One issue that arises in applying this approach is whether
the aged with little or no work history should receive the same share
as retired permanent workers. On the one hand, nonworkers are not part
of the social compact that permits the payasyougo system to operate
and to generate the excess revenues. On the other hand, they appear
deserving of some share of revenues accruing simply because society is
growing larger and wealthier. After all, many of the nonworkers
themselves contributed a critical role to the labor force growth in the
current working generation. This issue applies not only to the treatment
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of extreme cases  40 year workers versus non workers  but to the
problem of differentiating among workers by years of participation.

The case for the excess revenue criteria is compelling under
the assumption that growth rates exceed interest rates. But if one

benefit principle must apply in all circumstances, then its equity
advantages are less clear. When r is less than 1 for a given cohort,
the SIR trust fund will generate negative excess revenues, or
insufficient amounts to pay the market return on the forced savings
of retired workers. Applying the excess revenue principle will
cause low wage workers to earn a lower rate of return than high wage

workers. One could argue that the excess revenue approach is nevertheless
equitable viewed over many cohorts. The loss to the cohort of low

wage workers whose i exceeds r will be offset by the gains to the
cohort of low wage workers whose r exceeds i. But from the prospective
of many cohorts, the equal return principles looks no less equitable.
Since the difference between the growth rate and the market interest
rate may be positive or negative, paying everyone the same return need
not imply systematically high income gains for one group of former
workers than for another.

Whether in the long run, low wage workers do better with the
excess revenue or equal return approaches depends on such highly
uncertain magnitudes as the expected means and the covariance of i
and r over many cohorts. While the mean values of i and r will

Uncertainty about the magnitude of growth rates versus interest
rates raises the further question of whether the payasyougo
approach is superior to the funded approach. If the government
could invest revenues from payroll contributions and earn a return
that is equal to or greater than the economic growth rate (if
i exceeds r), then all workers but the initial generation of
retired workers would gain from the funded approach. Unfortunately,
however, the decision about using a payasyougo or funded system
must be made in the absence of knowledge about the future growth
rates and interest rates over many generations, One cannot change
systems in each generation depending on the circumstances ■
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determine their expected benefits from each approach, differences
' in the expected variances of benefits can make one approach more

risky than another. For example, in the Appendix, we show that the
variability of benefits to low wage workers is higher under the
excess return than under the equal return approach if the covariance
between i and r is zero or negative. Thus, even if the expected
average of r is greater than the expected average of i, the equal
return approach might be preferable since low wage workers might be
willing to trade their expected benefits for lower risks.

Although either approach may prove equitable from a many

generation perspective, one would prefer an approach that is
equitable in every generation. A low wage worker whose benefits
are especially low because of factors in his generation will gain
small comfort from the knowledge that low wage workers in some

future generation receive especially high benefits. Fortunately, one
need not commit an SIR payasyougo system to either the equal return
or the excess revenue approach. Instead, the benefit policy for each
retiring cohort could depend on the relationship between the actual r
and i occuring during the cohort's working (or preage 65) career.

The most equitable benefit policy would be a flexible one with
the following features: (1) For cohorts whose average r was less than
or equal to the average i, pay all retiring or post age 65 participants
the return r; and (2) For cohorts whose average r exceeded average i,
pay all participants the rate i plus an equal absolute share of the
excess revenues generated by the relatively high growth. This policy
is practical since information is available on the cohort's r and i
when it reaches age 65. With a constant tax rate, the payasyougo
system always generates sufficient revenues for financing the return
r to all participants. Full intragenerational equity would require
adjusting the allocation of these revenues to the circumstances.

As noted above the justification for paying progressive rates of return
when r exceeds i is that low wage workers deserve at least an equal share
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of the transfer component generated by the SIR payasyougo program.
When r is less than or equal to i and transfers are zero or negative,
paying the same rate of return represents a proportional distribution
of the losses (negative transfers). A regressive distribution is
clearly undesirable since it would improve the return to high wage

workers at the expense of low wage workers. In this case,
progressive rates of return would also be undesirable. It
is inequitable to finance added benefits to low wage workers
by forcing middle and high wage retired workers to accept a wider gap

between their actual return and the return they could have received
from private savings. If the aged with low past earnings need
additional income, the transfers to this group should come from all
betteroff members of the society. Taking from the aged with moderate
past wages seems particularly unfair when one recognizes that their
total incomes are probably lower than the average incomes for all age
groups. In addition, if one wants to make transfers to aged with low
current income, giving transfers to those with low past wages may be

inefficient in that substantial transfers may go to aged persons whose
current incomes are not low in spite of their low past wages.

One problem with making equity depend on the relation between r
and i is that the private market rate, i, may differ between low and
high wage workers. Brittain argues that the implicit private rate
relevant for low wage workers is higher than the rate for high wage

workers. He sees forced saving as more difficult for low wage workers
since it requires them to increase their debts, on which they pay
exorbitant rates (as high as 36 per cent). Others would point out
that, when low wage workers save, their return is generally lower than
the return to high wage workers. The differential return on savings
has relevance since the alternative to an SIR program may be a
government requirement that workers make some other arrangement for
retirement income.
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How does the existing U.S. Old Age Insurance system measure up

against the principles we propose? We consider two recent attempts
to measure differential returns by earnings class. Ozawa estimated
returns retrospectively for those retiring in 1973. Using a method
similar to our excess revenue approach, she defined as inter
generational transfers those amounts that exceed a 3 per cent real
return on accumulated payroll contributions of retired workers.
Ozawa found that high wage workers (maximum contributors) received
much higher absolute transfer benefits than did moderate wage workers

Q

)50 per cent contributors) . On this basis, she argued that the
current procedure is regressive. Ozawa's results show that paying
higher replacement rates to low wage workers can be consistent with
a regressive distribution of transfer benefits. In our terms, r far

Ozawa 1s approach is similar to our excess revenue approach in
practice, but not in theory. She argues for use of the economic
growth rate (which she estimates at 3 per cent) for determining
the equity and transfer components of benefits while we argue
for the use of the private market rate on savings. Still, we
can interpret the 3 per cent return used for her calculations as
approximately the private return on savings. Ozawa 's approach
cannot generate transfers indefinitely because, as Browning shows,
a payasyougo system charging a constant tax rate cannot support
a return in excess of the economic growth rate. However, it is
possible for such a SIR program to pay transfer benefits
indefinitely if, as we argue above, the rate of return individuals
can obtain privately is the appropriate one for determining
nontransfer benefits.

o

The total expected discounted values of retirement benefits to
those retiring in 1973 were estimated at $38,132 for the maximum
contributor and $24,577 for the 50 per cent contributor. Ozawa 1s
estimates of the transfer component are $25,808 for the maximum
contributor and $18,415 for the 50 per cent contributor.
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exceeded i for the cohort retiring in 1973. Using only a small degree
of progressivity in rates of return under these circumstances provides
low wage workers far less than what they would receive under the excess
revenue approach. Ozawa's results are due primarily to the fact that
the OAI program has not yet matured. Thus, they are significant only
for assessing the equity of benefits paid to the first generation
benefitting from the program.

Brittain's estimates of prospective returns to persons beginning
their working careers in 1966 are more relevant to the longrun equity
features embodied in the OAI program. Assuming 2 and 3 per cent growth
rates in real wages and low and high population growth, Brittain
calculated real rates of return for participants with different
starting ages, family compositions, and covered earnings. His
projections show an aggregate yield or internal rate of return of
about 4 per cent with a range of between 2 .30 and 7.17. Focussing on

yield variations due to earnings differences alone, the range is much

smaller, with low wage workers receiving a return about 1 . 5 percentage
points higher than the return to high wage workers. Brittain points
out that new contributors in the aggregate will fare "moderately well"
in the sense that the aggregate return of 4 per cent is well above the
historical return on fixed dollar assets but well below the historical
return on common stocks. If we suppose from this remark that r is
approximately equal to i, then we would conclude that high wage

contributors will receive less than r and i. In contrast to our
approach, which would recommend paying equal returns when r equals i,
the OAI system is expected to maintain the policy of paying higher
returns to low wage than to high wage workers.

An unusual interpretation follows from interpreting OAI benefit
differentials in terms of our methodology. The progressivity in total
rates of return will have been much larger for the cohort retiring in
1973 than for the cohort starting to work in 1966. Yet, the benefit
policy is more favorable to the low wage workers in the 1966 cohort.
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According to the equity principles we propose, low wage workers in
the 1973 cohort deserve a higher share of the total cohort benefits.
In order for low wage workers in the 1973 cohort to receive an equal
share of the intergenerational transfers going to the cohort as a
whole, progressivity in OAI benefit formulas would have to increase.
For the 1966 cohort, since there are no excess revenues or inter
generational transfers to be paid, the most equitable policy would
be to eliminate the small amount of progressivity expected to apply.



 16 

APPENDIX

The purpose of this appendix is to examine the variability of benefits
in payasyougo SIR programs under the equal return and excess return
approaches. The two approaches are described in the text.

Consider a simple model of many cohorts in which each cohort lives for
two periods. Each worker in a cohort works during the first period and

retires during the second. In the first period, each worker pays a constant
percentage of his wage to the SIR program as forced savings (S). When he
retires, he receives benefits (B) based at least in part on his forced
savings. Following the rules of payasyougo systems with a constant tax
rate, total benefits to a given cohort will equal the cohort's total savings
plus a rate of return on those savings equal to the growth rate, r .

Let us define B and B as, respectively, benefits under the equal
return and excess return approaches. Then, for the jth worker,

)1) Bx =(1+ r) Sj
IS.

)2) B2 = (1 + i) S . + (r  i)  , where i equals the market interest rate.
IS.

Simplifying the notation,  = S = average savings.

Note that S. < S for low wage workers and S. > S for high wage workers.

The variances are:

)3) o\ = a* S2, and

)4) a* = a\ (S.§)+ a2 (S)2 + 2(S  §)(§) cov (i,r)

Let cov (i,r) = 0. We then have the following results.
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I. If S. < S, then a2 < a2 and if S. = S, then a2 = a 2
J Bl B2 J Bl B2

II. A.IfS.> S anda2 > a2, then a2 > a2נr J Bl B2

B.IfS.> S and a2 < a? thenJr _ 1
S. + S o?

1 2 ן ^ OZ

.Proof:Consider statement I. The condition for a^ = a" may be written asV B2

)5) aj S2 = a2 (S.  S)2 + aj (S)2, or

)6) aJ[(S.)2  CS)2] + a2[(2S.S)  S2  S2] = 0

Let A =S2 S2 and B =[2S. S  S2  (S)2] = rs .  S)2

Then, we may rewrite (6) as:

)7) Aa2 + Ba2 = 0

B is always negative. If S. < S, then A is also negative, and

Aa2 +Ba2< 0. Thus, ifS.< S then a2 < a2 . If S. = S, then

A = B = 0 and a2 = a2 .

Bl B2

Now consider statement II. If S. > S, then A > 0.

We may rewrite (7) as:

)8)g <  . Since A = (S.  S)(S. +S) , it follows that
r

S. + S a? S. + S
)9) 1 <  and J > 1.

S.  S a2 S.  S
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a2
But, ifa?<a2 , then  < 1. Thus, ifS.> S and a2 < a2

1 לנ 02 נ 1 r'
r

2
then a2> a2 If a? > a2 ,ai , , "

Bx B2 1 r ( > 1), then a| < a2 depends on (9).
a2 1 2

I. and II.A are also true if cov(i,r) < 0.

The condition for a2 = a2 in (7) must now be expanded to:

)10) Aa2 + Ba?  2(S.  S)(S) cov(i,r) = 0.

If S. < S then Aa2 + Ba? < 0 and also the third term = 0.

IfS.> S and a2 > a?, then Aa2 + Bo? > 0 and also the third term > 0.

We conclude that, as long as the covariance between i and r is zero or
negative, the variance in SIR benefits is lower under the equal return approach
for low wage workers. For workers with above average wages, the variance in
benefits will be higher under the equal return approach if the variance in r
exceeds the variance in i. If the variance in i exceeds the variance in r , the
relative variability of benefits under the two approaches depends on the
individual's relative wage and the size of the ratio of the variance in i to
the variance in r.

When the covariance between i and r is positive, the results may be
reversed. Whether the equal return or excess return approach has higher
variability for a given worker will depend on the specific magnitudes of the
variances and covariances.
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