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Letter of Submittal

CAMaRiDGe, MAss., April 5. 1976.

Mr. NoaiAw BECYMAN, Atiug DTrecO,
I'nted S•aie Conpewmnal

Remsarcnh Smie,
Wlasington, D.C.

Dria MR. BcKsAN: The Consultant Panel on Social Security appointed by
you in April,1975, is honored to submit our report for transmission to the U.S.
Senate Committee on Finance and U.S. House Committee on Ways and Means.

T'he members of this Panel are unanimous in the findings and recommenda-
tions theein. We believe that we have given sufficient study to the essential
questions so we are confident that our observations justify attention and action
by the U.S. Congress.

Respectfully yours,
WiL.uA HsLAo, Charmax.

Iiii.



Letter of Tramuaitud

"UFE lIBRARY OF CONGRESS ,
CONGRESSIONAL RESLARCH SERVICE,

iW'asngton. D.C.. Apnl 22. 1976.

lion. RusseL. B. LONG.
' 'S. Scuak,

lls'hinglon. D.C.

Dvax MR. CHA.Rm.A: With this letter I am enclosing a copy of a study.
"Report of the Consultant Panel on Social Security". which was prepared at
your request by a panel of consultants under contract to the Congressional
Research Service.

In response to your request of last February for a study of various ways in
which the social security benefit structure might be revised and of the effects of
such revision on beneficiaries and program costs, the Congressional Research
Service engaged the services of William C. L Hsiao, Ph.D., F.S.A.. as chairman
of a team of actuaries and economists. Under the terms of the Service's contract
with Dr. Hsiao. he was responsible for "organizing a group of consultants
including actuaries and an economist to develop and analyze various alternatives
formulae for the calculation of future benefit amounts under an actuarially
sound" social security program. The other members of the group were Peter A.
Diamond. Ph.D.. James C. Hickman. Ph.D.. F.S.A.. and Ernest J. Moorhead,
F.S.A.

In keeping with your desire that the staff of the two Committees be kept
informed of the activities of the consultant group, several meetings were held
among the consultant group. Committee staff, and CRS staff. At these meetings
the development, structure, and content of the report were discussed. As
suggested in these subsequent meetings and in order to enhance the usefulness
of the report as a possible focus for policy deliberations, it is presented in terms
of alternatives and a specific set of recommendations by the panel of consul-
tants. However. the use of this recommendation format should not be construed
as suggesting support for the course of action recommended by the panel by
either the Committees. Committee staff, or the Congressional Research Service.
As you know, the Congressional Research Service neither makes nor advocates
policy recommendations.

We are happy that we could be of assistance to the committees in this phase of
the review of the Social Security program. As you know. the staff of the Service is
available to provide whatever additional assistance you may desire in your search
for solutions to the many complex problems that now confront the Social
Security program.

Sincerely yours.
NORMAN BECKMAN. Acting Director.

Staff note: The tezt of the report as printed in this document contaIns some modifications made
by the condltant group subsequent to the date te report was sent to the Commiutees by the
Congressional Research Servce. These changes were made to take into account information in the
1976 Report to the Congress of the Board of Trustees of the Social Security Trum Funds. Thbs
report was not submitted by the Trustees until May 1976.
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REPORT OF THE CONSULTANT PANEL ON SOCIAL SECURITY

Chapter I.-Summay aad Reeommendations

"Ihree independent reports' submitted to the U.S. Congress have disclosed the
insufficiency of scheduled taxes to cover expected outlays of the social security cash
program (OASDI). In addition, and of equal importance, these reports found that
the program's benefit structure suffers from a serious technical flaw which
produces benefits that respond erratically to fluctuations in economic conditions.
This flaw endangers not only the financial security promised to future beneficia-
ries, but also the financial soundness of the entire social security system. In
response to these findings. Congressman Al Ullman. Chairman of the House
Committee on Ways and Means, and Senator Russell B. Long. Chairman of the
Senate Committee on Finance, requested the U.S. Congressional Research
Service:

to engage a group of outside corwu tants to examine the various ways
in which the benefit structure could be revised to correct the problem of
any overreaction to changes in price levels. Such an examination should
include an analysis of the impact which such revisions of the benefit
structure would have on the financing of the program and on the benefits
actually payable to various categories of beneficiaries.

These requests were complied with in April. 1975, by the appointment of a panel
of actuaries and economists. The Panel's membership now is:

Peter A. Diamond. Ph.D.. Professor of Economits. Massa(husetts imsitute of 'echnology.
James C. Hickman. F.S.A.. M.A.A.A.. Ph.D.. Professor of Business and Statstics. Umveruty of

Wisconsin;
Ernest J. Moorhead. F.SA.. M.A.A.A.. retired auituazy. Winston-Salem. North Carolina; an

Wilhlam C. Hsiao. F.S.A.. M.A.A.A.. Ph.D.. Associate Professor of Economics. iriarnd Universs-
ty (Projeci Director).

T'he Panel's tasks were (1) to develop and study alternative benefit formulas
designed to solve the system's problems, thus re-establishing justifiable public
confidence in OASDI. and (2) to estimate the costs and evaluate methods of
financing the program.

MA"O ISSLES

I. Erratic bnefiLs-The present social security benefit formula, legislated in 1972,
adjusts benefits automatically to reflect changes in the Consumer Price Index.
These automatic provisions cause both benefits and taxable earnings base to rise as
average wages under covered employment increase. The Panel approves the
concept of automatic adjustments. However. the method now employed suffers
from a flaw ofoverindexing whose probable effect will be disproportionate benefit
increases for future beneficiaries in relation to price and wage increases. The
outlook is for benefits that will be erratic and even capricious in terms of historical
precedents. These tendencies are accentuated during periods of high inflation.

lhese three reports are:
1974 Annual Report of The Board of Trustees of the Federal Old-Age and Surmors
Insurance and Disabdiit !nsurance Trust Funds (May. 1974);
Report of the Panel on Social Security Financtmg to the Committee on Fnance. United Staes
Senate (Feb.. 1975). and
Reports of The (badrennil Ad% sor) Councd on Somia Secunt• (.Marth. 1975)
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2. Sernowfiaiana/ dtfi --'l'e OASDI program faces large financial deficits over
both the short- and long-range.

Recent heavy inflation and increase in unemployment have created the short.
range difficulties. Payroll tax revenues had not kept pace with benefit payments.
rhese payments have increased because of (I) more claimants, and (2) operation
of the automatic adjustments.

The size of the long-range deficit is attributable also to expected increase in the
ratio of OASDI beneficiaries to working contributors, and to the flaw in the
automatic provisions.

Perhaps the most important lesson learned from the financial difficulties now
facing the OASDI program is that an element of flexibility must be built into its
design. Abrupt changes in benefits and supporting taxes must be avoided. In our
constantly changing society and economy, public interest can best be served by a
system with built-in margins that will permit measured response to the needs of an
uncertain future.

It has been pointed out that on reasonable economic and demographic
assumptions the payroll tax rates needed to finance benefits payable in the first half
of the next century will rise to more than double present rates. An issue that should
not be overlooked is what future tax rates will be needed to finance any proposal
offered as an improved benefit structure. The Panel believes that future
generations of workers should not be committed in advance to materially rising tax
rates.

3. 4ppropnate type of beniefitformuka-There are several quite different types of
benefit formula that warrant consideration for a social insurance program; among
these are: a flat benefit; a money-purchase plan; a final-average, or related High-5,
etc., type; a wage-indexed formula; and a price-indexed formula. The Panel
considered all these possibilities in the light of the general criteria that are listed in
Chapter 2. The flat benefit and money-purchase types are too far removed from the
existing type to be feasible. Comparative analyses of the other types are set forth in
Chapter 3.

4. Spoues benefil-The benefit awarded at retirement to a worker with a spouse
who has no earnings record when both are over age 65 is 150 percent of the benefit
paid to an unmarried worker who has made identical contributions. Furthermore,
moderate past earnings by the spouse create no additional benefits. This benefit
design, doubtless appropriate during the early years of the OASDI program when
fewer than 15 percent of married women were in the labor force, becomes less and
less so as more and more married couples have both spouses earning OASDI
benefits. This issue goes beyond simply providing more equitable treatment
between one- and two-worker families. The spouse benefit also magnifies the
irrationality of the benefit structure. Inevitably, a significant number of families
will receive tax-free retirement benefits greater than their pre-retirement earnings
net after taxes and the costs of generating those earnings.

5. Effects of oder government progranms-Two recent pieces of Federal legislation
have had significant impacts on the OASDI program and its financing: the
Supplemental Security Income Program and the Earned Income Tax Credit
pro% ision.

A. Supplemental Security Income Program (SSI)---The original Social Security
Act of 1935 offered economic security to the aged through two programs: an
earnings-related old-age income program and a system of Federal matching grants
to State old-age assistance programs. The assistance was meant to provide
subsistence to all recipients. The earnings-related program (OASI) was designed
to be a second tier of coverage to meet basic needs above subsistence. But a serious
problem with the States' old-age assistance programs was the variety in eligibility
standards and payment levels. The SSI program was enacted in 1972 to provide
uniform Federal means-tested benefits, thus assuring a basic subsistence income to
all the aged. Appropriately. this program is financed from general revenues; the
outlay for fiscal year 1976 is estimated at $5.2 billion.
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Future OASDI benefit levels must take the SSI program into consideration if
duplications of efforts and expenditures are to be avoided.

B. Earned Income Tax Credit-Criticism has been directed at the allegedly
regressive nature of the OASDI payroll tax. If the tax is appraised in isolation, then
it is indeed regressive, but this is taking an excessively narrow view. The nature of
the benefit formula causes low-income workers to receive benefits that are
proportionately higher than those of high-income workers.' If the taxes and
benefits are examined together. then the whole system is seen to be progressive.
Even when attention is confined to the tax levy upon low-income workers, it seems
that the more appropriate frame of reference is the sum of all taxes rather than each
tax considered by itself.

Enactment of the Earned Income Tax Crdit provision constitutes a useful new
tool for modifying the taxes and resulting income of the poor. The total
expenditure in fiscal year 1976 for this provision is estimated at $1.5 billion. The
financing of the OASDI system should be coordinated with this and other tax
decisions affecting low-income workers.

MAJOR RI&(OMMENDATIONS

In arriving at its recommendations, the Panel has been acutely aware of the
financial needs of retired persons. both now and in the future. But we recognize
that every increase in benefits must be financed by an increase in taxes-whether
from payroll or from general government revenue. We have tried, therefore, to
strike a reasonable balance between benefits and the costs of providing them.

The Panel was guided also by the long-established principles that Congress has
set for the earnings-related OASDI: namely, the principles of social adequacy and
individual equity applying to both benefits and the supporting taxes. Furthermore,
we recognize that the social security system has created strong expectations among
its participants that they will receive retirement benefits that are reasonably related
to the:- lifetime earnings. The OASDI must seek to fulfill these expectations.

A worker's willingness to pay the required taxes depends largely on his belief
that his expectations will be realized. Yet, if these benefit expectations are
unreasonably high, then the program will encounter financial difficulty. To
operate the system successfully in the face of unpredictable social, demographic,
and economic changes. requires flexibility that the system now lacks.

1. Bnefitfonau---The Panel recommends that:
(a) as under present law, retirement benefits continue to be increased
automatically after retirement in proportion to the Consumer Price Index;
(b) benefits for future retirees be computed using earnings that have been
indexed in proportion to the change in price levels during the earnings-
averaging period;
(c) the progressively lengthening averaging period of present law be retained;

(d) the minimum benefit provision under OASDI be eliminated; and
(e) future Congresses determine the extent to which benefits can be increased
beyond the levels reached automatically, in the light of needs of the
beneficiaries and willingness of the workers to pay the necessary taxes.

The effect of these recommendations would be:
-Benefits to workers already retired would be protected against erosion from

inflation.
-The purchasing power of benefits for future retirees would tend to increase

even without future congressional action and can be further increased by
congressional action. However, in the absence of such action, the benefit

'For example. contrast the monthly benefits upon retirement at age 65 in early 1976 of three
worked whose average monthly earnings were $600. $300 and $150. rmspecuvely. For the $600
case, the benefit is 5371.50; for the 5300. it is $231.60; for the 5150. $161.10.
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measured in relation to worker's pre-rettrement earnings would decline.' The
benefit patterns, in the absence of legislated mcreases under the recommended
formula are illustrated below.

-Workers would receive more equitable benefits In relation to their contribu-
tions

-It would be left to future generations to decide what benefit increases are
appropriate and what tax rates to finance them are acceptable, and to
implement those decisions through congressional actions

-Windfall benefits to people with short earnings records under the social
security system (e.g., government employees who develop a period of covered
emplo)ment under OASDI) would be progressively reduced.

Illustration of the retirement benefit for a
worker who retired in 1976. Benefit measured
in constant 1976 dollars.

$400

$300

976 1980 1990 2000
Calendar Year of Payment

Illustration of Initial Benefits for M1edian Income Male-
Workers who Retire in Different Future Years

(excluding legislated increases)
Benefits measured in constant 1976 dollars.

$450

$300

tio tn immediate pre-retirement 40%
rnings 30%

1 7 980 Mf 100 1M 2008
Calendar Year of Retirement

(It should be noted that the first of these two charts portrays the situation
according to calendar year of benefit payment, the second according to calendar
year of retirement.)

2. Fananng--The Panel recommends that:
(a) the system continue to be financed by payroll taxes, not from general
government revenues;
(b) the ceiling on wages subject to payroll tax be moderately increased, and
then maintained at a point at which the entire earnings of approximately 90
percent of all workers are covered. In 1977, the estimated maximum would be
$18,900 instead of the $16,500 expected under present law. This maximum
would continue to increase automatically) in proportion to increases in covered
wages, subject to revisions from time to time to maintain the 90 percent
benchmark;
(c) the combined employer and employee payroll tax rate be increased by 0.4
percent (i.e. 0.2 percent each); and
(d) the tax rate for the self-employed, for both OASDI and HI, be increased to
75 percent of the combined rate for employees and employers.

' Note thai this is ra, a benefit reduction for those already retired. Nor is it a reduction an the
purchasing power of benefits for any generaton of retired people compared with corresponding
people of pm•uos generauons.
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The effect of these financing recommendations, in conjunction with the benefit
structure recommendations, would be:

-Under economic and demographic assumptions that appear to be within a
reasonable range, the tax rates needed to finance promised benefits would
remain close to those initially recommended by this Panel. (Tables at the end
of this chapter illustrate these rates.)

-Congress would have leeway to finance additional benefits out of acceptable
tax increases.

-The tax rate for the self-employed would return to the level relative to the
combined employer-employee tax rate that existed in the past.

The emphasis of this Panel's proposal is upon congressional control rather than
upon maintenance of approximately today's tax rate. Even if Congress, believes
that workers at the turn of the cernury will be willing to pay a combined payroll tax
rate substantially higher than the current tax rate, we consider it undesirable to
incorporate that belief into the system at the present time, thereby causing rigidity.
As time passes Congress can raise benefit levels and the corresponding taxes at its
discretion.

The Panel has concluded that the use of general government revenue to finance
the OASDI program is inappropriate. Our reasons are:

-- General revenues are more properly used to support needs-related old-age
income programs and general tax relief to low-income workers.

-Needs of elderly persons other than for income maintenance-such as
housing, long-term care, and social services-appear to have more urgent
claims on general revenues.

-General-revenue financing of the OASDI program would weaken the
earnings-related nature of the program. It could even jeopardize the iong-
range stability of the entire social security system, thwarting citizen expecta-
tions of retirement income protection.

3. Spouse's benefil-The Panel recommends abandonment of the present
schedule of spouse benefits for future retired workers. We recommend instead
averaging the earnings of the husband and wife for determining benefits to
members of both one-worker and two-worker families. This procedure would
result in more equitable treatment in relating benefits to contributions.

OTHER RECOMMENDATIONS

I. Rettreme tat-Effects created by the retirement test are largely unknown; so
are the forces responsible for the present large number of early retirements. The
Panel recommends that Congress use OASDI Trust Funds to finance a study of the
economic impact of the retirement test. The study would apply different
retirement tests to different samples of workers. Resulting increased knowledge of
the factors affecting retirement decisions could aid Congress in making tound
changes.

This Panel supports in the interim the removal of the monthly earnings test as
part of the retirement test.

2. Umwves comerage-The Panel recommends that social security coverage be
made universal. In particular, we find no reason for the exclusion of federal
government employees. The present system produces many windfall benefits to
those who are covered by other systems, but who nevertheless qualify for social
security benefits by reason of limited periods of covered employment.

FLTIR TAX RATO

It is important to distinguish between the tax implications of this Panel's
recommendation and the tax implication of other proposals currently presented to
Congress. It is also essential that comparisons among proposals all be based upon
the same or similar economic and demographic assumptions. A third essential is
that each proposal be tested to determine its sensitivity to variations in assumed
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future conditions. The major causes c f such sensitivity are the rate of price increase
and the relation of the rate of price increase to the concurrent rate of wage increase.

There follow three tables. The first table illustrates future tax rates on the
assumption that wage growth will be 51 percent per year and prices will increase 4
percent per year. both compounded annually. These are the intermediate
assumptions employed in illustrating other proposals made to Congress. including
the "Social Security Benefit Indexing Act" proposed by President Ford onJune 17,
1976. The President's proposal, however, provides no remedy from the long-
range financial deficits of the program. It leaves a significant actuarial deficit in the
financing of the OASDI svstem.

The second table shows the stability of the tax rates needed to finance promised
benefits under this Panel's recommendation-a stability not enjoyed by other
major recommendations that Congress is considering.

The third table illustrates the steadily increasing purchasing power of benefits
promised to different generations of retired people under this Panel's recommen-
dation.

JA•AL1 I ISiMATID EXPENLNIURES UNDEI 11 SIWT Of INIERMtDIATt ASSUMPTIONS ADOPTEO BY 151
1976 BOARD Of TRUSTIES FOR THE OAS•SI PROGRAM'
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TA&1 2 TAX RAUE NEEDED TO SUPPORT THIS PANELS NEIIT BICOMMENDATIONS UNOE SIVERAIL
WAGE & PRICE INCREASE ASSUMPTIONS

of e•es ef If eacsm of

prne growieb 9Ue• a
s 2 percent I pwcew

Calndr w 5-3 7-5 S -4 6-S

1980 106 106 107 107
1990 104 103 114 113
200 9.6 96 114 113
2010 95 95 120 119
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240 110 It0 153 IS2
2050 104 104 !48 147

Avwoge pay -ov go lOS 10 131 131

Neft - Awawwpo.01W Obo #. up oad Pr" *9eoeM too" "d dwr.n fig"" 6•. al, re 40 -e r.
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TAWLE 3 PURCHASINGe POWER I . VALUE IN 1976 DOLLARS) OF ENIFITS PROANSED TO WORKERS WHO
W1ill AT AGE 65 AT DIFFERENT TIMES THIS PANIES N•lNFIT RECOMMENDATIONS 611E CHAPTER 3 FOR

PARTICULARS)

Coalcia Ypew of Rhwemew
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Works eorng 9a~bie malumums .n Oll woo 352 399 438 489 563

A COMPARISON OF THE PANEL'S RECOMMENDED PRICE-INDEXING METHOD AND WAGE-

INDEXING METHOD PROPOSED BY PRESIDENT FORD IN JLNE 1976.

There is widespread agreement that the present overindexing of benefits must
be corrected. Two major alternatives have been proposed: the price-indexing
method recommended by the Panel and the wage-indexing method proposed by
President Ford. These grant identical treatment to those already receiving
benefits, both guarantee that benefits will keep pace with increases in the
Consumer Price Index.

However these two approaches differ in the computation of initial benefits for
workers who retire in the future. The Panel's price-indexing method wouldd protect
future retirees against inflation through automatic adjustments in the benefit
formula used to compute initial retirement benefits. In other words, the benefits
for workers retiring in the future years would be automatically increased to keep
pace with inflation. In addition, their initial benefits would tend to increase even
further when real wages increase. However, the initial benefits, measured as a
percent of immediate pre-retirement earnings would decline in the absence of
legislated increases.

On the other hand. the wage-indexing method proposed by President Ford
would provide an initial retirement benefit that replaces approximately the same
ratio of each worker's pre-retirement wages as applies for a worker who retires in
1976.

The two different approaches of correcting the overindexing produce very
different outcomes in:

1. Flexibuhty and congressional control-These two methods produce different
promises of benefits to workers retiring in the future. The price-indexing method
guarantees a moderate benefit that compares favorably with that for a worker %ho
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has previously retired and preserves a greater degree of control and flexibility for
Congress to increase the benefit in the future. The price-indexing method would
guarantee a benefit amount that is protected against inflation. Moreover. the
benefits for future retirees would tend to increase even without future congres-
sional action because of the rise in workers' product ity. Congress can further
raise the benefits in light of the needs of retired people and the economic, social.
and demographic condition, prevailing at that time.

"ihe wage-indexing method, on the other hand. would make benefit levels fully
automatic. These automatic adjustment pro isiuns establish benefits at a higher
level and thus leave less financial flexibility for congressional control. Belief in the
achievabilitv of these promised higher lvels of benefits without large tax increases
requires a strong faith in the reliability of forecasts about future economic and
demographic conditions.

2. B•,efili pronu,,d and ei tidenr 01 thr c0jit-Under the pa -as-%ou-go method of
finaM iIng so• ial se urity. taxes paid by each generation of w orkei s are immediately
paid out to people already retired. The retirement benefits of current workers will
when the time comes, be financed by the payroll tax contributions collected from
the next generation of workers. Therefore whether the expectations of current
workers can be realized depends upon whether the next generation of workers is
willing to pay the required taxes. If the promised benefits are unreasonably high,
the program will encounter financial difficulties.

The two alternatives proposed to correct ovenndexang promise different
benefits. Correspondingly. their respective costs are very different. The wage.
indexing method proposed I)% President Ford may require a future generation of
workers to pay a pav roll tax that is 70 percent higher than the present level. This
Panel gravely doubts the fairness and wisdom of now promising benefits at such a
level that we must commit our sons and daughters to a higher tax rate than we
ourselves are willing to pay.

Social security is a long-term program. Its stability and financial soundness
depend on the Congress taking a long-term %iew. Long-range projections are
inherently quite complicated and based on assumptions. Some important elements
that determine the costs are more predictable than others, some of the factors are
close to being unpredictable. Nevertheless, the projections provide valuable
indications and ranges of future costs and financing requirements.

In the next table are shown cost comparisons using the intermediate assump-
tions of the 1976 Trustees Report. The price-indexing method produces
expenditures that are relatively level as a percentage of taxable payroll. But the
wage-indexing method produces expenditures that require substantially greater
tax payments from future generations of workers.

TABI 4 .OMPWAR•ON OF OASDI LONG PANC4 COST

fin i:wc•effl

bap" #ýfq' *s i:ofrcot of ,oaobl poa oll'

4 oge-.nd4.u.n9
Price aw.en ng m.Shod afrs.

m.4hod vsng the Pres-dem Ford's

Panel s formo ior@mvl

1916 104; 108

1900 106 10O
g990 105 Its

2000 ;00 124
^010 100 13d
020 its5 16S

2030 125 189
2040 119 169
2050 -113 l&.S

IPe.,om o 160 1 POW04 p.,. q,,o U bA.8 9?
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3. 1 equall !vieatmenl ofpeuple retiring at duJjerent time--The price-indexing formula
proi.ides that retirement benefits %ill be protected against inflation. It leases
financial flexibiliv fuor Congress to gise whatever periodic general benefit
incr-asWs that appear reasonable from time to time for e'ersone: current!% retired
people and +orkers retiring in the future.

In contrast to this, the iage-indexing method pro, ides a sharp tilt in favor 't
scorkers retinng in the future. The increases in benefits for sqorkers already% reti ed
are limited to increases in the rise in the Consumer Price Index. Yet workers ssho
retire 11%e %ears later +ill receive increments due to b<th price changes and
inrt-ases in real ++ages [his diflerence in retirement benefits can be substantial.
F-or example. consider three scorkers hosee life-time earnings are in the same
rclatise position. i.e. at the median for the total economy. Assume. one man %as
bun in 1911 and retired in 1976, the second %as born fi.e sears later. 1916. and
retires in 1981: the third %as born in 1926 and retires in 1991 under the
avumptions stated in Chapter 3 of this report, the ssage-indexing method sould
produce the hilloming benefits if the• are expressed in 1976 dollars.

V -%I- y 0il Q14&t~ty Bi~if' 16 ,.0fi SPOQ,$t NIUI. T' 101 THOE( VICIAN EARNERS

+t,-•":•t +•v~t. ;+t J ,, ". e ' 7 ,+ Q'O1Qv,+l9 .. IO',Od bO l Q7I

" -.;"" -• I.. ,I'" *' +6 J.• c.' I t .... t .'tSlf' 9•7e dokl.o$ .*?.,#@ $ gb~eef, t

3 5$47 5$010 00

\|easure-d an t tonstant purchasing pok+er, the man retiring in 1981 w +ill receive 19
pe(rc~ent m,' +re in purr hasing poste r (real months retirement benefits) than the man
sh&) rtire-d in 1976 Ilhe man stho retires in 1991 stdil receive 50 percent more in
purJhaint po9ter than the first person.

[he Panel' belite is that each of the features outlined here, the price-indexing

approa(ch pross itself more suitable than the sage-indexing approach.
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Chapter 2.-lintroduction

A specific task gisen the Panel was to examine the financing and benefit
tonsequences of ahernatuse benefit formulas. Such formulas include those built
on the real %age and the relative %sage approaches. as well as those related to
earnings of a brief period such as the highest five sears in the benefit
computation period. For each of these. ealuation %as to be made of (i) the
levels of initial benefits payable to sarous categories of current and future
beneficiaries, (2) the changing patterns of these benefits ouer many years, (3)
(ost impacts, and (4) the funding patterns and required financing. Because of
time limitations. the Panel concentrated its study on the structure of retirement
b.nefits. Our analsis (oscred the financing of surniior and disability benefits.
but (id not exainime their benefit structures. We understand that other outside
Mouisultants hase been engaged to imisestigate the disability program, and we
retoginiie the need to consider appropriate changes in surisor benefit struc-

TIIE N %Tt RE 1*F THE MIAJOR V-61 L:S

I B,,lit pfrmuia - I he present social secunts benefit formula, legislated in
1972. adjusts benefits autoniaticalli to reflect chah~ges in the Consumer Price
Index In addition. the autotmiatic provisions cause the taxable earnings base to
rise as aerage ,ages under covered emploment increase. Both of these
indexiiig provisions %ere introduced to provide a more orderly and timely
:xicans of adjuting benefit leels in response to inflation. But while automatic
nethanisms tor this purpoe are (ommendable, it is essential that they operate
ratinolls and predictabli

()ne. but not the onl,. meaure of a formula's rationality is the so-called
"replatcement ratio-. Ihis is siunpl. the ratio of benefits awarded at retirement
to workers' taxed earnings before retirement. The general levels of these
ratios-huh the, %arn for workers Ahose earnings histories differ or who retire
at different times, and how the% sari, under different economic conditions-are
among the important indicators of how well the program is achieving its
intended purpose.

-%s reported bh both the Panel on Social Security Financng and the 1974
Adsisorn Council on Soial Security. the present benefit formula is hypersensi-
tie to changes in the price lesel. The current automatic provisions act to
increase replacement ratios %hen certain relationships between wage and price
int reases oc ur. and to decrease them under other relationships. Large charges
in replatemert ratio can arise from quite conceivable differences in these
relationships. Of course. large changes in the replacement ratio imply large
changes in the taxes needed to finance the program.

I he operations of the present formula lead easily to situations in which
replacement ratios for mans workers approach and even exceed 100 percent. In
mans, of such cases the result is a standard of living that is higher after than just
before retirement. The frequency of this anomaly is further increased by the
existence of the spouse's benefit.

2. Snow finanrid defiuts over the short-range and long-rarpe of the program--The
current excess of outgo over income, threatening exhaustion of the OASDI
Trust Funds, is largely due to adverse economic conditions of recent years. i.e.,
the high rates of inflation and of unemployment. The automatic provisions
operate to increase benefits according to the Consumer Price Index. On the
other hand. revenue for the program is directly related to the total employment
rate and to wage levels in the economy. Latest' estimates warn that. if no
correctie action is taken to prevent it, the Trust Fund will be exhausted by the
early 1980's.
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The expected long-range financing dafiicultv of the OASDI program is
attnbutable to both (a) an anticipated increasing ratio of the OAS[)I beneficia-
nes to working contributors, and Ib) the nature of the benefit formula. It
appears that each of these factors may account for about half the pioblein's
magnitude.

3. Changes in other income maintenawe progpanu -Tihe original intent of the social
security cash benefit program %as that widespread economic dependenus be
prevented. rather than alleviated once it had occurred. Congress has repeatedly
reafTrmed this primniple. Prevention %as to be based on a three-tiered ncomne
maintenance system for those reaching retirement age.

the first tier. establisl,-d in 1935 and changed extensisel, in 1972. has been a
%%,stein of federally matching grants for state old-age assistance programs.
Patients are based on need and are subject to a means-test. the assistance
program aims to pros ide subsistence income to ret ipients. The setond tier is the
OASDI program %lith relates benefits to a worker's earnings and. partially . to
the amount lie or she contributed to the sstem. Benefit pa,,eunts. based on
earned "rights" rather than on need. are envisaged as providing a "floor of
protection" that would %uppis intonie adequate for needs for people aboue the
subsistente lesel. [he third tier is the income treated through personal s.a.ings
and non-OASI)I per.sions.

A problem %Ah the assistane Jfiat-ticr) program has been that eligibAlt
requirements and pasnments hase been far front uniform among States. In %omle
cases, the assistance pasmnents hase been far helow those requited for ininmum
subsistence. Making tip thie shortage betamne more and inore a d&ja, to responsi-
bili % of the set ond-tier sot Wal insurance progra.n. As a cotsequentie the ()ASI)!
program established a nuninium benefit %hith has been raised substantialls to a
current lesel at $101.40 per month.

In 1972. Congress chat ted legislation that enables the first tier to pro ide
uniform and adequate subsistence income. the nels treated Sutpplemental
Set urit% Inconie Program (SSI) pros ides a flat means-tested benefit established
bs the Federal Gomernient. States whose old-age assistance benefits are greater
than those under the new sc henie are obligated to maintain benefit% at their ow n
higher lesel. Other States tan supplement the basic amount %oluntanri. I he
current (Februarv. 1976) SSi i.nounts of $157.70 for a single person and
$236.60 for a couple approximate what are needed to meet Federal pouerts,
standards; in the numerous cases of State supplementation the, bring pa•nments
close to or esen abose recognized po%erts standards. Ihe resultng return in
responsibilits for basic subsistence fronm the second to the first tier permits
drastic reduction. e%en ehunination. of the role that the social insurance system
has played in this area.

Of comparable impact upon the third (non-goernmental) tier has been the
recent passage of ERISA legislation. This law has set minimum testing. portabil-
itv'. and fiduciaq standards for private pension plans, and tan be counted upon
to raise the assurance of financial protection supplied bs corporate pension
plans. But perhaps the most immediate result of the ERISA legislation has been
widespread use of its protsison allo%ing indi%idual retirement accounts (IRA)
for those who are not protected bs an emplo~er-financed pension plan. Emplos-
ees may set aside a portion of their earnings in an IRA account, the incentive
being that such contributions and the investment earnings thereon are not
subject to current Federal income tax.

Developments in these other programs are themselves cause fbr substantial
revisions in the OASDI structure.

4. Changes in thel ,eak iabor-partlipoazon rate.-Fort% sears ago. most nonfarm
families depended for income upon the earnings of onlt one member. !n out a
few cases were both spouses employed continuously. lilis social condition gase
rise to a benefit structure that took into account, through a spouse's benefit, the
greater financial needs of a family %ith twc adults. Because two-worker families
were few. equit% between one-worker and two-worker families (i.e.. the relation

To-.$" 0 - 76 - 2
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between the indisidual's total contributions and the total expe-Led benefits) %as
not of great concern.

But the situation has changed. Many more married %omenr remain eniploed
throughout a major portion of their working lifetimes. Conseijuenflh. inequities
in the benefit structure are increasingly. conmion. For example, if both husband
and wife are ernplo~ed. and one spouse has average annual earnings of. %aV.
S 12.000 i hile the other one has aerage earnuigs of $3.600. arid both Inust pay
social set urIt, taxes on their earnings. their total retirement be.nelits .%.sl 'oe I5O
pertcnt of the beInefit calculated on onis the first spouse's average Carnilgs of
$12.000. Yet ii onlh one spouse is workingg and earning the $12.000 average
ainount. that faniuhs receases the samne retirement benefit. The first fantl,'s
tontributioiis to the social stcurit, sstem are 30 percent greater than the
Wcoiid fania •s. but the retircnent' benefits are identical. A omnpaiahle
inequity, between single workers and workers with families is observable.

PRINLIPLES GO% LRNtIG THE MKti UL. SMA RITT PRIHR %M

()er the sear'%. (o(sig[es has adhered to three funldi(rental printiples to
guide its soialAI %sCetuts deMisios. Ilhese pmintiples--l idididual equity,
balainted with SO, 4al adequate. 2) tontrollabilht and long-run stabilht. ind (3)
e omolllic ehitc iet--(ontinile ito he peiceis d I., mtessan-% to and consistent
with the o'erridiig goal off the stein: to pro %ide etonomnic n et1llt to
Anllerian oimket s and their faiiiilies in the esent of lot intcine due to
telitirment. disabilitl, or death. I his goal %a% swited in the original report Of tihe
President's (olnilitltee o.n ononuit Set uiits, and has been widehl act-epted
eer site b% Congress and the general public.

Illhee three pmincliple% help t) explain the nature of the legislative pohit
dectiions throiigh the sears Betause tiles are the criteria b% with ins new
legislation %ill be judged. thle% provide a frame oif reference for ealuution and
ollnpai ison Of alternative solutioni%.

I. IndiL idual eqmnati d ukcial adwqsa -L-oqults and adequate% are bound to be
tolnipeilng objettl t's. Emnhanicement of one tends to cause diminution in the
other.

inldisidual equity can be iden tified As the degree to which in individual's
beiefit rights are reflet tcd bs the (omitributomns he or ,he has made to pub(hase
(hiose rights. A program in which iidiidual equit, is the oerrnding goal-per-
sotial insurance, for example-require, that each individual's benefit amount be
based on the actuar;al salue of that indi%idual's contributions. In a prOgram that
tonipletelý disregards individual equitv. benefits can be unrelated to contribu-
tions. Such a program might not een require contributions,. but Instead be
financed from general government revenues. [his is the case with the SS!
program.

Social adequacs is a welfare objective in which an individual's benefit amount
is determined. not b% his or her contributions. but bi, (a) appropriate transfer of
income from affluent to needy groups. and (b) a minimum standard of lising
beneath which society, decides that no inda,,adual should fall. [he Social Sec untv
Act of 1935 represented a comipiomise between equats and social adequacy
within a system that %as designed to build at least a part of the actuarial reserve
that would be necessary to fund a comparable prisatele operated program. But
amendments to the Act steadily shifted the emphasis more in the direction of
social adequacy% b•, weakening the relationship between benefits and contnbu-
tions.

Although the benefit formula emphasizes social adequacy, the benefit level.
for all workers already retired and for most who will retire during a long future
period. is higher than the lesel that could be paid from the accumulated ,alue of
lifetime contributions b% and on behalf of the worker. (The exceptions are the
benefits for unmarried workers whose earnings hase alas been close to the

1Sunmor and disabilmis bmndits are not identical. but this oflset is Irequcenih oscilook-d.
paniculaf i, %hen hen contingencis hbase not o-urrerd
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maximum taxable earnings base N.IT1B), and the benefits for tw o-horker families
both of whose earnings are near the maximum ) I his situation has developed for
tho reasons. the maturing of the sssem. and the "pa%-As-sou-go" method of
financing.

Ans pension program. public or private. takes fort% sears or More to reat h
maturits. At the lwgirning of the program. it is often decided to xtemnd full
benefit rights to Ithose who are close to retuenrient age. e€en though their
contributions will hase been %e" small. A worker reathing age 60 -n the fir[t
sear of ,u.h a prtgtain might be granted full benefits alter onl'% fise %cars'
(t ntriutiuni. title a •,,ker rcathing age 20 in the saine %car might be
required to make 45 svat% of contributions to quality for the %alrle benlitll I Ills
tiidlition. to a lar ge cxtenit. di. ttibes the OASDI pr, glain

I his dlistFC pants riseCS to it, maxmiiium under "pa%-as-sou-go" financuig. a
method in hluth oath scar's tontIrbution rate is requited to be high enough to)
fialtiC onils that scar'- turrcrt benclfts .M present. the ratio of retired pet oniis
to htPlketIs is iiiodrJte. licntc the required (ontillbutiorn .ales are irlt)tkCate But
tdis latto hill inttvrtase as deniograplic thatigCs result aln a greater pertent•ge of
the population it or al)tbe tetrcCnlent age Co'Isequettls. if the preselti sstemln
(0tit)lu11Cs Ullthaligcd. the t urient generation vhill hase made towtributions that
ate les than those Ireutled to fitllite its future beelCits

MNoreucisr. %hcnhticr there is giohth in working population and in %age rates.
the taxable hage-s will also be inctreasing Incrajsing taxable w.iges produce
greater ilnctoe to the sstrin During a period of growth. then. a horker's

~it i h|ut, .zils into .a pAt-as-s,1u-gi) ssstcm niced not be as lal ge as hill be
rcqui cd when the gtroth is noi longer ot utrring

All of thces relatiotnihips alfet i the degree Of inter-gnrt- allton equal as hell as
of (-quit% amoing ltilelberls (if catct geleritioti (•oiplee cqwit, bctwhen genera-
tlions demands that thoe diflerent getierataons ret cise itmparable betiefit
ami untS in return for comparablee tonuiibutions L Iuiimate equity w ithin a
generation exists onil if hoirkeis' benefits are duretnls proportional to the
anltlullts (of their conttoibutionis. NO social insurainte program tani athiese
ultimate cquits and sotial adequaji lhe o)bjctise tan on.'% be to do Justile it)
both.

2 (Coirui/abji'ai anid ivjig.-,rn ,',abn:to -lndas dual participation in the social

secuuits program extends mcr a long period, a hoiker tan easily hase made
tt4rltlrbuttiois for fort% scars before he or sihe is eligible for benefits Ithus.
public- ateptance and (onfidente in the program depend largcls on the
existetcnte of long-term stabilhts Fortunatels. in this rcspec-t. the social eeturits
program has so far proved su(tesstul. Ihe credit for this goes to careful
supervision and wise legislation On the part of Congress and to sound retom-
nienidations b% Ihe .ditninistiatois of the ssstrin and its mans adsiotols and
students

I ho important rnecastre,, hase assured the long-run intcgrats of the program
the regular testing of Cquwsalente of taxes and benefits up to a 75-sear period
horiron, and the inclusion of a margin of safety, in the annual (ost estimates
Mans provisions in a social se(urits ssster.i that hase little effect in the first sears
after their enactment can hate serious impacts in later sears. The 75-sear
projection gises Congress a much needed measure of the fiscal health of the
ssstem. Furthermore. cost estimates have. until recentis. contained an added
measure of conser%atism because no allowance %as being made for the effects of
the growth of faster-rising earnings oser more slohl% rising benefits. Congress
has used the resulting surplus to increase benefits. bust onl% after. n,)t before.
such a surplus has emerged.

It cannot be stressed too strongly. however, that it iu impossible for esen the
best of forecasts to gise a precise and reliable indication of hhat will happen.
Future events are largely unpredictable. particularh, in an era hhen the pace of
(hange in economic and demographic conditions has accelerated. Social condi-
tionst are changing. and these too hase serious impacts on social secunts.
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(Coni.equeiutls. anl alteration in tie social seturitt benefit structure arid financ-
ing arrangements should I'ase opportunity for future Congresses to make
periodic adjustment in the light of then current economic. demographic And
social conditions. I his belief is a cornerstone of this Panel's recominendations.

I ,,urivie effiuwnt'i, -Although social securtits main benefit to soKietS is itS
help to tile hell-being of its beneficiaries. its magnitude causes it to hase other
social and econotitit inipltactions. Important aniong these are tile effects on
individual economic iikentises-hoh tile benefit structure and financing Influ-
ncie sa lllgs brhasior. hurk incentives, and eniplosniet opportunities Retent-

I%. sa•tiigs behastior has been of particular concern. \fail b-hese that if there
here no sotial seturit% program. workers should sase a larger portion of their
current earnings to provide retiement income Under a pas-as-%o)u-go system.
tollttibutitmis tolletted b% tile pr,,gram are paid out inimeclatel, aS benefits. t e..
no siiable tund actuinulates Consequentls. the presutinf.d decline in personal
sa%,angs is not ofiset bi acc umulating national trust funds. [lie net decline
tends to produce starcits of capital. and thus !o intrtase tile presailhng interest
rate io the extent this happens. borrtters hase to pas more and capital
inset'stni'llS tscrpratltis antd indisiduals decrease

On the other hand. if the si uil set UtS program cititcurages %iduntaon and
caiher retirement. this mtas hase a pmsitte effect on saiiigs people nlia see a
reahiable goal in (otinbmied social seturnts, private pension and personal
sasitigs, iad inas sase inore to make that dream cmie tiue Al.o. thie knowledge
that bernelits are payable onll if retirctncm l Ot( urs mas lead some to sase more
so) As to be able to retire outerr

knothel question Is the itllpact o ilw ok ilii(etnntis If. as is somietinmes tile tase
fur loh -inc 'nile hot kers. the beiticit approa lthes or esen ext eeds tile anlount of a
+Oilker's tiet atuitual wage before his retiremnent or disahihts. then the inc entire
to sop %hotking And olleet the benefits becomes latge .Moieoser. work
llc enlilt, is allotted after rtetirelent h% thle provisions of' the retirement test.
I le t uttent requirement that a beneitc iarn below ige 72 %hos earnings exceed
$2.76() per sear must tetund 50 cents on eset% dollar gained in extc-ss oif that
alloiilt as cqwsui alenit to an inc oline tax surc hat ge at a W4) pert ent rate h hic h inas
%ell discoutage ecie-rls petsois froln atigneirming their retiremnenit inogiles
through full- or part-time jobs.

ior soutiger urlkers. hot+esr. hork incenteie is affected bs the %ic'+ taken
about their (otitributions to tile system Workers % ho see the contribution as a
tax are likely tot make their decisions b% measuring the attractiseness of tile
take-home pas. %hh h mas ,dersels affect hork incentise But ihose +ho picture
tile ssstein as a tomnpuhors sasangs program in which portions of current
income are being set asite for use after retirement tuas retain a hork itntcentise
On,.s mildls influentced bs tile site of the payroll tax.

N IE O%IJ4Rt U)0,stULISTI4\S

Ah. itptIrtatnt requaretnent of antu plogratn as large as soLIai secturits is that it
be understandable. Contributors and benefitlanes alike must know their rights
and obligations under tile s5 stein. In addition, the advantages of supplementing.
through private provision. the basic protection ofeled bs the system must be
visible. [he tax intentlies insolsed must be clear to see.

Another consideration that arises when the benefit formula is to be changed is
what special treatment is appropriate for people close to retirement time.
Correction of the technical flaws discussed earlier should not be at the expense of
benefit expectations on which those people hase made their plans. This calls for
a phasing-in provision that introduces the new benefit calculation oser a period
of several sears. Transitional prosisionss must be simple enough to asoid
adnannstratise confusion and well enough designed to minimize benefit costs;
sharp changes that depend upon the retirement date selected must be asoided.
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Uo provide a tomprehenisise analysis of altcrnati•se. tie Panel sur•(sed the
benefit formulas used in the so(il insurance ,ssttins of other industrialized
nations as %ell as those used in the prisate prension field In esse(ne, there are
iuse major Isp.s of benefit situt tures that apiear(d of sutfi• tilt merit to Warl AJi
a t loser examination I he% were

1 . fIlat bei,•li, ,rmt;a-the retired %ok--r rtetri(.ws An erLablished amount
rrgardless of need or tontrihbutilois

'2 .vln,, pu, Aha.,e pan-.'ath tontribuwtin paid 1)s or ,on behalf of a .,oftker is
used to purt hase a deterred annuity I his tspe (i, be-cfut is frvquc-tls 14,,ud in
uniun-negotiAted plans for hourl+-paid %otkers

3 IIWA-1 ' psan-the benefit is a per(entage of tihe worker's asetage raciniugs
in his highest tie %rars I he pert tiage would ,lepnd in tile number of sars
the ,•oker has ton(tibuted to tie plan Il hi ispe ts ,,Mnetinics u,(ed In
emploser-spunsiorcd petision plais [he fotmnula tends to produte stable re-
platenient ratios ibetnetits to pr.-retirement %igrgs trfro sar to sear

4 1" ,-injrvd ],,,mu.-Ij-he bencifit is based on a o•ng a tragi•g period of
eat h worker's Aage hstor% F,,r heitefit drtcrmniati,4n the earning ,f cat h '.ear
are adjusted proportionately to the average (..ges of all workers in the sot il
inisurante sste(mn for that stAr

5 ru o,-ndi'dtmia--he benefit is based om a log aseraging pci i,,d of rat h
worker's %age history% I hjse %age%. ho,,cher. aie restated in trinis ,f their
pint ( having power rather than of their salue in units of the national t u rent'

Fath benefit lotmula has its strengths and its wseakzwsses 'or evaniple. it t(ie
sole purtose of the sot ial set uwits program %ere to stah)ihze replat Prmnt ratios.
then the "Aigh-5" method might be the preferred rhoite But. as we hase seen.
there is a plucAhdts of, otjerttis. death of %hhth must be ei~ghed i bus. tertain
spetific criteria Welt established b, this Panel to esaluate the ltlerriatlie
po,%%i)ilitics i hce %ere

I .Adquti -. Apart fromn the %righting of the benefit lotniula in fasor of
luher-paid workers. there are tho (,nitras1tilg measure, of adequacy% One is tile
purchasing power of the benefits prumised to comparable workers retiring in
different %ears Another is tile replatement ratio. i e . the ratio of retirement
benefit to prcretirenient earnings. [he Panel found that an un(eXpettedls large
proportion of workers experience declining hags in the fer' %'.ars just beClore
retirement In Suth tases earnings in the sears close to retirementt mns nlot he
appropriate for Cakulatitig the replacement ratio. the purpose of i sardstlk
like the replacement ratio is to appioximAte the standard of litnrg to which a
person has become accustomed and hhith the retirement benefit will replace
[he Panel selected as its measure of the preretirement heing standard an
average takulated as foilohs:

last the earnings subject to sot ial set urits tax during the last ten
seats before retirement. Index eath of these b% the Consumer Pnce
Index. F.liminate the figures for the one sear oJf highest. and tho
%ears of lowest indexed earnings.' [)istde the sum of the icmaining
values bs scscn.

'2. Benefits and wits -It is a simple task to design an optimal benefit formula if
one can ignore its cost. Under the current-(ost financing arrangement. future
benefits for eath generation of workers depend entirely on the hillingness of the
next generation to pa.• the required taxes. If workers lose confidence that their
benefits will be paid. a breakdown will occur. In examining the %anous alterna-
ties. the Panel has considered benefits and costs as an integral whole.

3. Equjr -Social security is an earnings-related program. Equit. is an impor-
tant consideration. The Panel examined benefit ahternatlses in light of three

'hlie reason for lmmating the ,wo lowest but onJ% the one lughest %as that our mnspction of
earnings patterns of %ourke abK)se age 55 persuaded us that abnormal eArnings Octir muth more
(fequentih on the low than on the high side.



16

t~pes of equity. horizontal. %ertlka. and mnter-generational. "*Horizontal- equity
nicatis that sanular SItuatiuns are treated similarik; "'erticai" equitP means that
different situations3 are treated diflerentl%.

4 FjfL upon ; orktrs aiA zanizg oarnngs palmu -As noted ia Appendix A
ot this report. the Panel has noted wide %artations in wage patterns Surprisnglh.
itw% workers ei,,o) , unstant stead% nse in wages o% er their %orkaig lifetimes. It is
unsAte to assume that a benefit formula that works weil for persons with steadiv
rising wages illl be appropriate for those %hose %age patterns are irregular

5 Teindmui to influtwe "urk,er hha ter- -A benefit formula that markedly,
CiIOUJgCs People to take unusual steps to augment their benefit amounts te g.
b, ea• rang or reporting exceptionallk large incomes at certain times) as general,
lcs fair and desirable than a furmula deoid of suth features

6 1nuarua elmnwts -Ans sesurit, program. as distiant from a savings plan.
should, to the extent reasonable. provide bencits upon the otuurreite of
uulitingen~tiei (%uth as L esation or abnormal de line of scaring, that create

,eed that would not othci~ise exist

iT'sm . at one pithulx trmei-no- mter-g-nrmtamona
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Chapter 3.-Benefit Stnreture

This Panel's recommendation for a new formula for calculating retirement
benefits is built upon our belief that the objectives discussed in Chapter 2 can be
achieved more satisfactorily and more completely through our recommended
formula than through the formula in the present law or through other proposals
that are being considered. The specific objectases that are relevant to the
changes we are recommending are listed here; other objectives that are basic to
a continued successful national pension system but that do not bear upon choice
of the benefit formula are omitted.

Objectie I. Reducing sensitity of benefits to changes in economic
conditions.

Oblectise 11. At least maintaining the purthasing poker of benefits %ithin
ea(h generation and also for successive generations of retired
people.

Objectie Ill.

Objective IW.

Leasing to Congress at Mh time the final decision on the
degree to whichh benefit IC elIS and supporting taxes should be
increased.

Improsng the equitv and social adequac, of the system.

Objective V. Asoiding inadvertentlv supplhing opportunities to obtain
benefits larger than Congress intends.

Objectise VI.

Objectie VII.

Objectise VIlI.

.Making the benefit computation process more readihv
understandable.

Asoiding duplication of benefits granted by other programs.

Encouraging continued deelopment of personal savings and
pnate pensions.

This chapter contains, first. a description of the benefit formula that this Panel
recommends; scond, our recommendation for orderly transition from the pres-
ent to the new formula; third, explanation of how our proposal promotes the
objectives listed above; and, fourth, anah, sis of the pros and cons of "final-aver-
age" (and the somewhat similar "High-5". etc.) benefit formula types that have
been discussed but which the Panel believes would pro%e unsatisfactory.

DiSMciPTO.i OF inWOhlN'DW BENEmT FMXULA

For retirement at age 65 in late 1976 or early 1977:

Aterap uindz moftiWy e•mrnnp AIMI
Le" than $200 ------------------------
S200 to $6 W-0 ........................
O ver $6 0 --- -------------------------

1liUaI oMZDO~ly bu wlftOLA

80 percent of AIME.
$90 plus 35 percent of AIME.
$15-) plus 2.' percent of AIME.

Expressed in a different way, this formula is:
80 percent of the first $200 of AIME. 35 percent of the next $400, 25 percent

of the excess over $600. This formula is designed for indexing by the Consumer
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Price Index (CPI). As the CPI rises, the dollar amounts ($200 and $600, and $90
and $S150) in the formula will rise proportionately, but the percentages (80
percent, 35 percent. and 25 percent) will remain the same.

The recommended computation periods, averaging periods and numbers of
dropped-out years remain the same as under present law. Also, the formula for
reduction in retirement benefits that begin before age 65 would be unchanged
except as recommended in chapter 7.

The general procedure for setting the Maximum Taxable Earnings Base
(MTEB) continues as at present except for a single increase to the point,
estimated at $18.900 for 1977, needed to embrace the entire earnings of 90
percent of covered workers, and with provision for periodic monitoring to
assure that approximately this percentage continues to be within the future
MIEB. The following table shows the percentages, corresponding to the 90
percent level we are recommending, of worke, s whose entire earnings have been
within the taxable earnings base, in past years.

ISTMATID PIRCINTAES Of ALL COvtRLD POmIaRS WHOSE ENTIRE EARNINGS WERLE ITHIN THE MAXIMUM TAXALKE
EARNINGS BASE I

149 1945 11 I V 1l5 1 6 1S 1970 1173

Wi,-o.s of W, 354O4 4 4 4 3 A& J 65 2 17 s so0 7 1 1 100 2
Percenti p,, M4 eat re ernim#p wtI n MiIi 6 31 3 711 743 71 9 631 74 i 71?.

Percent -mo'JV . 9sJ 4 51 s 19 633 3 6 8 51 0 613 68.1
Perct*" semn Gary. . IL 1 94. 913.9 13.4 37 3 13.5 96 3

"'O-- Tab.*% Y9 &40 S~O-& Se.-Vo Stow-.,' S.PP6*-- 1973

This Panel favors a proviso. which we believe and hope will rarely if ever have
to be in'oked. that in the eent that the national %age-level grows more slowly
than the pnce-level for an extended period, benefits %ill be adjusted upwards in
proportion onll to wage growth rather than to pnce growth. This would apply
only if Congress decides at the time that such a limitation is necessary in the
national interest. Particulars of this provision are set forth in Chapter 7.

ILLLSTRATIUNS

The following illustrations are designed to assist in pictunng how benefits ill
grow if this Panel's formula comes into effect. l'he% are shown in figures and
also in Chart A that follows.

BENEFIT ILLSlTRATiONS SORRERS OiTN (8) MIOIAN. (b) MAXIMUM TAXABLE. A~kINGS

A.SSUMPTiONS ARE DESCRIBED AT [NO Of THIS CHAPTER

lost of irltN 1911 lii 12 13 1930
veow of Mloqw~to 1976 1333 1116 1"? 2004

MVOITLY RE11iREIENT BENEFIT IN 3176 DOLLARS

meowa ear~pun
Mel

Prý'10-oage4'1(mo'mu 341 3'5 go 450 5il
*880-woeaI 5f•ivmis 347 430 41" 571 614

PV40-m4~a leiilaR 293 312 327 357
aie-,oelaed '2%8 321 379 431 so

MINMum Uiable eernips

6ap- Msed Iotmue 361 440 513 516 61

SHORT REPLACEMINT RATiOS (PERCENT)?

men
Pnce..ndezed WOime 42 35 32 30 is
NWe-sRozeada mtwi 43 As 19 31 4

PIrWC-664090d OmW S2 as 4 11 35 33
Nap i eaed twmala 0so 9 47

Mous~um usew Swit."
Pr.0-,ifdozd 10m0 30 7s 24 ?3 23
Nap-loustedmei e 31 2 21 23 21
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NIN[FIT ILLUSTIATIONS-WORN•IS WITN (a) M(DIAN, (b) MAXIMUM TAXAkE. [AIININGGS-C-aae

"LONG* REPLAC[MEIINT RATIOS (PERCENT)'

U• aIm eor mi sp;
Men

lotmo
Prl,-n4ato toem".a.
Wap-,nawie:omwla

P r~co-,ndeae kloamilam
*ap-ale-aed #m~ana.

Meei ju Un able~ eae•nlPl

*agKe-oenae• loimuile.

U 33 U 29 29
U U 37 37 i

A i s 35 34
44 48 47 47 a

36 29 26 2S 2S
36 32 30 3t 31

I The ,s.amndeled onvm.1a is the a as n in ChAta 1. table I
3 'A0e•ijagert atie~ is Ire lata of the initial ttnsit Ic the ,•ieet, oveted eCamwoo s e sohio before etaee4m * Silhort" replace-

meet 161.0 def,••s those "Ieninls as the gasings in the final viea befall rlet•leomet Long s eplaeamet Fatio det. ins them as the awo-
ee oif O pce-Iceae ej ,INis in tee I ,eafs that remain out 0o the 10 Years befoale et-regent a&tes the eahiangs of the I peal of highest

e111amnan and tee 2 yea$s•f iomest e AIRp haVe b stOW ck004
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Benefit illustrations, using ultimate
economic assumptions of 6% annual

rate of increase in wages and 4% in CPI

Monthly be,,efits (PIA), in 1976 dollars
for medi.-n income male workers who reach
age 65 in each calendar year

( monthly benefit
for workers whe
reach age 65 in
each calendar year

49.9%

monthly benefit for
workers who reach age 6S
in each calendar year

21.4%

monthly benefit for workers retiring

1991

ralendar Years

1996 2001 2004

$ 700

$ 650

$600

$ 550

$340

1976 1981 1986
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COMMENTS ON THESE ILLUSTRATIONS

These illustrations are displayed in a manner designed to emphasize two
matters that this Panel believes to be of great importance.

The first point is that the effects of any particular formula should be studied in
terms of what that formula accomplishes in each of two related but distinct
measures, these being (a) the purchasing power of the benefit, and (b) the
relationship of retirement benefit to income covered for Social Security just
before retirement, i.e., the "replacement ratio".

Discussion of Social Security benefit structure has concentrated heavily upon
the second of these as the criterion of reasonableness. But we believe it is just as
important to discover whether the proposed formula succeeds in granting nearly
equal purchasing power to comparable workers who retire at different times.
That is why our table shows the results in terms of constant (1976) dollars as
well as in terms of replacement ratios.

Ha tng said this, we must also point out that the definition of "comparable
workers who retire at different times" is much more elusive than seems always to
be recognized. In our rapidly changing economic and social environment it is a
mistake to assume that the future shape of the curve of earnings for even the
median worker will be similar to that of the median worker who has already
retired. This warning applies with even greater force to earnings of women in
view of the changing role of women in the labor market and the %idening
prohibitions upon discrimination by sex.

The second point is that in studying replacement ratios as criteria of benefit
suitability, errors can be made by relig upon a single post-retirement/pre-re-
tirenient relationship. Almost no workers in this or any country enjoy a pattern
of lifetime earnings that follows the national aerage pattern particularly %hen
that national average pattern combines, as is customary. wages of people at all
ages. It is e~en true that national median wages portray a pattern that applies to
relatlvel% few people. Wage fluctuations are the rule. not the exception.

With this in mind our Panel shows two replacement ratios with the definitions
recited at the foot of the table. It is noteworthy that even for the median
earnings cases these ratios show markedly different results.

The conclusion that one reaches from these considerations is that any
proposed benefit formula must be subjected to a large number of tests imoling
different earnings patterns. different economic assumptions and different defini-
tions of pre-retirement earnings for replacement ratio calculations.

THE PANEL'S RECOMMENDATIONS FOR TRANSITION

Whenever a change to a new benefit structure is made. special attention must
be given to its effect upon people who at the time of the change are close to
retirement. This Panel favors what we call a tranvwwn rather than a different form
of arrangement that is sometimes, but rather dubiously, labelled guarantee. Our
reason for doing this is that we doubt the ability of designers to construct a form
of guarantee that. in a period of rapid price change, will be considered as solid a
guarantee by the prospective recipient as it may be by the framers thereof.

Our proposal is that no change be made for workers born in 1917 or earlier,
regardless of when they retire, and that there be a 5-)ear transition period
during which the benefit to a retiring worker (born after 1917) would be
calculated as a blend of the benefits that would emerge under the old and new
laws, regardless of which in his or her case is the larger. This blend would be
calculated thus:
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The Panel rc oininends that this tranlitioiial arrangemitent be based uoixn %car
of birth, not %ear of retirement. "hus 100 percent of the nch-Iah benefit Aould
applh to %orkers born in 1922 and later. Mhis transitional arrangement %as
select ted to aooid sizable benefit diflerences dtpending on date of retirement. If
retirement benefits sarin b date of retirement for hollkers born in the same %car.
then it %ill lead to man% requests for benefit (alhulaituns in thie Social Seturn,
Administration. and inttntes for workers to retire at difflernt dates.

HOW O)t R REAJI•IW %LDATIO. PRO(OTF.S THE LIGHT OBJWI.iL 0-) THE FIRST P4(E
(IF THIS (CH 4PTL

l •lbjertaw. I. krtla aitl %Si laa eit % ,at it aiiat'lit lo ( Ih a rK- alI t ta,,aeinat ( faielatins

It has been htcasiih and righil, cinphla,,i/id that. in the oerds of one report.'
the beinclit prosiiotis of' prect ihi Lit % l s"na result oicr thte Itng raiige in
utiiiiictndc(I. unpre(lttable. and undciitrablle ariateins in the lisel (if biicefits."
i uh Panel cndotl,sCs nidcxixlg ii ainiigS :te ards as the b)cst iolutioi to this
pticblem For this spettifi purple ic (tho not t latin that iieit'niiig bh (PI is
suptli 'cr to iicdexing h•il nlitnal as crarage hags. Either method at( oiiiplinhes
this ob)jctitue. an.d tether aippit.ith ia superior to ami% alltenatis e that %c' hair'
Studtid.

Eibjr 61tiate II. NoIaeaa.aa.ei l Ih" Pill(t haiutg I'a*,•o r 1t 1 A IaC It ( L isll1 Bi•'l*til't AIli(I

tlbje tiier III. Re It, leu t iaaeKrra*leJI t ealilleal o itA r th" s•it-im

Ihsce ob)lcttcie are different but Aie best (onsidered here is a unit because
this Panels' ret omendat(ion lfr indexing bio prices rather than hag.s relat-s to
both (if ihem and to the relationship betot-hen them.

Nobod% knosis •shat teie future has in store for the relationship between sage
levels and price les-ls. particularly, during relatielh short periods oif posible
economic dfli( ulties. I he expectation and hope are that this c ountr-, aill enjoy
continued growth in real earnings. i.e.. more rapid grosith in a%,erage % ages than
in average cost o(f hung. Moreois-r. in the future, as in the past. unpredictable
social. demographic, and economic changes %ill hase senius effects on the
social seturits s%%stem. For example. distoscr of tures for ans major dhieases
should inaterialli, alter the benefit disbursements.

The Panel behies the Congress %ould do best if it %ere to recognize that a
full% automatic steien is a less desirable goal than is a partly automatic $%Sitem
that embraces a limited objetme and leases to the future the kes decision on
how far be-ond that limited objetme the financial condition of the Countn and
of the %,.stem itself %ill permit. An important impluation is that this lcases
Congress the flexibilht to decides how the increase should be divided among
different classes of beneficianes. reflecting the social needs of the time. We
believe also that in accepting a solution geared to:

.Moderaie .1utomatir Oblealtt -Pluia-Coetyesional Lkw•wn

it is legitimate and proper to keep in mind that most S&cial Secunt, benefitianes.

lReports (o the QuAd:rrnnul Adiuer (Counol (oni Soe(xl Sicunli, (1975). p x%



no1 and for man., mans .rars into the future. will be receis ng retirement benefits
whose salue is far greater than could hase been purchased outside the s%stemn bs
the accumulated combined contributions to the -. stem made from their own
earnings and b% their employers on their behalf.

The Panel belihees that %hene%er Congress exercises its prerogative to
increase benefits, a simple change--esen as simple as a flat percentage increase
for all then present and future beneficianes-%ould be full, in keeping with the
principles upon %himh such Congressional decisions should nghtls be based.
Alternatielv. a larger percentage increase could well be granted to groups most
in need. A third possibiliv would be to use a portion of available resources to
grant extra benefit increase to all who had retired ii past sears. on the grounds
that the% are reteising relatisels lower benefits than whose retiring currcntl% and
in the future. There are numerous other possibilities.

[he issue posed bs Objettises II and III determines the choice between
indexing by prices and bv %ages. This choice is not eass. but this Paiiel is
recommending the CPI-indexed s%stem for a combination of reasons which
include the above and also the following:

1. The venr clear need for wider public understanding of how benefits are
cak ulated is an issue favoring (P-indcexing. The public can more readily see
%%hv price-indexing is fair and necessary because they are becoming more and
more accustomed to CPI adjustments.

2. An argument for sage-mndexang sometimes heard-that the national aver-
age %age is a fact not subject to doubt or dispute while the CPI is necessarily the
result of a calculation that can justifiably be criticized and that does not
necessarily reflect the impact of prices on the ising standards and buying habits
of retired people-seems to us not governing, for at least two reasons.

First. any controversy about applicability of CPI will not in any event be
removed by %age-indexing because it is generally agreed that CPI-indexing
should continue to be used for adjusting benefits after retirement. Second. even
the trend and rate of increase in the national average wage depend, with sharply
%arying results, upon whether or not age and sex are taken into account.

3. Those who believe that a revised benefit formula should pro,.ide for a
distribution of replacement ratios that remains unchanged as time passes uWi not
find this objective satisfied just by adopting wage-indexing; it would be neces-
san to freeze the averaging period to come close to accomplishing this.

Furthermore. replacement ratios for workers whose wages exceeded the
maximum taxable earnings base-sshich sometimes has included nearly one-half
of all full-time male workers-will increase in the future because of the
accelerated rise in the MTEB legislated since the late 1960's. This situation will
continue until the turn of the century.

4. The merit of seeking a benefit formula that undertakes to maintain the
present distribution of replacement ratios is a source of doubt to this Panel. To
throw light upon this question the Panel examined the replacement ratios in a
sample of 3,501 persons who applied for retirement benefits in December, 1974.
The distribution of these replacement ratios is shown in the following table. The
pre-retirement earnings are the gross unindexed covered wages of the year
1973. the last full calendar year before retirement.

NUMBtR Of PERSONtS CLASSiJIII BY REPLACEMENT RATIOS SAMPLE[ OF 3.501 ARUIRtMtNTS IN DECIMOLI 1574

RIpoicment iast (c•cent)

Pretemenat moai•y Less tsa" 129 a81
omwmp 3o 3 30 to 39.1 4010459 9 so W .9 60S0ioto 8 lli 90 tI.1

i t n S W ...... ... 641 . ... 641
$50 b 19 ... . 2 . . .. 3 iD - 5W 129
S2 1012 s .. . 15 .1 25 U s 27 3
"Mft Si1. . 41 Zi 67 174 16i IN 3 ........
SW In 86".. sm 23 192 329 3 .3 .... ......
SM ft $1-1" ... ... 343 29 AG• ...... .. ......... ............. . .....

0 to ... . ... $9 10i in 3 ... ......... ............ ........... ........

Tot ... ... 3.501 185 1.356 $ 5 2261 a 773
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Ilbis analysis shows there is a wade dispersion of replacement ratios under
current law. Ihese can hardly be the most desirable ratios in all cases. It hardly
seems hkel, that such a distribution qualifies as the optimal pattern for
geneiitions to come.

Ohbjctive IV. Iniptoing tih .quit% and %oXIA1 .Adequat- ol the S%%icm

hlere is an inherent weakness in any national pension Sstein that coinputes
benefits by averaging earnings over a period shorter than the full potential
coerage period and that also aims to provide relatively larger benefits for
low-paid workers. The weakness is that affluent people who are in the sstemn for
shorl periods will be treated just as if they were low-paid workers. It has been
obseived that in 1969 one-third of social secunt, beneficiaries who were also
retenmsng benefits under another governmental plan were receiving mnaiaimu.I
benefits. Ihis is part of the reason %h% elimination of an% set minimum benefit is
appropriate.

It is for this reason that the present law pro, ides for gradual lengthening of
the averaging period, and that this and other proposals retain this provision.
I lowever. the Panel dishess to emphasize that Objective IV can be defeated if the
benefit formula were to be of the so-called "'High-5" or "High-10" tIpe.
thereforee. we are not supporting proposals of this kind that relate benefits
heasal to the earnings in a short pre-retirement period. A more detailed anal% sis
o! Ihis subject appears at the tnd of this chapter.

Objeci•it %. Krinuing ()pim)i.uuiiis f'r Ji pIJMiliuiig lcnriit Amounts

'Ibis Panel shares with others concern about the possibility that a formula iall
be introduced that %all entourage the practice. esen though indulged in by just a
few. of exercising opportunities to report high earnings in )ears close to
retirement. such earnings ha%ing been established for the express purpose of
obtaining larger social security benefits. As in Objective IV. such manipulation
can be best thwarted b% career-averaging rather than by "High-5" and the like.

O(ieetivc Vt. h1t ITsAuM1g I'uMK t'n nd-ltm oflilou Benefit% Are t.orput-d

This Panel believes that revision of the benefit structure furnishes an opportu-
anat% that should be grasped-to simplif% the formula as much as (an be done
with due regard for equity and other considerations. Indexing of earnings
records introduces a new toniplexits that we think is unasoidable; we have kept
our recommended formula as straightforward as possible as an offset to existing
and new Complexities.

Obieuilt %It. Aoiduag i)uptKaiaon %ilh Other I'lKgraMS

Ihe asailabiht' of benefits under the Supplemental Security Income program
to need% people permits the adoption of a social security formula that does not
contain a minimum benefit. Existence of SSI would not, however, justify failure
to recognize in the formula the greater needs of low-paid workers. Our
recommended formula, with its 80 percent bracket at the lowest level of average
earnings, continues this recognition.

ObjetUVe VilI. Maintaning the Ihre-Tner (o rmi in Retirement Pro•,iaons

Any hazard that the future benefits under sock,il security might more and more
preempt the fields of individual savings and private pensions will be avoided
when Congress has adopted the proposal offered by this Panel or some similar
solution to the problem that the irrationality of the present formula poses.

ANALYSIS OF FINAL-AVERAGING (OR HIGH-5) BENEFIT FORMLLA

"'Final-averaging" is a type of benefit structure frequency used in private
pension plans.' Typically the benefit is based on a worker's annual earnings over

'.And in sowe plans coienng government *oirken.
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his or her iat (or highest) five years. For each year of service the benefit earned
is a specified percentage of the average of these earnings. Thus. the benefit is
related jointly to pre-retirement earnings and years of service.

This benefit type was examined by this Panel to ascertain its suitability for
social security. Although it has attractive features, we find this approach
contradictory to the goals of the program. We conclude that it is unsuitable for
this country's social insurance program.

One of the attractive features of a final-averaging benefit lies in its under-
standability. Its frequent use in private pensions has made many workers familiar
with it. Undoubtedly more people would understand it than could readily grasp
the meaning of an indexed formula such as is being recommended.

Another merit is its capacity to stabilize the benefit replacement ratio. If
Congressional intent were solely to approach as closely as possible the replace-
ment of a predetermined portion of pre-retirement income, the final-averaging
formula would most nearly achieve this. Also it can reduce sensitiaity of benefits
to changes in economic conditions.

The shortcomings of final-averaging, however, are many. These include:
difficulty in weighting benefits in favor of low-income groups; weakening the
equity of the s)stem. giing powerful incentives for people to earn or report
exceptionally high income in the critical years involved; and, providing inad-
equate benefits to man] because of changes in the %alue of the dollar interacting
with %anable %age histories.

A distinctive and necessary feature of a social insurance program is that of
granting to low-inome workerss relatively large benefits in relation to their
pre-retirement wages. 1his cannot readily be done through a final-averaging
formula. For instance, it is impractical to vary. by income level, the credits
earned from each year of covered emplo ment. One possible solution would be
to combine a final-averaging benefit with a uniform flat benefit; however, this
would give some retired too little and others too much, and complicate fitting of
SSI with OASDI.

Equity is difficult to achieve because the benefit depends only on the years of
coverage and the pre-retirement earnings. The relation between the benefit and
the lifetime contribution total is diminished.

Experience under municipal plans that use final-aseraging has shown its
vulnerability to what amounts to manipulation. Employees seek and find ways to
raise their %ages. e.g.. by overtime work, as retirement draws close. Employers
are tempted to give their older employees abnormally high wages because of
their important effect on retirement benefits. Also, workers not covered under
social security, such as Federal and state government employees, can accumulate
large benefit credits through part-tune covered employment.

It is sometimes held that a final-averaging formula neatly fits the benefit to the
family's pre-retirement iising standard. The weakness in this argument is found
in the extraordinary sarability of earnings patterns, particularly among low-in-
come workers. As described in Chapter 6, the Panel has found that in many cases
earnings shortly before retirement have declined so sharply that they are not at
all representative of career earnings.

The following table shows that in more than 30 percent of cases, male workers
have at least one of their highest five years of covered wages occurring more
than ten years before retirement.

PERIOD BEFOhE R1IR[MtNT NIECESSARY TO INCLUDE ALL THl HIGHEST s YR Of CAREER EARNINGS,--• WORKERS ONLY
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Consequently. if the average of the highest five years of earnings were used to
compute benefits, earnings many %,ears before retirement would have to be
taken into account in many cases. But money wages earned in such distant years
cannot, because of inflation, properly represent the Iining standards at retire-
ment time. This problem can be solved by indexing but doing so would defeat
the simplicity argument favoring the High-5 system.

Supplement to Chapter 3

WAG".ROWTII, PRICE-GROSTH AND TAXABLE EARNINGS tSW UN BENEFIT
ILLL STRATIONS

For the illustrations in this chapter-which are intended to be just the
beginning of a series of many illustrations using various earnings patterns and
economic assunmptions-median total incomes of year-round full-time %orkers
in decennial age groups were taken from Census Bureau Population Reports for
e~ery fifth ýear starting with 1955. (Being medians, these were assumed to
represent, with sufficient accuracy. wages only.) Data from SSA records were
used to help generate figures for individual ages. The age-by-age relationships
of past years, in conjunction with an assumption that the annual %age-gro~th
for 1981/1980 and later %ears %ould be 6 percent, were used to produce
plausible future %alues. Figures for sample %ears are given in the following table.

MEDIAN EARNINGS ASSUMED FOR BENIT ILLUSTRATIONS
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Chapter 4.-Financing

That the OASDI system faces %enous financial problems is agreed by the
Trustees of the system in their 1974 and 1975 Annual Reports, by the Panel on
Social Security Financing, and by the Advisory Council on Social Security. T..ere
is also consensus that the forces responsible for the excess of expenditure over
payroll tax revenue are associated with recession, inflation, and demography.

Maintenance of a social insurance system depends upon the continued
willingness of the citizens to support it. The Congress must select among
alternative possibilities for achieving the double goal of fulfilling reasonable
benefit expectations and tailoring the program to the tax level acceptable to the
current taxpayers.

The financial balance of the system may be altered by taking steps affecting its
income or its outgo or both. In this chapter we list several possible actions
considered by the Panel that might be candidates for remedial Congressional
action.

POSSIBLE ACTIONS AFFECTING INCOME

I. Use general reTvenues.-General revenues are already used to finance the
Supplemental Security Income (SSI) Program and other income maintenance
programs as well as the Medicaid program. These are examples of many
programs supported from the general revenues and designed, at least in part, to
improve the well-being of elderly Americans.

2. Raise pa)roll lax rain.-The combined payroll tax rate for OASDI has
advanced from 2 percent in 1937-49 to the current level of 9.9 percent. Further
increase in the payroll tax rate is the most obvious way to strengthen the
financing of the system.

3. Raise the wage base.-The maximum taxable amount of annual earnings subject
to payroll tax has increased from $3.000 in 1937-50 to $15,300 in 1976, the
largest increases in this maximum having been made very recently. Nevertheless,
the percentage of workers whose entire earnings are within the taxable maxi-
mum is lower now than in the early days of the system.

Historical percentages, taken from table 40. Soawl &Scunrsl Bulletin, Annual
Statistica Suppienment, 1973. have been as follows: 1937, 96.9; 1940. 96.6; 1950.
71.1: 1960, 71.9; 1970. 74.1; 1973, 79.7. Additional revenue could be produced
by increasing the taxable maximum. This would quickly improve the current
financial position. However. since benefits are a function of average wages
subject to the payroll tax, any increase in the taxable maximum ultimately
creates additional benefits. Nevertheless. because of the nature of the existing
benefit system, increasing the taxable maximum has the long-range result of
moderately strengthening the financing of the system.

4. Modh the ia-free status of beneflts--Many students of taxation believe that the
simplicity and equity of the Federal Income Tax may be improved by minimizing
the types of income excluded from the tax base. Those holding this view would
conclude that exemption of OASDI benefit payments serves to narrow the tax
base and contributes to the problems of creating a simFie and equitable Federal
Income Tax. In addition, this can modify the extent to which the weighting in
the benefit formula helps the genuinely needy rather than those reaping
windfalls.

One line of reasoning supporting this exception has been that the beneficiary
has made contributions to the system with inc - -already taxed. A second
justification, especially relevant before the ad~t. -e double personal deductions
for the elderly and Medicare, was the presumed, -1., ,al need for income by the
elderly. Currently, with several income and ser-ie programs designed to help

4"1Y 0- T6-
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the elderly. it may reasonably It asked whether subjecting all or part of the
OASDI benefits to Federal Income Tax would promote equty. Directing the
extra revenue so generated into the OASDI Trust Fund would strengthen the
financing of the s),stem. The Tax Expenditure Estimates by Function, part of the
Budget of the United States. estimates that in fiscal year 1977 approximately
$4.4 billion of income taxes would be generated if two-thirds of OASDI benefits
were subject to taxation.

5. .4djut tax ralte of ni -Since 1973 the tax rate on the self-employed
has been frozen at 7 percent. Previously it had been set at 75 percent of the
combined employer-employee tax rate. If the earlier relationship prevailed, the
OASDI tax rate for self-employed would be 7.4 percent. Restonng the historic
relationship between the tax rate for employees and for the self-employed would
strengthen the financial status of the system.

POSSIBLE ACTIONS AFFLICTING O."GO

I. Aloda the bawv" benefit Jormua.--Correcting the technical flaw in the 1972
amendments would remove the financial impact of over-indexi1,g. Chapter 3
contains the Panel's recommendations on this issue. Their enactment vould go far
toward restoring finanial balance to Social Security without adverseav affecting
benefits to those already retired.

2. Raue the retiremt age.-The Report of the Advisory Council (Chaptcr 7, Sec.
6.3) noted the favorable financial impact of increasing the retirement age to 68
by the year 2023. The unanswered questions are whether the individual and
institutional changes needed to employ elderly persons productively would be
made, and whether undue hardship for many pIople would be a cot.sequence.

3. Strengthen the retirement leit.--The retirement test reduces benefits to those who
are only partially retired. Decreasing the limit on earnings before benefits are
reduced, or increasing the benefit penalty for covered earnings in excess of the
limit. increases the savings to the system. However, the impact of the retirement
test on indit dual decisions to retire and on employment practices for the elderly
is far from being understood. For example, it is to be expected that elimination
or weakening of the retirement test would encourage more of the elderly to seek
employment with a resulting increase in payroll tax income. As a consequence.
the net effect of any modification of the retirement test is not obvious. However,
removing or weakening the retirement test would have an almost completely
predictable impact on the income tax. Removal of a deterrent to earning income
can be expected to generate additional Federal income tax.

4. Remote the opportunities Jor wir4jall benefits.--The OASDI system has always
involved a compromise between equitable benefits (those directly related to
taxes paid) and adequacy (benefits designed to assure reasonable living stand-
ards for all). Any weight given to adequacy must cause some participants to
receive benefits not closely related to their payroll tax payments. However, since
the system is wage-related, it cannot be the mechanism for solving all income
maintenance problems. Nevertheless, the financial status of the system may be
improved by identifming and reducing benefits not needed for social adequacy
and bearing no reasonable relationship to past payroll tax payments. and by a
move to universal coverage.

5. ModJ spouse and dependent benefits.-Although many complications may alter a
benefit paid a particular family, the total benefit to a spouse is frequently
one-half the worker's benefit unless the spouse is entitled to a larger worker's
benefit. In such cases the replacement ratio for a worker with a spouse is 50
percent higher than for a similar worker without a spouse. The financial status of
the OASDI system could be strengthened by a reduction of the spouse benefit.

RECOMM.NDATIONS

This Panel's major financing recommendations are as follows:
I. The OASDI system should continue to he financed by a payroll tax.-Reliance on the

payroll tax helps to make the public aware of the cost of the system. This
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awareness encourages thoughtful response to suggestions for re• ision. Also. the
OASDI system provides benefits that are a function of %age histories. Conse-
quently, It seems appropriate that wages be the financing base for the sstem. It
is settled in law (Nestor vs. Flemming) that the right to benefits is not based
fundamentally on a history of payroll tax payments. "he Congress has the right
to change the benefit structure and the financing at any time. However. because
many people base their financial plans in part on OASDI. stability is an
important requirement of this program. Reliance on the payroll tax contributes
to stability of the system, and we recommend its continuation.

If the benefit side is ignored. the payroll tax can be labelled as regressive in
that at bears proportionately more heavily on low-income families than on
high-income families. However. the real issue in family finance is the total federal
tax burden came(4 by low-income families. The problem of taxes paid by low-
income families can best be faced comprehensively rather than be considered in
isolation in re%ising the payroll tax supporting Social Security.

For computation of the Federal Income Tax on 1975 income. the Congress
has approved an Earned Income Credit. The effect of this credit is to reduce the
burden of Federal Income Tax. and even to provide direct cash pa) ments to a
group of low-income taxpayers. The taxpayers currenili covered are those with
both earned and adjusted gross income below $8.000 who have dependent
children. "Ihe relevance of this to the OASDI sstem is that the burden of total
Federal taxes on some low-income families has been reduced directly. Modifica-
tion of the Earned Income Credit provides means for directly affecting she
Federal tax burden of low-paid workers. TIbis method seems both more compre-
hensive and administratively simpler than an alteration directed to the same goal
in the payroll tax structure supporting OASDI.

Several income and service programs that operate at least in part for the
low-income elderly (SSI and Medicaid) are already financed from general
government revenues. TIhis Panel (see Chapter 3) is recommending elimination
of a minimum benefit from the %age-related OASDI system. This recominenda-
tion will probably require in due course increased benefits paid through the
needs-related SSi program, which seems a natural division of both the responsi-
bility for benefits and the associated financing.

When one extends this review beyond programs that provide income and
direct services to the elderly, one observes a host of social serm ice programs and
indirect subsidy programs (or institutions serving the elderly that are funded
from the general'revenues. The Panel approves the use of general revenues in
such programs but not for bolstering the stage-related long-term social security
cash benefit system.

The principal device for increasing the income of the OASDI system should
be to increase the revenue from the payroll tax. Once the decision not to rely on
general revenue financing for a significant portion of the benefit cost for the
wage-related OASDI system has been made, one is forced to turn to increased
tax rates as part of the means for obtaining the income needed to provide
benefits.

2. In accordance uit/i ti1 view. tAi Panel recommends that an increase in ti payroll tax
of 0.3 percent (0.15 percent each for emploers and employes) and an increase n te
maximum taxab earnings be enacad--These actions affecting income will take care
of the short-run financial problem faced by the system and will produce a
balanced income and outgo provided (a) the nation's productivity, i.e., the margin
of wage increase over CP! increase, can be maintained at two percentage points,
(b) the fertility rate retnris to a population replacement level before the end of
this century, and (c) other less potent elements of the assumptions used in the
1975 Trustees Report prove to be realized. In Chapter I the Panel has
emphasized the sensitivity of costs to the trends of economic and demographic
influences.

17he Panel mmnds readen tha we have nat expo•red wiho may be needed o take care of
ted addtmoal costs of the disabilty benefits of OASDI.
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As mentioned in Chapter 3. this Panel's emphAsis is upon legislating a benefit
structure that can be financed by a relatively level prospective tax rate. not a
significantly increasing tax rate. Congress cAn decide to increase benefits and
taxes at an, time (including now).

The Panel believes that an annual maximum on earnings for the double
purpose of payroll taxes and defining benefits should be retained. The Advisory
Council (Chapter 7. Sec. 6.2) considered increasing the maximum covered %age
to $24,000 in 1976 as a means for strengthening the financing of the system.
This action %as not recommended because it reduced the long-term deficit by a
relatively small amount and becuase a higher maximum might interfere with
privy ate saW ingS and pension programs that are planned to coordinate w ith social
security.

"Ihis Panel considered the possibility of removing the maximum on the
C-ai lnigS that are subject to the eniployer's tax. I[bus proposal would strengthen
the financing of the system by increasing income without a resulting increase in
benefits. We do not recommend this for the following reasons:

(a) Abandoning the limit on Carnings subject to employer's share of the
payroll tax would give undue advantage to self-emplo)ed even if the Panel's
recommendation for their tax were to be adopted. (b) Differing limits on wages
subject to employer. employee, and self-employed taxes might be self-defeating
b- gev ating altered relationships among workers and employers. (c) Remov-
ing the maximum oin earnings subject to the employer's tax will not solve even
the short-term financing problem.

[he Advisory Coundil (Chapter 7. Set. 6.2) points out the arbitrary nature of
the current maxinmum ($14.100 in 1975. $15.300 in 1976).

3. The Panel metumnuendi thaI the table maximum be imnaeajwd to the point at which
apprumlmately 90 percent o1 uwrkm have there entire wages cotred.-This would mean
that in 1977 'hle taxable maximum would be $18,900.

The maximum will continue to moe with average wages as under current law.
However, there is no assurance that the percentage of workers whose wages are
totally taxed will remain constant. Because of technical statistical problems in
estimating these percentages. it is not recommended that the taxable maximum
be indexed by statute to this measure. Consequently. Congress should continue
to monitor these percentages, which are regularly reported by the Social
Security Administration. [he objective would be to assure that a shift in wage
distributions or some unexpected consequence of the automatic adjustment in
the MTEB has not significantly altered the extent of coverage of the system.

4. Thu Panel ewommund, that the rif-employed tax rate be restored to and maintained at
75 percent of the combined rate for emplowrs and empoiees.-Chapter 7 analyzes in
detail the reasons for this recommendation.

Chapter 3 of this report discusses one of the fundamental recommendations
by this Panel. that price-indexed wage histories be used in the benefit formula.
In this chapter, devoted to financing, one aspect of this reasoning needs to be
emphasized. ibis is that although a benefit formula based on price-indexed
wage histories tends to produce declining replacement ratios if real wages grow.
the decline is far from being uniform. There will also be a decrease in the
dispersion of these ratios. But real wage growth creates margins that Congress
can use to the extent considered needed from time to time to alter the
distribution of replacement ratios.

In the absence of real wage growth, replacement ratios will tend to increase.
with resulting financial strains on OASDI. But in such a situation many even
more serious institutional readjustments will be needed, and the Panel's recom-
mended benefit structure can be suitably altered.

Another subject affecting financing is the selected retirement age. Until we
cars more clearly understand the consequences of retirement chokes, the normal
retirement age should, in the Panel's opinion, remain at age 65. The Advisory
Council (XVII. Recommendation 3) suggested that serious consideration be
given to raising the retirement age early in the next century as a method of
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managing the long-term financial problem. In Chapter 7, Sec. 6.3 of the
Adcason Councl Report t 'is indicated that significant reductions in the tax rate
required in the years 2025-2050 could be achieved by raising the retirement age
to 68 by the vea;- 2023.

It is important to rc grnze the arbitrariness of age 65 as the normal
retirement age. and also to recognize that early retirement from the work force
is often not what elderly Americans desire. Several questions must be laced
before recommending raising the normal retirement age. First, studies have
shown that elections to retire early are momated often by poor health and
aadability of fund (As well. doubtless, as bý difficulty in obtaining and keeping
jobs) rather thai by desire for leisure.

Whatever the reason, in 1974, 48 percent of insured workers aged 62-64 were
receiving benefits, the highest level yet reached. In 1973. 61 percent of total
retirement benefit awards went to workers aged 62-64. This compares with 54
percent in 1963.3

In summary, although die reasons for retirement before ilge 65 are not clearly
known, a great many workers do retire before age 65. To ,aeet the long-term
financial problem by increasing the ietirement age to 68 may only shift the
burden of the demographic (hange to workers aged 62 to 67 through the
medium of reduced benefits. In the absence of knowledge of what Mrotiates
workers to retire when they have the option to do so. and of the social needs and
opportunities that permit employing those aged 62 to 67 in the work force, we
are not recon tding increasing the retirement age.

The social experiment outlined in Chapter 7 is proposed to help answer these
questions. It is entirely possible that with acceptable changes in employment
practices our economy can employ many more of the elderly. It may be that
financial incentives to work beyond age 65 will succeed to an extent that the
financial balance of the OASDI system may be improved without reducing
benefits to those who do retire. If so, these changes should be introduced to
encourage the elderly to participate fully in American life. as well as to reduce
the financial burden of OASDI.

A retirement test should in our view be retained, its ultimate form to be
determined from the results of the recommended social experiment. As long as
replacing income lost as a result of retirement, death, or disability is a defined
goal of the system. some method for specifically identifying income loss must
exist. A major liberalization or elimination of the test is inconsistent with the
historical, and in our %,iew appropriate, goals of the s,,stem. Elimination of the
retirement test would, by current standards, produce "windfall" benefits anid
add to the system's fiscal difficulties. This Panel endorses the Advisory Coun(Il's
recommendation that except for the first year of entitlement, the retirement test
be based on annual rather than monthly earnings.

FUNDING PATTERNS ARISING FROM THIS PANLUS RECOMMENDATIONS.

The OASDI system is now financed on a current cost basis. Because of the
maturation of the system, the tax rate needed to support the OASDI sy stem has
increased at irregular intervals over the history of the system. If the population
of the United States were stationary (births equal to deaths and the age
c'istrnbution stable), one would expect that after forty years required tax rates
would stabilize. However, the age distribution of the United States population is
far from stable despite the fact that the current fertility rate has fallen below
replacement level. Instead, the growth of population in the working ages has
made the tax burden of current-cost financing relatively light during most of the
history of OASDI. Starting about the year 2010 the demographic situation will
enter a dramatically different phase. the elderly population growing much more
rapidly than the working population. This will place a strain on current-cost
financing.

9'1 ablks 52 and 55. Sand &runtv Bulktau, .1lnsuu Statawvul Sayipensat 1973
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Some of the financing options applicable to the present benefit structure have
already been discussed. (1) Benefits could be reduced by raising normal
retirement age to age 68 or higher. (2) Tax rates could follow direct current
cost reaching perhaps even 25 percent of taxable payroll in 2040. (3) General
revenue financing could be resorted to under the theory that the demographic
burden ma% be temporary and will be associated with reduced demand for
government ser' ices to the young; but supporters of that method should realize
that the number of elderly people is reasonably predictable while the number of
%oung is not. and government services for the young are largely a responsibility
of state and local rather than Federal authonties. (4) A limited program of
advance funding could be started well before fiscal problems are upon us.

Under the benefit structure that this Panel is recGmmending. a level payroll
tax rate shows prospect of generating some advance funding. On the other
hand, if the Congress elects to use some of the expected margins to increase
benefits, then a series of small increases in the payroll tax might be appropriate
'ith a '.ew to reducing the extremely high tax rates that would be required in
the second quarter of the next century.

For such a program of partial funding to succeed in reducing the burden of an
unusually high portion of elderly citizens, several conditions would have to be
met. First. the temptation to increase benefits dunng the twenty years when a
partial fund would be built up would have to be resisted. Second, if government
expenditures remain unaffected by the extra support available from investing
OASDI rustt Fund in government securities, the impact would be reduced
government demands for funds from the capital markets, perhaps leading to
declining interest rates, increased private investment and prosperity which could
lighten the burden of the demogi aphic-induced OASDI crisis.

It is premature to recommend the enactment of specific tax rates to accom-
plish such a program. However, the Congress should be aware of the alterna-
tives to financing the bulge in OASDI benefit paments caused by the country's
changing age distribution.

[he Panel believes that the payroll tax is no( the proper instrument to
encourage capital formation in the United States. Nor do we recommend a basic
change in the current cost approach to financing. However, the changing age
distribution in the United States will require major adaptations by all institutions
in our society. The options available in making the required changes should be
carefully explored. Painful as some of these choices may be, the citizens of the
United States should recognize that unlimited population growth would pose
even greater economic and social problems.
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Chapter S.-Family Benefits

After developing its recommendations for changes in the basic b, nefit
structure, the Panel turned its attention to several important needs for change in
the structure of family benefits. We haie not examined these matters in
sufficient depth to justify describing our conclusions as recommendations, but
we are offering several proposals that we believe to be %%orth, of consideration.
In this chapter several such proposals are presented under the follow ing
headings:

I. Spouse Benefits After Retirement.
2. Child and Mother Benefits.
3. Pre-Retirement Sursisor and Disabiht, Benelits
4. FAinl1 Maximum Benefits.
5. i)norced Wife and Widow Benefits.
6. Additional Detail on Spouse Benefits.

I. Spoaw Wenefiieafter Rethremeat

"lhe retired spouse of a retired worker now is granted a benefit equal to the
larger of the benefit based on the spouse's own earnings record or oine-half the
benefit based on the worker's record (subject to reduction below age 65 and to
the family maximum). Whatever the virtuess of this treatment in the past, the
pronounced trend toward two-woiker families ,:nd the increased frequency of
divorce warrant serious reconsideration of fainil, benefits.' Current law does not
produce a satisfactory pattern of replacement ratios for t~o-person families
relative to one-person families and, as we have illustrated in Chapter 2, unfairly
gives different benefits to two-worker families that ha.e identical total earnings
but divided differently between husband and wife.

In this section our proposal %ill be stated for the sitnplest tase-that of a
retired couple at age 65. Complications arising from age and retirement date
differences, early retirements, and divorces will be treated in Section 6.

This Panel believes that in general the family, not the two separate indiid-
uals, should be the criterion for equity in social security. The current law
seriously violates this equity principle as is indicated in the following table
showing benefits arising from the same earnings shared differently. The benefit
formula recommended in Chapter 3 does not in itself remedy this inequity.

This calculation ignores the temporary existing difference in averaging pen-
ods for men's and women's benefit calculations.

FAMILY BiNEIITS FOR A TWO-PERSON FAMILY
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'In 1940. 14 percent of marred women with husbands present were nn dt labor force; by 1950,
tis became 22 percent; by 1960. 31 percent; by 1970. 40 percent In March, 1974, in 51 percent of
the 36.4 million husband-wife families in which the husband was between ages 25 and 65. both
worked n the paid labor force. [Sources: D. Cvurot & L Mallan. *Wife's Earungs as a Source of
Family Income." U.S. Department of Health. Educaton and Welfare, Social Security Administration.
Office of Research and Statistics, Note N 10. April 30, 1974. p. 14, and Cumvil Pmwhasm Reporti,
Series P-60. N 97. January 1975, p. 155.1
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As the table indicates, the one-worker family gets the largest benefit, while
benefits for two-worker families depend somewhat upon the share of income
earned by each spouse. Such differences seem inequitable since these families
have had approximately the same earnings histories. There follow the Panel's
recommendations for remedying this.

PROPt"AL No. 1 A: That upon retirement of both husband and wife. even if only
one of them has insured status, they may choose between (I) averaging their two
AIME's and receiving a family benefit equal to double the benefit based on the
average AIME, or (2) a benefit to each spouse based on his or her own earnings
record. The benefit under (1) would be divided between the spouses in
proportion to the PIA's of their respective earnings records, subjeza to a
minimum of one-third and a maximum of two-thirds. Throughout life a pe,'son
would be permitted to average AIME's with only one other person. The present
spouse benefit would be eliminated, and the child's and mother's or father's
benefit would be revised.3

PRorosA. No. "IB: That in the event of adoption of Proposal No. IA
consideration be given to suitable revision of the factors in the basic benefit
formula recommended by this Panel in Chapter 3 so that the annual disburse-
ment will be approximately the same as would result from combining the
present recommendation of Chapter 3 with the spouse benefit under present
law.

ANALYSIS OF PROPOSALS No. IA AND No. IB: The Panel regards this change as
desirable on either of two counts: as a solution to the problem of diffenng
treatnr-nt of families of diflerent sizes, or as a temporary expedient during the
necessarily slow building of indi idual wage records bor all potential beneficia-
ries proposed in Chapter 7. 1 here are basically two appi oaches that will
accomplish the objective of making family benefits identical whatever the
division of earnings between spouses. One is our proposal-averaging earnings
records after both spouses have retired, a method that closely parallels income
tax provisions for income splitting between husband and wife. The alterna-
tive-averaging earnings records each year and granting benefits based on these
two separate records-fails, for reasons stated in Chapter 7. to give suitable
benefits when the spouses retire at different times. Even if it were satisfactory for
the future, it involves serious transition problems not found in our proposal. It
works poorly or may even be impractical for recognizing past earnings in the
many divorce and remarriage situations that exist.

The following natural questions about the characteristics and implications of
our Proposal No. I arise and ame answered as stated.

Qhmition 1. How do benefits to a couple depend upon the proportions in which
their combined AIME is divided between them?

A.uutr. Our proposal makes the benefits completely independent of the share
earned by each in the total of their AIME's.

Ques•itn 2. How do benefits to a couple with a specified total AIME compare
with the benefits the couple would have received if the present spouse benefit
had been retained ir. conjunction with our price-indexing recommendation?

Answer. This depends upon whether only Proposal No. IA is adopted, or
whether Proposal No. I B is adopted also.

If only No. IA is adopted, it can easily be shown that the spouse benefit in a
one-worker family will never be as high as the 50 percent under present law. It is
also true that the circumstances under which no spouse benefit at all will accrue
are different under our proposal and present law.

In the situation in which the entire AIME is earned by one spouse, the
effective spouse benefit is at its maximum. 39.1 percent, when the AIME is
(currently) $400. Below $400 it declines until it is zero at AIME's of $200 or less.

"The reason why we have chosen to average the AIM's raher than the earnings records
themselves a that the former seems frrer m dealing with spouses of ddlerent ages and different
periods in covered employment. Adnittedly, it is less sausfactory to have dropout years reflect
individual rather than family earnings histories but we consider this less important than the other
point
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Above $1.200 it also declines steadily. Between $400 and $1,200 there is first a
sharp decline, but then, between $600 and $1.200 a rising tendency. This pattern
can easily be converted to a steady decline by moderately changing the percentage
factors in the benefit formula recommended in Chapter 3. For example. if these
factors were 90 percent, 36 percent, and 27 percent instead of 80 percent, 35
percent, and 25 percent, the curve beyond $400 would contain no increases. The
pattern discussed here is shown in the chart on the preceding page.

In appraising the rationality of the pattern shown by this chart, certain matters
should be recognized. First, when the AIME is low, the replacement ratio is
already high without any spouse benefit. Second, when a couple is poor (e.g.,
has only social security benefits), the couple is eligible for SSI payments.
presently $236.60 a month. A worker who has always earned the legal minimum
wage through a full career in covered employment must now have an AIME of
$353. which the chart shows corresponds to close to the maximum percentage
spouse benefit under our proposal. Cases in which the AIME is substantially less
than this and in which the SSI benefit is not payable must be cases of short
penods of covered emplo)ment.

Furthermore, many two-worker families who would receive no additional
benefit under present law will receive a spouse benefit under our proposal. If
the spouse with the lower AIME has a PIA equal to one-half or more of the
higher earner's PIA, a spouse benefit will usually emerge under our proposal as
illustrated in the following table, but present law provides no spouse benefit.

FAMILY Stl.tItT FOO TWO-WOIAtL FAMILY WiftH PIA Of LOWIE [ARFNIt IS ONE-4ALF PIA Of HIGHEt tARSKi

AIME f audibgNgM

I4W MW Lo wem C4hIIeat sPoUe bSSt Paml 0o1009

1200 $100 $240 $240
3(0 122 29 3211
&WO 1U 345 310
650 In 450 4%
g00 243 S5 5415

1.0o0 314 6W0 62n

All of these figures and reLationships would be altered if our Proposal No. I B
for modif)mg the factors in the basic benefit formula so as to disburse the
amounts that otherwise might be saved due to the generally lower spouse
benefit were adopted. Since we have no cost estimate for this proposal. we
cannot make a specific statement of the factor changes that would bring the
whole benefit structure to a break-even point.

Queston 3. How do benefits for a couple compare with benefits for a single
worker?

.4auwer. The figure above shows the amount received by a couple in excess of
the amount going to a single worker with the same AIME. A couple with a given
AIME has had less income per person than a single worker with the same AIME.
Thus it seems appropriate that the couple receive a larger benefit for the same
AIME. If the costs of living were twice as high for a couple as for a single person.
it would seem right to treat a couple as if they were two persons, each with
one-half of the couple's income as is done by our proposal. Since two can live
for less than twice what it costs for one, our proposal is still generous to couples.

To complete our suggestions for spouse benefits, it is necessary to offer
supplementary proposals for survivor benefits when one of the spouses dies.

PiOposAL. No. IC: That upon death of a spouse after a family benefit
determined by averaging of AIME's has been awarded, the surviving spouse will
receive 4/3rds of the PIA based on the averaged AIME (i.e., 2/3rds of the family
benefit).

PzoPosAL. No. I D: That upon death of a worker aged 62 or older before
averaging of AIME's has been taken, the surviving spouse may choose between
(a) a benefit determined by averaging the survivor's and the deceased spouse's
AIME's, or (b) a benefit based on his or her own earnings record.



37

Mhe basic justification for giving the surn ivor two-thirds of the family benefit is
recognition that expenses of one are usually greater than one-half those of two.
The two-thirds rule may seem too generous if the spouse is considerably
younger than the deceased and will not begin receiving benefits (at age 62) until
long after the death of the worker. Perhaps it would be best to scale this
proposition gradually downward so that it would be as low as one-half for much
younger spouses.

Under these proposals no widow or widower benefit would be available on the
record of the deceased worker, except that an adjustment must be made for
%idows or widowers under age 62. Under current law a widow or widower
receives no additional benefit from her or his own covered earnings if the AIME
of the deceased s._rker is larger than that of the survii or. Our proposal is more
generous to all surviving lower earners. On the other hand. death of the lower
earner will leave some sur ivors with lower incomes as a consequence of having
averaged their lifetime income for benefit calculation.

2. (bl aud M14b eir Breein

Under current law. a depcndeilnt unmarried child can receive benefits upon
retirement of one of his parents.' provided the cluld is under 18. between 18
and 22 and attending school, or under disability which began before age 18. The
benefit is one-half the PIA of the parent (subject to the family maximum). A
child can collect benefits based on onlh a single earnings record. In addition, a
woin.rn. of any age. (an receive benefits based on her retired husband's earnings
record if she has in her care a child under age 18 who is entitled to benefits on
her husband's record. The benefit is one-half the PIA of the husband (subject to
the family maximum).

These benefits are not entirel% in keeping %ith changing social patterns and
the %iew of Social Security which has been taken by this Panel. After both
parents hase retired, it seems inappropriate to hdbe a child'* benefits depend on
the division of family earnings between the parents. it seems better to permit a
chila to receive benefits based on the earnings records of both parents. A similar
argument holds for survivor benefits. Also, we doubt that a family's replacement
needs are increased 50 percent by the presence of a child. Benefits for a child
should reflect the extent to %hich the child increases the family's necessary
expenditures. Sharing expenditures on non-necessities with children does not.
in our view, justify an increased replacement ratio.

A simple %a% to incorporate these considerations into the benefit structure is
to impose a maximum on the benefit for the child of a retired worker. (Different
considerations hold fc-r children of deceased workers.) We believe that the first
bend-point ($160 on a $200 AIME initially) in the formula recommended in
Chapter 3 stands as a reasonable measure of necessity level.

PROPOSAL No. 2A: That the benefit for each dependent child of a retired
worker not exceed one-half the PIA based on the AIME at the first bend-point of
the benefit formula. A child may receive benefits based on two earnings records
(or double that arising from averaging) if both parents have retired, but subject
to a single maximum, initially $80 per month.

This proposed maximum is approximately the same as that received by a
spouse under SSI. This limitation is of course not appropriate after the death of
a retired worker. To incorporate our proposal into the ger.cral structure of
children's benefits, it is necessary' also to define benefits it the death of a worker
who has averaged.

PRoposAL No. 2B: That at the death of a retired worker whose earnings record
has been averaged, the maximum limit on a child's benefit be removed.
H'-wcver, the increase in benefits for the surviving spouse and all children
should not exceed the benefit that the retired worker received before death.

Under curi ent law. if no children are present, the wife of a retired worker is

"r grandparents. if the parents are dead or disabled and the child is h ing% wth the grandparents.
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not entitled to any benefit until she is 62 years old. The premise is that a
younger person can look after herself.

Nevertheless. a young mother with dependent children is entitled to a spouse
benefit. This provision falls to recognize the growth of iwo-worker families and
the more equal modem roles in child raising. Since a retired worker presumably
is available to look after a child, it scents unnecessary to maintain the young
mother benefit for children of school age. Here also it seems right to have
different benefit structures for retirement than for death.

PaoposA. No. 2C: That the benefit to the mother of a dependent child of a
retired worker shall be available only if the child is less than 6 years old or is
under a disability that began before age IP. The same benefit should be
available to the lather of a dependent child.

3. Pre-ieUrenmrul Survivor aid Diabillity UruefIta

The needs that suriivor and disability benefits are designed to fill are basically
dnfflrent from those for retirement benefits. The ages differ, frequency of
presence of children differs. and needs for care differ. Hence it is not appropri-
ate to have identical benefit structures and formulas for these quite different
situations. Likewise. the different lengths of earnings records suggest a need for
different benefit patients and different numbers of dropout )ears. This Panel
has concentrated on benefits for retirements, and therefore recommends a
separate exploration of redesign of surn ivor and disability benefit programs by a
selected group of authorities.

4. Family Waslmum iseeflta

Use of the recommended averaged AIME's requires suitable adaptation of the
family naximnun provisions. The Panel believes, furthermore, that the structure
of the lamni, maximum should be (hanged. At present the maximum benefit
paid on a ,iigle earnings record is approximately 1.75 times the PIA.' Under
our recommended benefit formula for those with AIME around $300. the
corresponding faniily maximum in the present law is about 1.2 times AIME. The
central role of social security b, nefits as replacement for lost earnings suggests
to us that the family maximum should be related to the AIME rather than to the
PIA. The foirner better identifies the level of earnings to be replaced.

PRoPosAi. No. 3: [hat the family maximum benefit based on the earnings
record of a retired worker should be 120 percent of the AIME. [he family
maximum based on two averaged AIME's should be 240 percent of their
average.

TIbis proposal would generate a considerable increase in the family maximum
for those with large AIME's. or with averaged AIME's if one spouse had very low
or no earnings. This, however, is not a serious objection because of the limit we
hase proposed for the benefit to a dependent child of a retired worker.

5. Divorced S lie and •U devi Beadfle.

Greater frequency of divorce in our society has increased the magnitude of the
problem of individuals of retirement age who have not had substantial earnings
records and are also not eligible for spouse or survivor benefits. To ensure
availabilitv of some benefits for such people, Congress, in 1965. provided
benefits for the divorced wife of a retired worker provided the couple had been
married for 20 years immediately before the date of divorce and the woman had
not remarried. The benefit is the same as the sife's benefit-the excess of
otie-half of PIA of the diorced husband over the PIA of the woman. 'Ihis
amount was not subjected to the family maximum. Similarly. a surviving
divorced wife is erwitled to %idow's benefits.

This structure of benefits has several serious limitations. It does nothing to
proide benefits for uninsured women divorced after less than 20 %cars of

4I he i inio of mnaxiiuum lamnilh wnclii to PIA %(au11 At 1 5. rws dinenm ti I 9. ulicii %uitk% dow n
at I 75.
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marriage. As with the spouse benefit, it provides very different benefits to
families that have made similar contributions. Nevertheless, since this Panel's
averaging proposal does not ease this problem, we do not have any recommen-
dations on the reform of the benefit. In the long run, the natural solution is
development of individual records for all adults in our society, whether workers
or not. Such a proposal is made in Chapter 7. Since it would take a long time to
build up individual records, it seems necessary to maintain the divorced wife
benefit for at least 20 years after the adoption of any decision to build up
individual records.

6..AdMditm Deta l. Spmw BD.OMa

In Section I of this chapter proposals on spouse benefits were considered, but
only for fully retired spouses both at least aged 65. It is necessary to be sure that
the proposals work satisfactorily in other situations. We conclude that they will,
provided companion proposals in this section. or others like them. are adopted.
We present here possible solutions to questions on actuarial reduction, earnings
limitation, adjustments upon divorce, and transition from current law.

a. Attuanal Reducto. If a husband and wife apply for benefits at the same time
and choose to average their AIME's. a simple procedure would be to calculate
the benefit for each by the rule of Proposal No. IA. The husband's benefit
would be reduced if he were less than age 65, and the wife's would be reduced if
she were less than age 65. At the death of either, the survivor would receive
two-thirds of the family benefit, under Proposal No. IC. A complication arises
when both have received (possibly) actuarially reduced benefits based on
separate earnings records, and later choose to average AIME's while still subject
to those actuarial reductions. In this case each should receive the amount
described by our Proposal No. IA less two actuarial reductions-first, the
actuarial reduction attributable to the individual's previous records, and second.
an actuarial reduction (based on the age when averaging AIME's) for the
difference between the amount to be received after averaging and the PIA
before averaging. Note that this second reduction, might, in fact be an increase.'

A further case arises when records are averaged after one spouse has died. To
combine 'he two cases, the surviving spouse should receive two-thirds of the
family amount that would be payable if the deceased spouse were still alive and
were the same age as the surviving spouse.

b. Eanuyn, Limisatwn. Within the structure of the present earnings limitation
there are two questions to be faced in the averaging proposal. When is a worker
eligible to average, and how are benefits to be reduced for earnings above the
exempt amount? Following current procedure, benefits would be reduced by 50
cents for each dollar earned above the minimum amount. If this reduces benefits
to zero, benefits of the spouse would be reduced 50 cents for each additional
dollar earned until benefits of the spouse have been reduced to their level if
AIME averaging had not occurred.

c. DThorce and Reramagr. Upon the divorce of a couple who have avt raged
AIME's, each could continue to receive the benefits being paid provided they
were married sufficiently long (e.g., 20 years or perhaps less). Since averaging
of AIME's can only be done once. remarriage creates no difficulties of recompu-
tation. Similarly, remarriage after spouse's death that followed averaging creates
no recomputation problems.

One small difficulty comes from the possibility of recomputation after divorce
as a consequence of further earnings. Since benefits being received are not

8Ths solution might be clearer in equation form. Denote by HPLA. WPIA. and APIA the PIA's on
the individual and averaged records. Let H and W (H + W - 2) be the shares of APIA paid to
husband and wife. Then. the husband should receive H x APIA less the actuarial reduction
previously incurred on HPLA less the actuarial reduction appropriate for the amount (HPIA- H X
APIA) and the age of the husband at the tume of averagmg. The wife would be treated similarly.

Alterautvely. one might have the individuals revert to benefits on their individual records. The
procedure in the text assumes unavailability of the divorced wife's benefit (for divorce after
averaging).
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based on the individual's record, an artificial record must be constructed to
enable recomputauon to give whatever benefit increase is appropriate. A
solution is to multiply the earnings record of an individual by a constant,
selecting the multiplier so that the benefit received (ignoring actuarial reduc-
tions) equals the PIA based on the multiplied record. If the record is zero. it can
be set equal to a constant indexed amount.

d. Tranisau From Current Law. If the proposals in Section 1 aie adopted at the
same time as the formula of Chapter 3 comes into effect, it will be necessary to
adapt the transition rule offered in Chapter 3.

Changing the spouse benefit justifies use of the transition arrangement for the
same reasons that changing the basic benefit needs transition. If the spouse
benefit should change later, transition can easily be designed; if it should change
concurrently with introduction of the price-indexing arrangement, then the two
transitions can be combined by use of the rule described in Proposal No. 4.

PtoPOSAL No. 4: That the spouse of any worker who is receiving benefits
based on old rules be eligible for spouse benefits of present law. A couple may
average AIME's and use the new benefit rules if either spouse is receiving
benefits based in whole or in part on new rules (making both ineligible for
spouse benefits). The spouse of a worker receiving benefits based partly on old
rules would be eligible for a spouse benefit based on part of the %orker's PIA.
The calculation would be thus:

If the worker's PIA is equal to a fraction, a. of PIA based on old rules
(OPIA), and a fraction, I-a, of PIA based on new rules, the spouse
benefit would be the fraction of the spouse benefit that would be
available under old rules determined by the relationship fa[l OPIA
(worker)-PIA (spouse?)]}.

e. OtAer lmsues. The delayed retirement increment creates no complications
since the worker can receive the appropriate additional amount for his or her
individual earnings record or his or her share of the family benefit.

The computations proposed in this chapter could be made more easily if all
were done in dollars of constant (e.g., 1976) purchasing power, adjustments to
current dollars being the final step. ThWs would be particularly useful if the
proposal on actuarial reduction in Chapter 7 were also adopted. An implication
of this approach would be a simple percentage increase for all on the rolls at the
time of a cost-of-living adjustment.

In the matter of weighting the benefit formula in favorr of low-income workers,
the Panel sees three primary reasons for maintaining this time-honored pnnci-
pie in both the basic formula and the extra provision represented by the spouse
benefit. First, social concern for wage replacement is greater for income that
covers expenditures for items that are necessities rather than luxuries. This
makes replacement need greater for those with low than with high incomes.
Second, recognizing the social security system as part of our country's general
tax-transfer program, it seems to us appropriate to give greater benefits relative
to earnings to the low-income people on the same principles that it is considered
appropriate to have a progressive income tax.

The third point is that individuals in our economy are subject to considerable
uncertainties about the size of income in any year of their working lives. Benefits
that vary with averaged earnings (as in present law and our recommendations)
help to cushion people against loss of retirement benefits due to particularly low
earnings in some years. These three reasons stand behind the design of the
benefit formula the Panel favors.

'Old or new PIA. wkuchever applies.
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Chapter 6.-Panel Studies of Earaings Hiltorim

1. Purpe of Than Studim

The major data analysis project undertaken by the Panel was classification and
modeling of earnings histories of workers. In this project the Panel benefited
from many useful ideas given us by members of the technical staff of the Social
Security Administration. who also made most of the statistical tabulations for us.

This project had three basic goals. The first was to test the validity of the
assumption of constant exponential growth in earnings that has strongly
influenced benefit design up to the present. The Panel undertook to examine,
by staustical analysis of workers' lifetime wage patterns. how the facts conform
to the constant exponential growth rate pattern. Findings from such an analysis
can significantly influence benefit design.

The second goal was to develop a pool of statistics and a simulation model
that could be used to test alternative benefit formulas.

The benefit formulas examined by the Panel were of two broad t),pes. there
were formulas based on short averaging periods, e.g., those based on a worker's
highest five or ten years of earnings. Second, there were formulas based on
longer averaging periods but with past earnings equalized through an indexing
process. To test these formulas, extensive earnings data are needed.

A question about formulas of the first kind is whether the years used for
benefit determination are close enough to retirement to reflect consistently the
income to be replaced. Distortions arise when periods of highest earnings are
close to retirement for some people but distant from retirement for others;
workers with identical real earnings are likely to get considerably different
benefits, those whose highest earnings are closest to retirement being the most
generously treated. Consequently it is important to be informed of the distribu-
tions of these high earnings years.

In companng methods for indexing money earnings, the correlation between
the average indexed earnings and the average (unindexed) earnings used in
present law is of significance. If it is positive and high, it is relatively easy to
construct a benefit formula that will produce benefit amounts consistently close
to those of present law.

A more important consideration in appropriately adjusting earnings histories
by an inducing process is the applicability of the index to various groups of
workers. We need to know to what extent using an average rate of wage increase
overstates the wage increases for some groups and understates them for others.
Hence, the variability of earnings increases needs investigating.

The third goal of the project was to develop methods by which more realistic
statistically based earnings histories may be suggested for use in official cost
estimation procedures in place of the present official simulation technique.

2. somref. e( Data

Much is already known about the distribution of earnings in our national work
force. However. most of these figures are cross-sectional, i.e., they tell us about
earnings distributions at one particular time. For social security work earnings
patterns of individuals over long periods are needed.,

Two compilations of data from the ongoing research activity of the Social
Security Administration were made available to us. The first was the 0.1 percent
Contnuows lork Hutory Sample (CIHS). This sample of random social security
numbers provides chronological information on one out of each thousand

'Because of absence of sufficint such ,nformauon. the benefit dlusuatuons in Chaxer 3 were
consructed pnnapally from census data.
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workers with wage histories. The information includes annual taxable earnings
and estimated annual total earnings in covered employment for the period
1956-1972. The Panel's work would have been facilitated if a longer continuous
record had been available. Information about these seventeen years, years of
relative economic stability but with some cycles although no deep economic
dislocations, was indeed useful. However. the earnings fluctuations revealed by
this sample undoubtedly understate the fluctuations that would mark a major
recession.

The second source of data consisted of two random samples of benefit awards
made in 1974: the first, 8.399 awards spread over July-December. the second.
3,501 awards in December. These samples were helpful in confirming results
derived from the CWHS. The tables and charts in Appendix A all come from
CWHS figures.

The CWHS figures and the samples unfortunately give limited information
about the people in the sample. Our classifications and models were. on this
account, necessarily based on age. sex, and wage history only. Additional
particulars would have been analytically useful.

$. Derived S•tiaUn

The data were used to develop graphical displays and tabulations that led to
further classifications and modeling. Computer-produced graphs of wages
subject to payroll tax and of real wages (adjusted by CPI) for workers in the
CWHS file born in 1909. 1919, and 1924 were st died. A crude review of these
graphs (see samplCs in Figuies 6-1. 6-2. 6-3. and 6-4) revealed that about half
of the male workers enjoy steadily increasing wagv trends. A more important
conclusion was that wage histories suffer from great %.:rtability.



Figure 6-1

A Steady Rising Pat..ern Male Worker Wage History:
Born 1909, Consistently at the Taxable Maximum
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Figure 6-2

Irregular waae history, but rising trend
Male worker born 1909
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Figure 6-3

Irregular wage history, no clear trend
Hale worker born 1909
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Figure 6-4

Female worker wate history: horn lQ24
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Next, a series, as follows, of six basic types of analysis were made:
a. Annual rates of change in total estimated earnings (Appendix A. Section 1)

for a sample from birth cohorts 1907, 1917, 1927. 1937 were tabulated. The
average annual rates of change through 1957-1972 within these cohorts (exclud-
ing workers with zero earnings aind extraordinary earnings changes) and their
standard deviations were calculated. The principal conclusions are that rates of
changes are higher for younger workers than for older workers and that there is
much variation in wage change rates, both for specific people from year to year
and among different people. See Figure 6-5 for an example of this analysis.

b. Analysis, with similar exclusions, was made of rates of change in estimated
total earnings of workers who were persistently within low. middle, and high
earnings groups. The principal conclusions from the prior analysis were rein-
forced. It appears also that workers with higher earnings have larger average
rates of increase. Figure 6-6 summarizes the results for average rates of earnings
change for workers persistently in the lowest one-third, the middle, and the
highest one-third of earnings within year of birth and sex groups. This complete
analysis appears in Appendix A. Section 1.
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c. The years of peak earnings for categories of workers born in 1906 and 1907
and retiring in 1968. 1969, 1970, and 1971 were studied (Appendix A. Section
2). The principal finding is that within retirement year, age, and sex groups, the
years and ages of peak earnings are widely spread. Several years separate the
average years of peak earnings from the retirement year. Table 6-i summarizes
these results.

I ASLL6-I. -DIREIIhIfCL StT*tN Y[AR OF Ai IiftMtNT ASO AVERAGE YEAR OF PEAK tARIIINGS'

Yoe, of tbltk. sea sad yeM el reiofeme eazeap Walsp

|N6
Male

1A 43 s8
196 2.4 41
1970 4 5 6 1
19;I . 3 2 $.1
19i? 6i s.6

female
1%1. S.2 6?
1969. 3.3 3 9
1910 35 i
1911 23 31
1972 4 15

1907
Male

1%1. 1 65
1969. 6I 63

1971 3 9 1
1972 3 63

Female.
1%96
197e 2 4 4 0
1971. 35 5 1
1972 3 7 5 4

A' aum,nr elementt at mid-year Oellea lson Appeawa A. Ia&lIS 1• and 16

d. The frequency of occurrence of a decline of at least 10 pcrccnt in annual
estimated earnings subject to a hypothetical taxable maximum uilisistent 9,th
present law %as tabulated (Appendix A. Section 3). Earnings decline greater
than 10 percent is found to be very common.

e. Tabulations were made of the calendar year closest to. and also farthest
from. retirement among the five years of highest earnings. Contrary to custom-
ary assumptions, fewer than half the workers in this sample e."penence highest
earnings in the last year before retirement. The distribution of e-rliest calendar
years of the worker's five highest earnings years is diffuse "P1,as analysis is
reported in Appendix A, Section 4. Figure 6-7 summarizes :ome of the results.
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f. The numbers of years in which earnings were at the hypothetical taxable
maximum were studied. It is observed that earnings of by far the majority of
workers do not reach the taxable maximum for even a single year and that the
numbers of years in which others achieve the maximum are widely spread.
These results are reported in Appendix A. Section 5. Table 6-2 shows some
results.
TABLE L 2. DIST BUIION OF YEAR OF BIRTH A iD SEX COHORTS BY YEARS WITH ESTIMATED EARhINtGS AT 08 ABOVE THE

AUTOMATIC ADJUSTED (HYPOTHETICAL) TAXABLE MAXIMUM. 19V 72

Ma -Yea( of binrt WoINow- Veat of birtk

mnbef leafs at muaaamum 1907 1917 i92 1937 1907 1917 1927 1931

0 to I .. 0 708 0 639 0 375 0 671 0 966 0 980 0 981 0 981
21o5.. 097 104 176 .171 (?12 C09 007 .009
60 -. 067 014 102 1i9 U10 007 003 003

100o 13. ,44 055 .091 030 0 Oil 03 001 .001
14 t0 17 08M 128 110 .00W 001 002 001 000

htot , Doi.ed floo Appenaia A. Table 21.

The Panel found that most men and women do ,ot have wages that grow at a
constant exponential rate. Instead there is great variability in wage-growth rates
among American workers. Money wage declines greater than 10 percent from
one year to the next are commo.. Years of peak earnings are widely spread.
Most important, the rate of change in earnings varies substantially by age.
Between ages 20 and 35 earnings growth rates for men are high; the average
rate of change at these ages is much greater than the average for the total male
labor force. Between ages 35 and 55 the growth rate declines to the average rate
for all male workers. After age 55 the growth rate seems to fall below the general
average.

In sunmnary, these tabulations point to serious difficulties with any formula
that relates benefits to five (or ten, etc.) )ears of highest earnings, in a social
insurance system that embraces so many workers with sporadic earnings and
with declining earnings shortly before retirement. The tabulations show also
that earnings growth rates sary greatly by age and, even within a sex and
birth-year group, are highly variable. This strongly suggests that use of a single
wage index for creating individual hage-indexed earnings histories will not
reflect relative earnings histories as satisfactorily as has been believed.

41. Camifrwation

The tabulations and displays just outlined (and descnbed in detail in Sections
1-5 of Appendix A) provide insights into earnings variability in the United
States. They also identify problems in using benefit formulas of certain types.
They show that average wage rates conceal many complex wage patterns.
However, their do not permit the classification of earnings histories.

Appendix A. section 6. gives results of a classification study made on a set of
wage-indexed earnings histories selected from the CWHS sample. The classifi-
cation system was developed by Hermann Grundman of the Social Security
Administration. Tihe system insolhes three dimensions: (1) the average level
(high, middle, low), (?) the trend (increasing, level, decreasing), (3) the profile
(sag, linear, hump).

The results for men in -ach of three birth cohorts (1910-11, 1920-21,
1930-31) are presented in the ,ppendix A. The principal conclusions are:

a. Distributions among the middle and high earnings classes within each
profile and trend classificaiion are similar to each other.

b. Distributions within the low earnings group are different from those in the
corresponding middle and high earnings groups. This is probably due in part to
the many gaps in wage records in the low earnings group.

c. The "level linear" and "increasing linear" groups do not dominate the
classification-in fact. are much smaller than appears generally to have been
believed.
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d. The %outhful cohort shows the highest proportion of people whose
miage-indexed earnings trend upard.

S. (Corlatiom Among lS a Htoriem

Each of the benefit formulas considered by the Panel involves some form of
earnings averaging. difference ! among them are in the lengths of the averaging
period and the weights employed. To gauge the problems of transition from one
benefit formula to another, the equisalence between a%,erage earnings computed
under present law, under a price-indexed formula, under a wage-indexed
formula and under High-10 and lfigh-5 formulas, were studied. For this the
earnings histories in a random CWHS sample of 4.320 workers were used.

The coetlitient of correlation umed in table 6-3 that follows is the normal
tatJStital measure of relationship such that a value of 1.0000 marks perfect

linear relationship and a salue of 0.0000 shows that the items compared are
sar~iiig completely independently[ Increasinglv negative values portray inverse
relate ionships.

I ABL. 6 3 • Of .I 1hT 0I (ruP LATI u ElIi Ck I HE AViPAGF VuNTHLY WAGE CALCULATIO UNDER VARIOUS ALTiR-
NATIvi BI'MlFI1 fuRMULA tOTAL (4.320 LIVES)

Pri~e ni@ead fiage Oeiese high 10 High 5

Cuiren!t lia 9941 9594 0 5379 0 1613
Pr,(e 4r, 1,eied 9943 90 8Ui1
%Age Irdexed 9363 8476
High iC *72

'I hose reuluhs lead to the (on lusion that a price-indexed formula produces
results miiore tIos-l% correlated wsith the present law than the other s~stemns do.

6. Regreaiou Model

To fill the nerd that exists for simulating eainings histories. experiments were
conducted w6ith several statistical models developed from CWtlS data. Although
the CWIIS lacks information on mans useful variables, such as occupation and
Mutation. which others have found helpful, the earnings, age and sex data were
available to develop parameters. Regression models were developed for male
hies using the logarithm of wage-indexed earnings as the response variable and
age and individual dummies as independent ,ariables.

Details of' this modeling effort appear in Appendix B. The typical lifetime
profile of ssage-indexed earnings that emerged is shown in Figure 6-8.
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In addition, a simple probability model for simulating the occurrence of zero
earnings and return from the zero earnings state was constructed.

The principal conclusions drawn from this whole project are:
1. Rates of change in earnings are high at ages 20 to 35.
2. Rates of change in wage-indexed earnings are not large beyond age 40.
3. There is much variability, particularly for low earners, around the response

variable (earnings).
4. The probability of zero covered earnings in the year that follows any year of

positive earnings proves to be 3 percent. This is consistent with the finding that
approximately 60 percent of men in the sample had a full 16 years of positive
earning in the 16 years examined.

5. The random influences upon wage growth have important bearing upon
the effect of lengthening the average period in benefit computation. (This
lengthening will occur under present law or under either of the indexing
proposals under consideration.)
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Chapter 7.-Other Iasues

In this chapter the Panel makes firm recommendations, or in some cases sets
forth general proposals, on several additional issues. These issues are:

1. The earnings test
2. Actuarial benefit reduction at early retirement
3. Benefit increment upon delayed retirement
4. Tax rate for the self-employed
5. Universal coverage
6. Establishment of earnings records for all potential beneficiaries
7. Income taxation of benefits
8. Size of Trust Fund
9. Benefit computation in event of prolonged recession

1-3. Earasip Tedt, Baseft Adjwmemia fow Early or Late Methemeut

The earnings test is controversial. Its provisions are accepted reluctantly even
by many who clearly recognize that the system is an earnings replacement
instrument, and that imposition of the test permits greater benefits than
otherwise could be paid to those who have experienced earnings decline as a
consequence of retirement.

The difficulty in formulating a suitable and acceptable earnings test is that
there are several quite different personal circumstances to which it wdl apply.
There are people whose choice is between complete dependence upon the
benefit and finding part-time work. There are people whose Social SecuntN
benefit is relatively large but whose income decline upon retirement would be so
large that for them there are major living standard adjustments in store unless
the benefit can be supplemented. There are people whose incomes from pm ate
pensions and personal savings are so substantial that it would be unreasonable
for a social insurance system to permit material employment earnings as well as
providing cash benefits. There are people willing and able to sta% in the labor
market provided the terms on which this can be arranged appeal to them as
reasonable in contrast to their resources in retirement.

A companion difficulty lies in the changing conditions of the national
economy. At some times more than at others there will be special advantages to
society to encourage elderly people to exercise their productive capacities.

Any test of current earnings in the determination of benefits creates some
degree of incentive for the recipient to retire, fully or nearly so. Benefit design
must attempt to strike the best balance between greater benefits to those unable
to supplement their income and a wider spread of benefits among all the elderly.
Unfortunately too little is known of the manner in which those affected by the
earnings test arrive at their decisions to seek or not to seek employment.

Because benefit levels are related to the age at which benefits start, the
formulas for determining benefits in event of early or late retirement are
intertwined with the earnings test. At present, each month of continued work
beyond age 62 increases the benefit by somewhat less than I percent until age
65. apart from benefit changes due to the additional years of earnings. For
someone not claiming benefits between ages 65 and 72 each month of defer-
ment creates a retirement increment of 1/12th of I percent beyond the age 65
value. These two provisions generate incentive to continue working which
partially offsets disincentives of the earnings test. Again, very little is known
about how workers would respond to difieient percentage increases in benefits
as a consequence of additional months ,'f work.

These issues are important and will become even more so early in the next
century when the ratio of retired people to workers is expected to increase
sharply. It is necessary, if the benefit provisions of Social Security are to fit the
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needs of society, to discover how and to what extent decisions of the elderly to
withdraw from and return to the labor market are affected by those provisions.
We need to know, first, the influence of Social Security on the decision to retire,
and, second, the effect of the earnings test on the decision whether to keep one's
income below a speciic level or to seek and accept employment opportunities
after qualifying for the retirement benefit.

Efforts to throw light upon these questions have been made many times. Alicia
H. Munnell' has listed the evidence assembled through surveys and by statistical
procedures, has found the results puzzling and conflicting, has emphasized the
hazard of relying upon interview results, and has cited general support for the
idea that the provisions determining benefits have had impact on the supply of
labor of older workers. It is fair to suppose that historical studies have shown
lower impact than applies today and will apply in the future because benefits
have grown much larger than was the case earlier. In the past five years the
average benefit being paid to a retired worker has grown from 118 to $207;
that to a wife or husband from $59 to $105.

Hence we urge that more information be gathered on the determinants of
retirement. We consider this an area in which a social experiment would be
rewarding, following the experiments made to learn about negative income tax
and health insurance.'

THE PANEL's RECOMMENDATION: That Congress fund a "social experiment"
financed by the OASI Trust Fund to examine responses of older workers to
different earnings tests, different sizes of actuarial reduction for early retire-
ment, different delayed retirement increments, and variations in other benefit
provisions that may influence retirement decisions.

While the Panel has not designed such an experiment, we envision it as being
along the following lines. A random sample of Social Security numbers stratified
by age and sex for people ages 57 to 60 years would be selected. Those chosen
and their spouses would be offered the opportunity to participate permanently
in the social experiment. This participation would have to be made attractive to
generate participation. Questions about personal, financial, health, and work
circumstances would have to be answered. In this way sevc-ral designs could be
tried, and their effects examined. Information would begin to be available by the
mid- 1960's. giving ample time to redesign these provisions before the expected
drastic rise in the ratio of retired people to workers early in the next century.

We recognize that some important influences upon retirement status, such as
mandatory retirement ages. would limit the freedom of decision generated by
this social experiment. Nevertheless, much useful data could be expected from
it.

Revealing the effects of strengthening or weakening particular present benefit
provisions would be the first task of the social experiment. In addition, however,
it affords opportunity to test alternate designs. Possibilities include the follow-
ing: Consequences of providing part of benefits without any earnings-test
limitation could be discovered. Responses to taxation of all or part of retirement
benefits could be ascertained. Another possible experiment would be replacing
the present abrupt removal of the earnings test at age 72 by a gradual easing of
the test during the ten years through which it now operates. The benefit might
be related to the size of the decline in earnings as well as to their level.

This Panel concurs in the recommendation of the latest Advisory Council that
the earnings test should be annual, not monthly. We believe that the purposes
served by the monthly test are insufficient to offset the unfairness that arises
because some people have greater opportunities than others to time their

I The futdr of Sed &mrucn, Alicia H. Munnell. Boston (fornhcomung from Brookings Insiuuion.
'Discussions of social experiments can be found in (I) J. A. Peduman & P. M. Tunpane: Won

irmaw, and Inome Guareuam Th .M NeJw .'mq, aaw Incow Tia L£mwa (Broohing InstituUon).
(2) E. M. Grambsch 2 P. P. Koshl: Educaboad PFrformwo n Cu ei An Evalma of An Eafmura
(Brookings lnsatuuon). (3) John P. Gilbert, Richardi. hight & Frederick Mosteller. Assessing Socal
Innovauons-An Empmcal Base for Polk-v" n uefit-Caes mad Pohb Analyu. 1974, (Ruihard
Zckhauer t AL Editors).
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earnings to their own advantage. We note also that useful administrative
simplicity can be accomplished by the recommended change.

A pair of different questions about the early retirement adjustment are (a)
whether the "5/9 of I percent per month" actuarial reduction ratio needs to be
changed, and (b) how a cost-of-living increase should be computed for people
whose benefits have been subjected to the actuarial reduction. The Panel has
looked at both these questions.

With respect to (a), we recognize that there are philosophical and mathemat-
ical considerations involved. We propose that the former be explored through
the social experiment and that the latter be examined in conjunction therewith.

As to (b), it seems to us that a change in the present method of granting
cost-of-living benefit increases to people whose benefits began before age 65 is
desirable on equitable grounds and in the interests of simplicity. The present
rule is that the original benefit before actuarial reduction is increased propor-
tionately to the increase in CPI, and then the original amount of actuarial
reduction is subtracted. We propose instead that the original reduced benefit be
increased proportionately to the increase in CPI, an arrangement consistent with
the Panel's general recommendation that purchasing power of benefits be
maintained.

4. Tax Rate fo rh Se f-EAmplyed

When the self-employed were first included under Social Security, they were
subject to a tax equal to three-quarters of the combined employer-employee
rate. Under present law, the self-employed are, and will continue to be, subject
to an OASDI tax rate of 7 percent, which is somewhat less than three-quarters of
the total rate applicable to employee earnings. For reasons to be discussed, we
join the Advisory Council in urging a restoration of the three-quarters relation-
ship.

THE PANEL'S RECOMMENDATION: That the tax rate for the self-employed be
three-quarters of the combined employer-employee tax rate. Our analysis
leading to this conclusion is limited to OASDI, but we see no reason why the
three-quarters rate should not apply to hospital insurance also.

Ideally, the Social Security system should treat the self-employed comparably
to employed workers, recognizing a self-employed person is both employer and
employee. When the payroll tax and current personal and corporate income
taxes are considered together, this is approximately achieved by the three-
quarters rule, but is not achieved by the present 7 percent tax rate. To see this,
let us examine the tax treatment of the payroll tax for an employed worker.
Assume that an individual's wage is w (which is below the maximum taxable
earnings base). Assume that the employee pays a payroll tax at the rate t. Then
tw is collected in Social Security contributions from the employee and the
amount w is subjected to the personal income tax. The employer also pays a tax
of tw. For the employer's income tax (whether personal or corporate) the total
expense, (w+tw), is deductible as a business expense. Thus, if s is the
employer's income tax rate. then the cost (net of income tax) of the two parts of
the payroll tax is w[ +(l-s)t].

Now let us conside- a self-employed person with self-employment income w,
i.e., the same earnings for the year. He is subject to a self-employment tax of t'
and all his income w is subject to the personal income tax. If the labor of each of
these two individuals is to be subjected to the same tax burden, then we need t' to
equal t + (I -s)t. At present, while the income tax rate for the employers of most
employees is close to 50 percent, the proposed rule approximately achieves the
desired even treatment.

Admittedly this approach does not provide the Social Security Trust Funds
with the same income on behalf of employees and self-employed, but that is an
issue between the Trust Fund and the Treasury. not between the Trust Fund and
the self-employed.
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S. Umivermw Coverae

It is widely accepted that low-paid people have the greatest replacement
needs. This Panel has followed the existing Social Security system in recom-
mending that benefits relative to earnings decrease as earnings increase. This
being the case, it is a serious weakness when these relatively larger benefits
accrue to workers who have small earnings records only because they have
worked in uncovered employment for most of ?heir careers. It is estimated that
40 percent of persons receiving Civil Service Retirement Benefits are currently
receiving benefits under Social Security.'

RECOMMENDATION: This Panel adds its voice to the widespread call for
universal coverage. Particularly, government employees should be included in
Social Security.

A paper prepared for the latest Advisory Council pointed out that in Decem-
ber, 1973, there were an estimated 8.7 million jobs not covered, 10 percent of
the total. Of these, 0.4 million people were in Federal employment, and 4.2
million were in job categories for which coverage continues to be optional.' The
most urgent need is to remove as rapidly as possible the opportunities for
people to stay out of the system while qualifying for other forms of government
pension, and then. having so qualified, to enter the system for a relatively brief
time, reaping the special benefit advantages that were intended for, and can be
justified only for. low-paid workers.

6. EArsimip Ree.,a for A Pe4emial Bemnefhalies

This Panel proposes that consideration be given to establishing individual
records for potential beneficiaries who are not in covered employment.

The primary but not the sole value of such records is for the equitable
arrangement of benefits after divorce.

We have recommended in Chapter 5 that benefits in a family be double those
that would emerge if each of the couple had developed one-half the sun of t/h
average eanungs of the members of the couple. We had rejected as an alternative
the averaging of their combined earnings taking each year separately through
the averaging period. The following are primary reasons for rejecting this
alternative.

Consider the simplest case-a couple with just one earner. Suppose that the
wife has worked in covered employment while the husband has not. Presumably
benefits should start when the wife retires.

But if earnings have been divided annually and the husband is older than the
wife, benefits often would start before the wife has retired. Conversely, if the
wife were older than the husband, her retirement would result in benefits based
on only one-half her earnings records, which by definition would be inadequate
replacement for her earnings until her husband also has reached retirement age.
This flaw, which arises whenever husband and wife have different earnings
records and different ages or times at which they must or would like to retire,
seems sufficiently serious to rule out annual division of earnings records for
married couples.

It is possible, although the Panel has no present recommendation in this area,
that the existence of records for all potential beneficiaries could lead to a system
for taxing those not in covered employment in order to generate suitable
benefits therefrom.

A possible form of this proposal may be stated thus: Every married person
under age 65 and not retired (or disabled) would be assumed to earn at least half

$James R. Storey: Public Income Transfer Programs: The Incidence of Multiple Benefits and the
Issues Raised by Their Receipt, Paper prepared for Subcommittee on Fiscal Policy of the Joint
Economic Commuttee.

4 See p. xvi of the 1975 Adzxwvy Counni Report The Council estimated extension of compulsory
coverage to Federal Civil Service and non-covered State and local employees would result in a
reduction in taxes of about 0.25 percent of taxable payroll for OASDi and 0.10 percent for the
Hospital Insurance program.

70-51 0 - TO - 5
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the taxable earnings of his or her spouse. If assumed earnings exceed actual
covered earnings, the excess would be taxed" just as if the person were
self-employed. The earne-d income credit of the personal tax could be expanded
to offset these additional taxes for low income families and to cover childless
families as well as those with children. (It should be noted that this proposal
does not call for taxing spouses according to some measure of the value of
household services rendered; the purpose in taxing them is purely to finance a
suitable level of benefits.)

7. lcemre Teastim o. Beefits

At present, Social Security benefits are free of income tax. This Panel believes
that greater fairness in treatment of different people could be accomplished if
benefits were to be partially taxed, the revenue therefrom reverting to the Trust
Funds to permit payment of larger benefits.

It has been drawn to our attention that very few among a long list of countries
exempt social insurance benefits from income taxation.

The point is that the benefit structure itself is and can be only partly successful
in giving relatively larger benefits (per dollar of contribution) to low income
people. This failure Arises partly because some people are in covered employ-
ment during only fractions of their careers, partly ix -ause outside wealth is not
taken into account, partly because some are and so,-.e are not beneficiaries of
private pension plans.

The income tax and the social insurance system both attempt to discriminate
according to relative abilities to contribute to government revenues, and each by
itself is only partly successful in doing so. Close examination of the possibilities
may show that combining the two methods of evaluating who is rich will give a
better measurement than the sum of these two currently unrelated measures.

The Panel does not propose that benefits for those al:-eady retired be taxed;
furthermore, imposition of taxes on benefits of those retiring in the future
should in our opinion be coordinated with the benefit formula so as to
accomplish the increased equity that this proposal contemplates.

8. Si.e of the Tru" Fuad

Two separate issues arise in determination of the desired pattern for the
OASDI Trust Funds. One issue is whether a large permanent fund should be
built to encourage capital formation in the economy. This Panel doubts that the
Social Security program is an appropriate vehicle for managing capital forma-
tion in the United States. A second issue is whether a fund should be built up in
advance of the demographic swing next century to cushion a large increase in
the payroll tax. The Panel believes that such a fund is justified and probably will
result from the 10.2 percent payroll tax rate we are recommending.

The current Social Security program doubtless has had some effect on the
accumulation of capital in this country's economy although the magnitude is
unclear. If benefits were fully funded, the Trust Fund would, we understand (by
one definition of the words "fully funded"), approximate 2.4 trillion dollars.
This represents considerably more savings than workers would have voluntarily
undertaken.

Absence of such a fund reflects the size of the benefits that have been granted
to beneficiaries (past, current and future) over and above their contributions in
taxes. Thaus, the system has operated, and will continue to do so, as a transfer
mechanism of immense size affecting private consumption and individual
savings.

Nevertheless, any decline in capital formation as a consequence of this
mechanism is a legitimate result of society's role in aiding the elderly, not a
situation for which the Social Security system should be criticized. If there is too
little capital accumulation, solutions can be sought through a mixture of fiscal

I Whethr such tax would be required or opional is one of the questions that would anse.
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and monetary measures unassociated with the social insurance system. A flat
payroll tax levied for the sole purpose of inducing capital formation would be
unduly regressive.

This Panel expresses no opinion on the adequacy of the current and prospec-
tive levels of capital formation, but takes this occasion to draw attention to some
useful references on this important subject.

This Panel's payroll tax recommendation is for scheduling a level tax rate of
10.2 percent into the indefinite future even though figures suggest that rates
somewhat below this may be sufficient to pay retirement benefits having
purchasing power as great as or greater than those now being paid. This means
that between now and the end of this century the OASDI Trust Funds may
experience considerable growth unless benefits are increased. Studies should be
undertaken to show what measures by way of benefit increase may be appropri-
ate in the interests of the beneficiaries and to prevent inordinate Trust Fund
growth. It should be recognized that a purpose of the Trust Funds is to make
abrupt changes in tax rates unnecessary.

9. Some& CAmputaioa in Event ef Preholeud Eeeaomei Dec ww

In Chapter 3, this Panel's recommendation of a price-indexed benefit struc-
ture was tempered by the observation that such a system would be stable and
within financial capability only if wage increases in general outstrip price
increases in the economy of the country. We now offer a suggestion on what
measure should be taken if that condition does not exist, i.e., if a prolonged
recession results in material excess of price over wage increases, generally
described as negative real wage growth.

There are two decisions to be made in prescribing for such an eventuality in
the Social Security law. The first is to define the circumstances under which a
change in the benefit formula ought to be made. The second is to state the
nature of the benefit formula change.

REzcoMmiNDATnoN: This Panel's recommendation is that changes in (a) the
provision for benefit increases to people already retired and (b) progression of
the formula bend-points,' should be provided for if economic conditions
become such that in a period of five consecutive years the ratio of the national
wage index to the Consumer Price Index is less than the same ratio of the
immediately preceding year at least four times.

If the condition just described occurs, and while it continues, our proposal is
that these increases be limited to the proportion of the rise in the national wage
index instead of to the proportion of the Consumer Price Index rise. This
proposal is meant to cover a period long enough for redesign of the system in
the light of events occurring and foreseen at the time.

,'a. Feldstem. Martin: "TowArd A Reform of Social Security.'" The Ptbwa lumest summer 1975.
b. Munneti. Alia H.: Th, Futa' of Sonul Stwuy. Chapter VI. (Forthcoming from Brookings

institution).
c. Lesnoy. Selig D. & Hambor.John C.: "Social Security. Saving, Capatal Formation," SMSaleruniy

Bul8tni. July 1972.
1 And the ausocated bentlit constants.
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Appendix A

WAGE HISTORIES AND CLASSIFICATIONS

Seti.u 1. Rate of Earuha C"kag

Tables I. 2. and 3 were derived from an analysis of the estimated total
earnings for the 1907. 1917, 1927, and 1937 year of birth cohorts represented
within the 0. 1 percent Continuous Work History Sample (CWHS). Total annual
earnings are estimated for those who exceed the taxable maximum by use of a
standard estimation technique that is a function of the calendar quarter within
%hich the maximum is exceeded.

In order to make certain that the annual rate of change is defined, and that
measures of variability are not unduly affected by a few cases with extremely
%olatile earnings, certain exclusions were made. For each pair of years entering a
rate of change calculation, workers with zero estimated total earnings in either
year and those whose earnings increased by more than 50 percent or decreased
by more than 33 percent were excluded. Earnings in the year of death or
disability were set to zero. Workers with very low Average Monthly Earnings
(AME) were excluded under the proposition that, since they are probably
part-time or sporadic workers, their presence would obscure wage patterns of
those with more direct attachment to the labor force. The cutoff point was set to
exclude workers with AME at or below $76. This point was fixed to be consistent
with the AME required for a minimum benefit.

Certain observations may be made with respect to these tables:
(I) TIhe declining number of workers that enter the computation, as time

adances, from among the 1907 cohort is obvious from table 1.
(2) 'he entry of the 1937 cohort into the labor market as time goes on is also

clear from table I.
(3) From Fable 2. it appears as if average rates of earnings increase are higher

for young workers, the 1937 cohort, than older workers, the 1907 cohort.
(4) Table 3 measures the variability of annual rates of earnings change using

the standard deviation of the annual rates of change as the measure. It appears
as if young workers (1937 cohort) have greater variability in annual rates of
change than other cohorts. Ben when the sample has been censored to exclude
extreme rates of earnings change, it is clear that there is a great deal of
%ariability in earnings change rates.

SMC. I RATES Of EARNINGS CHANGE

TABLE I NUMBER Of A3ORKERS IN EACH YEARS COMPUTATIONS:

Veafr ot Lrth. Sex 1957 1958 199 1960 1961 1962 1963 1964 1965

1901 Male (29 599 9 601 SO I 570 565 539 532
female 231 252 259 265 26% 169 270 263 266

Tctal 807 451 88 860 846 831 835 802 791
1917 M•le :Z8 749 '51 741 7165 748 733 7381 72

F emale 2 251 263 259 290 29 309 333 335 338
Total 979 1 C12 1 010 1 037 1 063 1 057 1. 1 •73 1 066

1927 Male 712 7 M1 804 iIl 815 820 833 1 33 836
female 152 196 .93 i04 213 246 263 l'5 279

Total . 954 977 997 1 (16 1 028 I 066 1,096 1 098 1 115
1937 %ale 312 %0 532 S77 c15 626 697 710 762

Female 170 207 210 199 210 213 M05 197 220
Total 432 767 742 776 825 841 902 907 982

Total .. 3.282 3.607 3 617 3.695 3,762 3.803 3,399 3.80 3.961
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TABLE I1 IsiuMBER Of *O3'.[RS IN EACH YEAR'S COMPUTATIONS -- Cotimed

Yea$ of bit% Sex 1966 197 1981 1959 1970 1971 1972 Total

1901 Male 529 S17 412 426 399 333 206 8.117
female 263 256 254 223 14 161 113 3.805

Total 792 713 736 C49 'A3 494 324 11.923
1917 Make 79 7313 723 7i5 097 f,44 577 11,473

female 349 334 341 355 3*9 335 313 5.052
Total 1, C5,4 1 ,72 1 369 1 (70 1 C23 979 890 16. 525

3927 Male 832 842 820 824 617 783 097 12 921
I male. 292 32G 313 341 349 351 350 4.369

T rtas 1 04 1 16Q2 1 113 1 165 1 166 1341 1 047 17 290
1937 Male 7t3 796 737 794 7A9 732 696 10. 732

female 214 217 227 230 236 243 245 3,443
Total 977 1 13 1 014 1 024 1. Co 1,025 943 14.225

Total 3.947 4,020 3.957 3,903 3.232 3 639 3,.24 59,963

I Data are from the 0 1 percent CWHl lot e&ti pasr of Wears. The numbet of *otet$ entering the computation of the
eoses with lefo earnings i i ether tear ate omitted Workers a-erage fate of eairvnrrs change enc.q in the indKate3 lea
whose earnings nMreahed mose than 5O percent Of deCreased is recorded
more than 33 percent are so.0 omitted iarnin gs in tear of death
or drsatett are set to zero Wo6efts with AM[ " 176 ate also
omitted

TABWE 2 - AVERAGE ANNUAL RATE Of EARfNINGS CitANC

Iltpreswe as percentages

year oftbrth, Sea 1917 1913 1S59 1960 1961 1902 1963 1964 1965

1907 Vale 42 1 5 5 5 3 5 2 7 2 6 3 4 3 7 4
female s 2 4 6 5 2 5 3 3 5 1 a 0 C,2 3 3

Tota 45 2 4 56 32 29 34 A 16 l 4 3
1917 Male 5 1 5 66 32 77 44 34 48 43

lerla• 53 53 70 40 57 (2 45 `1 S9
Total 5 3 26 6 7 3 4 3 6 49 3.8 A 9 4 8

1V7 VMle I9 4 6 3 0 5 9 3 2 65 4 7 2 2 6 2
Female 6 2 5 1 4.6 ! 4 5 5 7 5 8 6 4 5 1

Total 63 47 7.3 55 34 63 59 f2 59
1937 Mate 10 4 9 6 33 3 1 5 3 5 10 3 8 7 7? 8 2

female I t 2 6 9 7 6 5 7 4 9 5 9 4 3 56 4 7
Total 10 7 8 1 10.1 3 1 76 9 2 7 8 8 4 7 5

Total 64 45 73 49 A3 59 50 C0 57

TABL1 2 1-AVtRAGf ANNUAL RATE Of ARIIINGS CHANGE t

Year of btih Sea 3966 1967 961 1969 1970 1971 1972 Total

1$07 Maw 67 33 50 54 34 30 29 39
female 4 5 s 4 5 0 4 7 5 6 1 5 5 4 4

Total 60 40 50 52 41 25 77 A0
1917 Male 72 38 C 7 5 2 4 3 5 0 3 4 7

female 56 61 80 70 67 50 55 59
Total 66 45 71 58 54 50 60 50

1927 Mate 86 49 3A 67 47 56 30 62
female 7 3 75 3 5 • 31 75 5 6 f6

Total 84 56 84 73 57 62 7 ? 63
1937 Male I1 0 6 7 9 6 3 1 7 7 7 2 91 I I3

Female 57 6 6 102 83 1 3 86 7 0 70
Total 3 67 97 82 70 75 1% 34l

Total 78 53 78 68 57 53 f,7 ,3

Lao' are from ire 0 1 percent L(14 I for ea(h pair ot tears wme*ea with ierfo gaor, nj ,r eQrer V est var orm.,tte•D r-er$ *a.Se
eartril: r•ceSeaoe more thrn 5% perce-t of decrease, mote thin 33 percent ate also :vttee fa- of s ea' f -- ,tY 0 o)w -o C '- ve
'et to demo lfot.er$s with AM[' 1t7 are also irmtted

TABLE 3 L-STANl ARO DEVIATIONS OF RATES Of CHANGE IN EARNINGS

[EIptessed as piercerrapsl

Year of birth Sel 1957 1953 1959 1960 1961 1962 1963 194 Ko5

1907 Male. ........ .. 15 9 14 3 16 1 14 6 14 1 13 4 13 0 14 7 ;4 1
Female 15 0 14 4 13 3 13 7 13 3 13 7 1i 5 13 5 179

Tot.al.......... 15 7 144 153 14 4 13 9 13 6 35 :4 4 4
1917. Male............... 15 3 14 7 16.2 15 4 11 0 15 1 3 7 14 3 1*3

female ............. 15 4 15 3 15 0 14 5 14 3 14 4 13 7 13 3 14 3
Total .............. 15 3 15 0 35 9 15 14 9 14 9 3 7 14 3 14 3

1927: Male ..................... 15 3 15 5 16.2 156 15 4 15 5 14 7 15 5 15 3
Female............... 16.2 15 5 16 2 15 6 16 0 159 151 14 9 14 3

Total .............. 15.9 15 5 16.2 156 155 15 6 14 3 15 4 15 1
1937: Mae .................... 19.5 19.0 19 7 191 1 2 16 7 166 7. 1 17 1

Female ............... 19.0 16.4 16.3 15 3 16 6 13 5 16 1 16 1 16 7
tal .............. 19.3 18.4 13.0 13L3 17.9 16 7 16 6 17 0 17 7

Tol .............. 1&.3 16.0 16.6 15 9 15.7 15.4 14.3 15.4 15.Z
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TASBL 3.- STANtOA1t DiVIATIONS Of RATES Of CHANGE III fARitiGS i..n'im, I

VeYml borth and sea 196 1917 961 i*96 IW;O 13 11172 TOW

i97 Maiale 66 35.2 15.2 145 14 56 17 14 49
female 313 3 i2 1] 4 14.7 36 2 13 7 16 3 14 2

lotal 53 Is 3 14 6 145 35 4 Is 0 172 14 1
1917 male is9 144 i 53 i5s 14 4 15 3 14 3 Is I

female 14 314 3 145 45 14 S 13 6 14 3 14 4
ortal IS 144 i 13 14 9 145 14 7 14 6 14 9

1927 Male 163 i5 2 153 i i 1353 5Is5 IE2 356
female 16 15 4 i5 ? 16 3 15 3 14 6 is 5 15 6

Total 16 3Is 1 3 5 6 I I 4 i3 13 6 15.6
1937 mal 1364 351 156 156 If 3 531 3 3 1369

female I31 177 17 4 V 0 1( ( 14 9 15 3 16 1
total 16 3 5 7 16 1 5 9 Is 3 i5 6 Is 4 161

tdial If 1 152 i5 5 355 35 i 15 3 15 7 !5 6

Uatl ve fa , tnte £, I percent CAHS fo; eait pair ol pears. *,iess .tm oiercr ea'rnhs an either peat are oml-ted *r•kttfs vlhose eare-
-'s , '• I r.a I a- to' an o , ft eA mote Irian 3i 3 ercentl ate AsO uor~led I ifn'r is i1 )teat of CeAlh Of di b.1hty alte set to
lei;.A lt I? A $7t, 4> e air omnttd•

'I ables 4 Tihrough 14 pro% ide data on annual rates of wage change for workers
%ho rei.naii es,,iV5 t•i.sl thin the same broad earnings leel class. The objectise
is to Inidei staiid tie tge pattei n of ,-ainings thangigs %tthin low, middlee. and
high cainilgs groups. I fie data once again is the estiniated total earuings for the
1907. 1917, 1927. and 1937 %ear of birth (ohorts represented ssithin the 0.1
per(rint (,WS. ()Oinl voikeis %ho remain in the same earnings class (lowest
thiid, riddle thud, Illghest lhird) for 14 of the 17 years fora 1956 through 1972
are linlided. For reasons spelled out before, workers sith low AME's are
Cxrluded. For each pair of cars, the analisis omits workers % ith zero earnings in
either Near and those miith earnings that In(reased more than 50 percent or
decreased imore than 33 percent. Earnings in the ,ear of death or disability are
set to zero.

I ables 4 and 5 deline the estimated annual earnings. for each ,ear. sex, and
sear of birth ,liort group, that dilide the Aorkers into equal groups of low.
*Iiiddle. and high earners. Table 6 pro% ided a mountt of the A orkers not excluded
and elitem Ing thie t ,,inputajto.i for lo% eai niigs A orkers. "1 able 7 1.oninials annual
Ims of t| 'inings thainge v ithin the low earnings grout)s and table 8 lists the
sta3ilard desuimtlon of rates of eainiigs (hatige. l ables c. 10. and II b•l ow the
sarie pattcin in repoitilig infozijnation for workers persistently , n the middle
eaili33 gitups. "1 abl's 12. 13, 14 provide inloi ilationi. oigainizd in tie saime
tfi-sii•n, f4r those persisteills in the tipper third ()f earnings groups.

Certain ,isersatioris ias be made ith respect to these tables:
(I) 'litbles 4 and 5 inditate that, as Aould be texpe(lted. the disibutiion (o

etiniated earnings for nmen is to the right (of that for intsomen.
(2) Froim tables 7. 10. and 13 it .ippjtar% as ift %orker•, per sistenil in tie high

earnings Llasses have a higher as -.itee lale of earnings isitrease than those
persistently in the loi4 eariiiigs (r noiiddle ('ai iinigs groups. It also appears as if
%oui lger workers (1937 taliort) tend to hast" larger rates of iiitrease than older
it orkers.

(3) From tables 8. 11. and 14 it appears As if %- )Ii keis persistentl, in the high
earnings groups ha%e greater sariabiits in thir latest of earnings change than
%%orkers in the iniddle or high earnings groups.

Ilie analysis of rates of (tiange within the groups of vtokers persistentl% in
the lower third o)f The diinhottri, (f earnings is conpl(ated bs the exclusion of
,ears in % hith zero earniings are recorded. In 03 der to isolate this problem, these
annual earnings data 5itere also analyzed bi disidinig sear of birth and sex groups
into five equal (aIiiugs groups for each calendar Near 1956-1972. In this
analysis it uas t),,.nd that those persistentl. in the lowest quintile group had
greater %ariabilih as measured bh the standard desiation of the rates of
earlill gs change) and tie lowest average rate of earnings increase among the
five gi ,,aps.
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TABLE 41- AVERAGE ANNUAL LEARNING By AGE SIX COHORT OF WORKERS ilNO CONSISTENTLY REMAIhED IN THE LOWEST
THIRD Of INCOME DISTRIBUTION

Yme of birth aed SIm

1907. 1907. 1967. 1917. 1917. 1911.
loa of earnines male lemae total male female Intal

19A . $3,310 $1,781 $2, 52.9 3.725 $1,579 $2 08
1951 3.563 2. 00 2.303 3,549 1 c8 2.90S
19s1 . 3 444 1,.91 2.703 3, 790 1,342 2.9?2
19:19 3,624 2, C44 2.13 4,126 1 943 3.10s
190. 3. 702 2.146 2 377 4,096 2. 064 3 101
1,01. 3.,449 2.226 2, 757 4,9.9 ?719 3 41

196Z. 3,77 2, 147 2.984 4.361 , 419 3 366
196.. 3.361 7.307 3,076 4. S6 2.333 330M
1964 . 4.118 2.562 3 29 4, 2.49. A" 69
19%( 4 151 2,573 3,341 4, bI 7 S44 3,759
1966. 4. 36 2?.60 3.451 S. 2 2, 71% 1 974
1967... 4.436 7,931 3. 687 6, 471 3 02S 4, .25
1i . 4, L76 2 964 3,761 .5 84 1 294 473
190 4, ý62 2.3' 3 865 b, ,uis 3 ý91 4868
1910 4 48 2, 19 3 674 , 3b4 3 909 . 021
1911 4,441 2, 19 3 626 6. 726 4 (197 S 266
1912 2 148 I 71. 2.272 7.117 4.214 6.486

Tu1:. 3 81O 2, 252 3. L16 4. 15 -,631 3,720

TABLE 4,- AVERAGE ANNUAL EARNINGSS BY AGE-SIX COHORT Of WORKERS 1O4 CONSISTENTLY REMAINED IN THe LOWEST
THiltO Of INCOME DISTRIBUTION Continued

Yer of birth and moe

1927. 1927. 1927, 1931. 1937. 1937,
Year of earninp male female total male female total Total

1956.. . . 83 440 11 163 52 713 199 $5762 $714 $2.034
197. .... .. .3,417 1 278 7.212 1, It 9313 1,11s 2.134
191.. .. ... 3. fl.0 1.40S 2,389 1.253 1. A.l 2,285

19S9 ........ 3.838 1.3)4 3.03S 1.610 1.6572 , 695 2 51?
190.... .. 3 926 1.44 3.093 1.9% 13 no 1,937 2 688
131 3.9"9 !.694 3 130 2 114 1.912 2.015 o 710
1%6 4 s1s 1 674 3.9v2 2,610 1 9 2 363 2,99
963 4,670 I. 982 3 573 3,013 1. 3m 2.761 3193

1964. 4.0W9 7067 3.739 3. 43 2,131 3 71 3 470
196 . 5 1611 2 ,2.7 3 9 8 4,135 2.350 3.586 3.681
1966 S.72 2, 4. 342 4.811 2.173 3.900 3.927
1967.. 6.169 2 00 4 F33 5,294 2,461 4,230 4,136
198 6,741 3 151 4 917 56348 3,105 4,74S 4.481
196 . . 7,415 3,611 6,319 6 . 4W 3,310 5 212 4.881
1970. 7 461 3.656 5.477 6.664 3.435 S.618 . 159
1971... 7176 3.974 , 630 7.223 3. 39 5.915 5.410
19122 ........ 8.07s 4.05 6, 123 7,66 4.278 6.301 6.490

Total . .. 4,790 2.216 3.063 2.993 2.064 2.65S 3,316

I Data is f1om lhe 0 1 Piecent £,.1S Wo•,e$ with zero earnings are eqhIaded. as are workers whose annual earnings increased by
mnoe than W4 pleceat or decreased mote than 33 percent. In ear of death or disabibto, earn8ins are set to zIe, workers with AME(_76
mi s&uiudtl.

TABLE 56 AVLRAC•I A'NOAL s iAikII.S BY A•f. S[X CUmOIT Of *URKiRS ri?0 CO'SISTk%TLY REMAINED IN THE MIDDLE
TflRiD Of INCOME DISIiriBUTIU4

17, ..W"6. 19k 7, ,17 1917. 1917.
tea, of earn nirj r. aIf le'l sie t1.21 male female Mtal

1956 5 85 52 .* 25 $4 i A 5 66 S2, U7 $4.878
69, 5 444 3 .6 4 827 5 971 3 U46 5 235

191 5 '31 3 i9 4 ArI 65 89 3.OZ 5.090
1959. t. 068 3 423 6 (I% b 17 3.498 5,614
1%0. C. J.07 3.412 5 330 6, is5 3 514 5.642
1961: 6.131 3.016 5 6132 c t.5 3 603 5 743
192. 6 448 3 710 5 551 7 6.3 3 8,t 6.042
1963 b, 716 c 977 5,66.8 7 257 3, 90 6.200
1964 6,841 4212 6. 160 7 E1Z 4 181 6,510
1%5 7 125 4 299 c 137 7 891 4.351 6.675
1966. 7,6(12 4.390 6 b49 8,316 4 W0 7.203
1967. 7, 74 4 726 6 661 5 76 4.63 7,,439
198 8.167 4 910 7 10 9 307 5 124 7.904
1969 8 344 5,120 7 3?l 9.8,8 5 405 3,335
1970 8 531 56,41 7 826 10. 1W 5 830 .662
1971 8. q19 5. 75 7 915 10, 759 6 264 9. 119
197 7, m 5,351 t 574 11 E. 6.367 9,823

Total E. 7-6 4,073 5 579 7-8, 4,351 6..709
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TABLE S.-AVERAGE ANNUAL EARNINGS BY AG-ESEX COHORT Of WORKERS WHO CONSISTENTLY REMAINED IN THE MIDDLE
THIRD Of INCOME DISTRIBUTION-CAeelrerd

Year o4 earengs

Iq VA ........ ...3956 ......... ..
I951 ... _. .. ...
it• .......... . .

1964 .... . .. .
I% ! ..... ... .
1986 .....
1967 ..... .

1964 .... .
1970 ... ..
197 ...

1619..
3362....

198....

1970.
3311
1372..

1327. 1927. 1927 1337. 1937. 1337.
101110 o tb niw ma 4 Inmle told

$5. M1
5.312
5. 5475. 733
6. 217

6. 947. 311
7.1348. 137
3.941
3. 340

10,.OR
10.905II. 545
12, 16
:z. 122

$2.761
2,39133.1liS
3. 097
3.106
3,1376
3,371
3,55133.5183.l80

4. 534.303
5. 176
5.571
.5920

6.3S2

1. 624
4. 10
4,361
5.345

5.732
6.154
6, 5306. VAo

7. 276
7,648

1,8339.318
9, 764

10,297
10.962

S1.31%
2.0711
2,448
3.303
3,112
4. 274
4.7625.332
5,91?
6,516
7,2217. 731
3. 463
I0. MI
10.113
11,017
11.9315

51. m1

2.676
3.030
3.323
.,501

3.6113

4,026
4.1211
4,2234.663•
5. 057
5,534
5. 767
6,258
6.521

$11.66
2.133
2. 5723,194
3.726
4,041
4,412
4. 31
5.414
5.0n
6, 713
7.107
7, 374
1,436
3,102
0.511710. 597

14.256
4.371
4. 4U1
4.1064,%11
5.132S, 4"

6. Z06
6. MZ

7,9741.4077.354Z

10.0I45

Towl.. 6.020 4,111 1,034 6,418 3.916 5.649 6,3 3

Data is tramn the 0 1 percent CWHS Worker$ wINh Isla earnings ast elicluded, as ate workers whose saflnu wanel 0s created by
mare than 50 percent Oa decreased more thtan 33 percent In year of death or disabllitV. earenis net to zero, workers with AME< $76
are Iecluded

TAbL * .'uMlitil f hlIilo•IRS Vi 1H LUAiST ThkU Of A#WAGE lSIRIBTIUN IN 14 OF 17 VYARS, WITHIN YEAR Of BIRTH
',0 IX GROUPS BY YEAR Of EARNINGSIA

1 i57 1l4 1939 (90) 1%tI 196,2 19613 194 195 136

110
34

143

I r

(12
20

IV
49

59

II0
41

151
143
26

161
136
If'168152

40

133
38

III
13

I•0
54
3

(07
42

149
141'II41

182
132
18ISO

56
9

'S

101 107 96 91
48 43 42 33

i43 I3O 133 335
142 127 332 141
47 1 U4 5S

133 173 176 196
138 164 142 151
?4 36 24 25

162 190 166 176
43 66 66 12
16 33 1 Is
65 17 77 37

94
411335

INI

191
149
27
176
34
It

103

Idtal 5319 631 3 630 646 %5 . 95 557 604 605

TABLE 6.1- NUMBER OF WORKERS IN THE LOWEST THIRD OF WAGE DISTRIBUTION IN 14 OF 17 YEARS. WITHIN YEAR OF BIRTH
AND SEX GROUPS BY YEAR OF EARNINGS :-Continued

Yeat of wrrth Sex 1967 1681 1939 1370 1971 1972 Total

1907 Male 82 76 65
Female.. 39 U 35

Total-. 121 120 100
1917 Male .. 136 133 134

femr,!. 56 63 70
Total- 192 201 204

1927 Makle 154 137 142
Female . 43 43 62

Total .;. I97 e0 194
1937 Male. 37 92 36

Female ... 21 32 32
Total.. 111 124 131

Total..... 623 625 - 629

1 Oats traIST the 0 1 percent CWHS Workers with zero
wnrinrg are excluded, as are workers whose annual earnings

icreaned by Mlrle than 50 percent Or decreased more than 33
Percent In year of death or dsaebll'y, aenes are seo to Zero.
workers with AME<$176 are excluded

63 52 32 1 431
29 27 21 607
97 79 53 2.031
218 120 94 2.117
72 70 70 334

200 130 164 2,951
135 122 116 2.186
65 65 70 68

200 137 136 2.754
81 104 31 1.345
30 32 42 309

113 136 133 1.454

635 $a2 536 3.197

3 Year is the calendar veae at ead of the period ower wlecb
change is measured.

v ea I n Loth 4ea

3907 Male

l tal
191 Male

I emale
7 utal

1927 Mate

1937 Yale
I 1,ale

1 c•!ial

I'
43

171
Ila

172
113
23

136
19

It?

II
23
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TABLE 7.'-AVERAGE ANNUAL RATES OF EARNINGS CHANGE FOR W04RERS PEI$STEXTLy IN THE LOWEST
THIRD OF WAGE DISTRIBUTION

JEWIar as poruum l

Year of birkh Us 1751 9511 % 1911 1ll

1901. Male. 3.3 0.6 1.3 3 $ -1.0
Femle . .. 3.3 1.1 6.3 2 4 -. 2

Tow... 3.3 .8 7.6 3 ? - I
1117 Male. 2.0 3.0 1.1 I 1 2 8

female -1.1 11.0 2.9 6.6 68
fo04l 14 4.9 1 21 42

1921 Male 3 5 8 86 6 5 3.9
f emale SB I1 13 - 9 2.6

I3 16 16 5.1 34
1913. Male 9.1 6 3 10 4 !1 1 10 7

female -21 1 -3 6 lSg 4 10 6
Total 4.1 1 1 8.2 11.6 10 7

oal 20 ,5 4 , 46 3 4

192 1OU 1954 105 1966

3.3 3.1
10.6 5.1
96 4.1
32 1

100 4.6
4.0 10
49 3.3
2.1 44
46 3.'
6 67
61 -2
69 75

52 31

$.1 8.6 6.5
61 -1.0 5.0
5.6 9.4 6.3
37 6.5 43
1 91 6.9
32 72 5.1
6.4 81 0.6
6.7 -2.1 11.4
64 72 103
1.2 16 19.1
22 74 I569 76 82

$.2 6.9 76

TABLE " AL@RAr. ANNUAL RATES 0f EARNINGS CHANGE FOR WORKERS PLRSISTENILY IN THE LOWEST 1TIRD Of WAGE
DISTRIBUTION Contlnued

Yeag of birth Sea 1%1 1958 190 19170 1911 1912 Total

1907 Male
female

total.
1917. Male

F emale
Total

1921 Male
female

total
1937 Male

female
Total

I utl

41
5190
51
92
61
34

11
96
80

II 4
4

6 7

73
833
6 3
71
60
99
a5

40
18
3 2
93
16

70
46
63
94
9S
94

-7 0
79

5 143

969
62
451
951
66
86

111I
03

29
-25

II
52
67
98
c3
61

.4164
13?
60

3S
12
26
91
13
37
53

1 060
66
76

40
36
3,
38
69
46
60
64

5189
11
62

90 16 64 51 90 92 9

I Rates 1o0 sorestIk. countedi en talil 5

tABLE II SIANOARD DEVIAIIONS Of ANNUAL BATLS Of EARNINGS CHANGE FOR WORKIRS PERSISTENTLY IN THE LOWEST
THIRO OF WAGE DISTRIBUTIUN

Impressed as percanaa•esl

yeaw of bath $,sea 1991 19 156 199 90 1951 1062

1901 Male
female..

Total-
1917 Male .

female.
Total.

1921 Male.
female

Total
1937 Male .

female
Total

Tout.

18 1
16.8
11.5
15 6
17 0
IS I

14 4
1s I
25 3
19 2
22 9

17 6

17 1

16 6
21 8
18.0
is 6
is 9
16 3
Is I
18 a

206
19 3

-i 0

18.6
137
17 4

19 3
Il 6
16 5
10 I19 1
16 0
21 0
24 1
22 1

1l 2

17 7
19 5
171
17 I
19 81718
IlII11 1

17 32L 1
12 9

19 I
15 2
1, 2
l1e 4
205
17 6
17 2
200!175
21 2
73 9
,19

1168

14 7
16 0
19 9
11 3
18 2
Ill6

17 0
19 3
16 61i 1

193 1964 195 1966

16.9
21 2
18 3
19 7
I1 5
16 3
16 0
200
16 8
16 I
13 6
1 16

17.1 16.9
196 1i 2
17 0 160
I1l 17.4
1i9 ;6. 5
160 11.2
1609 16 4
20.7 2C,0
17 5 17 4
206 209
20 9 19 420t 20 4

1s l
17.0
is 3
19 6
19 0
16.0
15 0
1i 9
16 6
19 4
19.3
16 5

16.8 113 160 17l 172

TABLE 6 1 STANDARD DIIATWIONS Of ANNUAL RATES OF EARNINGS CHANGE FOR WUNALRS PERSISTENTLY IN THE LOWEST
THIRD Of WAGE DISTRIBUTION Contaied

1967 1958 1950 1970 1911 1972 Total

Is 0
20 2
1 7
17 1

Il 7Is 1
19 9
16 0
17 5
23 4
It 7

15 3Is 7
17 3
16 6
Is 6
16 3
17 3
11 517 8

16 6
19 8
17 5

1i 6
17 9
17 1
185?
16 5
177
16 4
19 3
11 7
17 3
19 6
1? 9

17 4
22.8
19 6
14 9
17 0
190
1i 9
18 2
18.9
i1t
20 4
19 1

17 6
19 717 ?

16.9
16 2
16 7
17 7
16 0
17 4
16 1
14.0
15.8

16.1
19 2
17 8
17 7
Is 1
16 7
i1 2
16 0
16 1
15.7

16.0

17.4
18.4
17 7
16 1
17.1
17.1
17 1
it.
17.5
1I.3
19.6
18.6

17.65 7l 16.0 16 3 16.0 16.7 17 6

' Data ale from the 0 1 Petll CWHS Worliees wrth zero earn1e10 are 11 -luded, as are workles whose annual earlunis inc-eased bymore than 50 percent Or creased more than 33 poicent in rear of death or disabslety. earnesp are set to zero. workers wth AME fi67
are excluded.

Year of bMlk Sea

1901 Male
female

Total
1917 Male

female
Total

1927 Male
female..To . .

1937 Male
female

Totl..

Total
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TABLE JL--.NUMBER Of WORKERS IN THE MIDDLE THIRD Of WAGE DISTRIBUTION IN 14 Of 17 YEARS WITHIN YEAI Of BIRTH
AND SEX GROUPS IV YEARS Of EARNINGS

ye ou bc* See 19f7 1SOS 1A I 39A 0 1NG 192z 19L3 1954 195i 391

9i0. Ma ...... 5... 554 4 95 56 $7 591 56 56
Female ......... 23 73 23 23 23 23 23 23 23 22

Told ..... 71 77 77 78 79 s0 71 73 71 78
I917. Male ........ - 103 103 103 103 104 103 102 102 to 102

female ........ 9 23 24 24 24 24 24 23 2 24
Totl ..... I 32 12 124 327 Ile 327 324 12S 120 126

1927 mal ........... 1M00 log 106 109 10 30T 107 104 103 103
Female ......... to1 10 U 9 10 31 33 31 I1

Tota l 03 130 i 11 313 117 1 133 11 111 120
1931 maw ... 1 13 13 17 35 1s I 3 Is 13 17

Female . .... 3 7 8 1 1 1 10 9
Total 10 22 20 25 24 24 21 21 28 26

Total .. 319 33 337 343 3M 348 391 349 346 350

TABLE II NUMBER OF WORKERS IN THE MIDDLE THIRD DO WAGE DISTRIBUTION IN 14 OF 17 YEARS WITHIN YEAR OF BIRTH
AND SEX GROUPS BY YEARS OF EARNINGS- Cowtieed

yea of bolo Sea 1967 391l 3%9 1970 1171 1972 Total

3901 Male.Female
ToWa

1917 Male
offo

1921 Male
Female

Total..
1937 Male

F emale
Total

Total

57
22
79

109
24

129
108

11
119
19
9

23

57
24

104
23

1?1
109

29

55
24
79

104
24

123
1DS
10

III
19
9

23

4'
21
67

102
24

326
106

9
t15
13
10
23

40
20
60

100
24

124
103
30

113
is
30
29

21
3?
911

120
102
It

113
19
10
29

an
3$'

1,139
1.639
372

2,007
1.692

160

265S
142
407

365 355 353 3)5 326 29 5.452

A Data aoe frm the 0 1 percent CWHS Workert aeth Zero
eaangris ame lauded, as are workers whose annual eann
,nreased by mnie than 50 percent or decreased more than F3
percent In year of death or dsab.alety. earnings are net to erfo.

weokets ailh AM( -'116 are eaxluded
I Yea ,I the CAleadle year at th eel fO thl period oWeo entec

cheapl ei measured.

TABLE 10.--AVLRAGE ANNUAL RATES Of EARNINGS CHANGE FOR WORKERS PERSISTENTLY IN THE MIDDLE THIRD Of
WAGE DISTRIBUTION

IF apoef•it e Se1ceetagua5

Year i4 berth Sen. 397 1953 359J 3150 3961 3962 1963 3964 1965 1943

7 2 10 531 431 23 37
2 6 2.9 7 4 -34A 6 3 5 3
9.3 1 6 5 9 3 9 3 4 2 7
6.4 3 7.4 3 0 9 431
7.6 531 7.2 331 6 7 2
6 6 3 2 7 4 3 9 2.0 4 7
5 B 33 338 6 1 1 9 638
38 171 5 6 4 9 7 1 23a
6 0 3.4 3.9 6 0 2.3 6.9
5.9 6 1 21.2 6.6 9 4 12.4

-5 3 -3.4 1531 5 4 9 6 5 1
2.5 2 2 19.0 b 2 9.5 9.7

6.3 2.1 3.1 4.3 2.1 S.2

3.1 3.2 58 8.4
3.3 6.3 5.5 2.3
32 4.1 57 6.1
39 32 4.4 L.1
23 4.1 5.0 4.6
37 33 49 5.3
5.0 6.6 4.9 10 4
438 9 49 6.4
S.0 69 43 10.0

13.3 6.6 9.6 11 92.2 5.4 3.9 6.7
9.3 62 7.5 10.1
4 4 4.9 5.2 7.3

TABLE 101 AVERAGE ANNUAL RATES OF EARNINGS CHANGE FOR WORKERS PERSISTENTLY IN THE MIDDLE THIRD Of WAGE
DISTRIBUTION Continued

Year or birth. Sex 1967 968 3968 1570 1911 1972 Total

1907 Male .. . 0 5S 49 63 -0.7 3.0 3.8
Fomale.. 3. 836 52 6.4 2.6 1 4.2

Total .... 3. .0 64 5.0 63 4 6 3.9
1917 ma .....M 35 65 5.9 52 5.7 6.4 4.6

Feomle 35 84 8.8 47 40 31 5.3
ToWta ...... 35 68 63 51 54 53 4.2

1927 Mail e... 3.3 80 7.9 43 62 8.0 6.1
Fermie.... 104 140 64 3.0 87 3.0 6.6

Total... 44 34 71 42 61 7.5 6.2
1937 Male. 10 3 7.4 9.8 6.1 32.1 9.3 9.9

Female 69..... 6 90 7.6 60 2.9 9.5 5.4
Totl .... 9.5 79 9.1 6.3 8.9 3.0 8.3

Total .... 3 7 7 3 6.7 5 1 5.2 6.0 5.3

Data are Itom the 0 1 percent C*HS Womks with zero earnings ate excluded, ;n are workers whose annual earnngs icrevsed
more than 50 percent or decreased more than 33 percent In geat o0 death or disability, naiminp ace set to zero, workers with AME 5$17
are excluded.

1907 MAle..
Fewale..-

Totl ....
1917 Male..

Female -
Told ....

1921 Male .......
f. ...

Totl ....
1937 Maile ....

Female .....
Total ....

To l ....
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TABLE 11.t-STANDARD DEVIATIONS OF ANNUAL RATES OF EARNINGS CHANGE FOR NOI0,.S PERSISTENITLY IN IT" MIDDLE
THIRD OF WAGE DISTRIUTION

I•Epesaie as wceeposmel

1351 91 1i91 190 1161 12 163 1%4 I % 136 1366

190: Male ........ 12.1 8.7 10.3 10.7 7.2 3.5 10.3 3 4 10.2 11.4
fema l 13.8 7.3 9. 9.51 12.7 8.5 12.0 10.0 6.1 12.3

Towl.... 13.2 3.1 10 2 10.9 9.4 3.7 10.3 9.6 3.3 12.6
111: Male.... It1.$ 11.7 11.3 110 9. 9.3 11.5 10.6 10.3 12.1

Female..... 14.0 11.2 12.3 13.6 3.1 i0.2 7.6 11.0 7.6 5.6
Told.... t2.4 11.3 i1.91 10.! 9.1 9.1 10.9 10.2 3.3 11.6

1321. male.... .. 12.A 13.0 13.7 14 3 12 0 13.2 12.6 11.0 133 14.5
Fomaie..... 14.2 8.4 &.3 5 6 12.1 17.1 It 5 14.6 3.5 10.1

Told.... 12.6 12 0 13.3 13.9 12.2 13.6 12.6 14.9 13.3 14.2
1i37 malw ... 0. 20.8 1.6 20 3 13.2 17.3 16.2 12.7 7.1 9.2 13.3

Fle . 24.2 13.7 13.2 4.3 10.7 2.3 6.9 10.7 7 2 6.1
Told.... 22.1 i0 1.1 15.3 15.1 13.3 12.2 8.11 3.3 11.6

To01W1.... 13.1 12.0 12.3 12.2 11.1 11.3 11.5 11.8 11 1 12.8

TABLE It.'- STANDARD DOLIATIONS Of ANNUAL RATES OF EARNINtGS CHANGE FOft WONIIERS PIRSISTENTLY IN THE MIDDLE
THIRD OF WAGE DISTAIIBUTIO ON-Co.- ueiO d

yeau of Iuit. Sea 1%7 Is" 19F6 1910 1971 1912

1907 male.Iromo...
lowal..Tot aL.

1317. Mae..

Total....
1927. Male.

female
Total...

1937 Male. m.

Tow..

Total..

93 9.7
10.3 s0
10.3 9.4
10.0 11.1
3 4 12.1
9.3 11 3

10.0 9.6
III It S
10.3 9.9
14.1 9.7
11.6 13 1
13.4 11 2

10.1 10.4

Told

10.7 11.1 16 6 18 6 11.1
11.5 9.3 12.0 15 6 11 2
10 9 10 6 15.3 17 4 it I
10.0 11.0 11.7 11.0 11.0
10.1 10.1 51 so10.1 10.6
10.1 10.3 11.3 10.9 10.9
3 3 11.1 12.1 10.6 12.6
9 S 13.s 6 4 13.1 11.?
11. 11 3 11.7 11.0 12 5

11.7 9.9 11.9 14 4 14 5
6 I 5.3 7.1 12.5 10.3

10 3 6.7 11.4 13.9 13.5

10.0 10.3 12.1 12.4 11.8

I Data eie from the 0 1 percem CONS Wolkels with ztro easninge ace escluded. as afe workers whose annual earm:s increased by
mowe than 50 porceat or deceased mnee than 33 peeceet in yeal of death ow disability. earnings ace set to sore, wockets w.ll AME <$76
ate eac•lded

TABLE 12 1- NUMBER Of WORKERS PERSISTENTLY IN THE HIGHEST THIRD Of WAGE DISTRIBUTION BY YIAR WITHIN YEARt OF
BIRTH AND SEX GROUPS BY YEAR OF AIRNINGSI

Year o4 berth $ea 19$7 1911 1959 190 1961 1962 1963 1964 1961

190.1 Male
Female

TOW ....
1917 Maile

f emakl
Towal ....

1927 Male

Total....
1937 Mal .

female
Total ....

32 85 15 34 36 a 34 81 64
42 44 41 19 49 49 48 4U 47

124 129 132 133 135 137 132 129 131
Ii 131 13 138 143 146 141 145 136
42 43 45 51 53 54 W 53 52
Ill 133 134 10 196 200 193 198 1 a
1is 124 124 12'j 12 129 125 124 120
39 33 10 44 44 44 44 44 44

164 163 164 169 169 173 169 166 164
21 34 31 W is 39 42 41 42
6 S 5 10 I0 10 t0 9 9

33 39 42 U8 4U 49 52 50 51

Towl.... age 511 522 539 54 559 546 545 534

1966

so
46

134
134
53

187
120
43

163
41
10
51

!135

TABLE 12V Ný hMBER Of WORKERS PERISITENTLY IN THE HIGHEST THIRD Of WAGE DISTRIBUTION BY YEAR WITHIN YEAR Of
BIRTH AND SEX GROUPS BY YEAR OF E4ANINGS1 -Contnuoed

Year of birth Son 1967 1966 199 1970 1971 1972 Tow

1307 Male
Female

Totwl...
1917 MaleI e'rni

Total..
197 Male

Female
Teota....

1937 Male
Female ,.

ToW....

Total...

84 96 81 ;i 67 41 1.284
50 a 47 42 36 26 718

134 134 128 120 103 67 2.002
143 143 145 121 125 120 2. 91
S3 51 52 52 41 47 802

19 194 197 177 174 167 2.991
111 122 120 121 116 109 1.947
43 43 44 44 43 42 634

161 165 164 165 15 151 2,631
42 40 39 t4 41 46 £21
10 10 10 10 1 9 142
12 50 4 50 50 419 763

543 543 536 $12 416 434 3.393

Data afe fron the 0 1 percent CWOS Woikers sIr zero
easrnngs are excluded, as are webers whose eal nIS increasfd
by more than S0 percent of decreased more than 33 percent
In year of death of dsabl-,. earnionp le set to zero. solkefs
with AE !<5$16 are excluded

t Year is the calendar year at the eJd of the period over wshCI
change is measuied.

yeou at bus.: Sea
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TAKLE 13.1-AVIRAGE ANNUAL RATES Of EARNINGS CHANGE FOR WORKERS PERSISTENTLY IN TFLE HIGHEST THIRD OF
EARNINGS

Iw•sed M peacsauiAp

Twet lklh.Se 17 167 56 lVA 1160 IA 11 1614 1013 1044 INS 166

110 Male... 3.4 2.4 7.3 3.0 5.6 0.6 2.5 0.7 2.4 4.2
Female . . .1 6.3 7.A 1.1 5.7 5.2 3.1 4.0 2.3 5.1

TaId.... 4.3 3.0 7 7 2.3 5.6 2.3 2 7 3.0 2.7 6.0
1911 Male... 64 2.5 9 0 3.5 4.5 2.6 2 0 4.5 3.3 9.6

female.. .1 2.6 10.4 3.6 53. 5.7 4.7 4.4 4.5 6.6
TO1.... 7.2 2.5 1.3 3.S 4.3 3.4 2 7 4.5 3.4 3L.

1927 Mal.. 11.3 6.4 0.2 6.7 6.3 6.0 1.3 4.2 3.3 36
female 1.6 4 3 0 2 6.6 3.4 6.0 7.2 4.4 5.1 S.3

lotwl 10 1 5.0 9.2 6.1 5 4 .0 8 0 4.3 4.0 7.8
1031 Male.... 15.7 12.4 13.3 14.1 2 9 91. 13 0 4.3 .4 13.1

Female. 72 152 20.4 7.1 1.9 4 S 4 2 100 5.4 12.2
Tot.... 14 2 12.1 14.1 13.4 4.1 1.5 It 3 7.3 7.1 13.1

Tow .. l.1 47 0 3 5.1 5.2 4.4 52 4.3 3.0 3.3

TABLE 131 AVlRAGE ANNUAL RATES Of EARNINGS CHANGE FOR WORKlERS PERSISTENTLY IN TIE HIGHEST THIRD Of
LEARNING. - gl&W

Yeat of birth us 1947 1963 1964 1970 1111 1172 Told

1901 Male 6 6 51 62 13 23 40 31
malee 6 3 6 1 S 4 43 3 2 .3 50

Total 6S 657 5 20 24 31 43
1917 Mal 32 7 01 6 2 30 6.2 a5 5 2

fe'.atle 52 45 13 19 34 64 51
Total 3 8 7 0 6 1 S 15 7 5 4

121 Male 7 2 7 S 4 3 6 6 34 10 6 8
female 671 1 43 93 31 60 64

Towd 71 73 47 73 44 31 61
1931 Mal 1 0 10 1 10.9 5S 10 $ 1C 4 1.7

ferale 2 6 16 1 3 3 57 4 4 7 7.5lowa 13 113 3 1 56 00 13 513
ToW 527 713 62 53 50 74 5

Data ate hom th 0 e IPerceet CWHS *Otefl with •oae eanings aft eKlluaed. at age soeIkr whose snaaul eaunings iaaceased by
mate than 50 percent at decreased mowe thiS 33 percent Is weat of death oa d4saubely. earnmis ue s4t to jets. watLuso iith AME S $7a's eicldedd.

TABLE 14 1. STANDARD DEVIATION Of ANNUAL RATES Of EARNINGS CHANGE FOR WORKERS PERSISTENTLY IN THE hsIGEST
11T110 Of WAGE DISTRIBUTION

IJEaWese as pe, centagesl

Yeat of birth Soea 1W 19$4 1959 1960 1961 1162 1963 1964 1965 1964

1907 Male . 124 114 II1 34 11 1 101 2 10 7 10 4 153
Femfae 9 4 12 3 10 3 0 3 1 0 9 0 0 4 10 1 3 3 11 6

ToWal 11 1 12 1 100 3 3 10 4 100 0.0 101 9 97 14 5
1117 Male 13 7 13 3 13 3 13 0 13 3 133 1 5 125 11 9 16.4

female 15 7 11 4 13 0 10 1 3 0 1 10 1 0 5 9 3 11 6 13.1
Toal 14 2 13 2 13.3 13 0 12 7 12 1 91 11.7 11 8 15.4

1927 Male 14 2 Is 0 141 19 2 13 5 132 12 3 115 12 7 17.3
female . 13.6 II 110 12 3 8.7 10.0 9 3 91 0.4 0.1

Total 14 1 14 3 14 6 14 5 12 5 127 12 0 10 1 12.0 15.3
1937 male . 13 4 16 3 130 17 0 14 3 12 16 3 17.2 1is 14 3

female 14 4 13 7 14 3 127 31 2 6 6 0 91 10.8 14.0
Tota 14 4 16 0 1713 14 4 13.0 12.1 15 3 16 2 17.3 14 2

Tota. . 13.9 13.3 137 13 3 12 2 121 11 4 11.3 12.2 15.4

TABLE 14.'1 STANDARD DEVIATION OF ANNUAL RATES OF EARNINCS CHANGE FOR WORKERS PERSISTENTLY IN THE HIGHEST
THIRD Of WAGE DISTRIBUTION -C.ti•tued

Yea. gO birth. !em 1947 1968 190 1970 1171 1972 T0L18

1907 Male 14 2 14 8 14.3 11.0 11.3 15 4 12.4
female ..... 10.7 9 3 11.8 11.3 10.4 15.3 10.7

Total 13 0 132 13.3 11.1 11.4 V'.S 11.6
1917. Male . 11 1 14 6 12.5 11.4 12.4 11.4 13.2

female.. 10.0 13 5 12.4 13 0 12.1 11.2 12.0
Total --- II 6 1 4 12.5 12.2 12.4 11.5 12.1

1927 Male... It 6 14 4 14 2 12 1 12.5 16.3 14.3
female 3 4 6 7 0.7 12.0 1.3 13.1 10.6

Total. 13 2 12.3 13 1 12.2 11.1 15.9 13.5
1937 Male .. 13.6 14.0 15.2 14.0 11.6 10.8 15.6

Female - 6.7 13 0 14.7 IL7 1.2 3.2 12.3tOal 12 6 14.2 15.4 15.1 11.9 10.6 I5.1
tal 12.7 13.7 13.4 12.5 12.1 13.9 13.1

'Data afe ftom the 0 1 perctet CWH$ Wonkets with zero eatrnts m~e esiudeds are waks whose animal earimps increasedh
moae bann 50 petceet oa decreased oore than 33 percent In year 04 death oa disability. samps ate set to zen. woakems with AME <•S$
are excluded.
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Seethe. 2. eow of Pek FArniap

The basic objective of this section is to present tabulations of information
obtained from the 0.1 percent CWHS concerning the calendar year in which
peak estimated earnings were achieved for 1906 and 1907 year of birth cohorts
of retired lives. The analysis proceeded along parallel tracks. In the first analysis.
estimated total annual earnings for each retired worker are used. The second
analysis involves the use of a price adjusted set of estimated total annual
earnings for each worker. Workers deceased, disabled, and those with AME
<$76 were excluded.

Tables 15 and 16 contain the results for estimated money earnings. The
average year of peak earnings is tabulated in table 15 and the standard
deviation of the year of peak earnings is presented in table 16. The correspond.
ing results for estimated real earnings, adjusted using the Consumer Price Index
(CPI). are presented in tables 17 and 18.

A comparison of these tables leads to several observations:
(I) From comparing tables 15 and 17 it is clear that the impact of making a

price adjustment is to shift the distribution of calendar years in which peak
earnings are achieved significantly to the left.

(2) Tables 16 and 18 support the proposition that there is considerable
dispersion in the distribution of the calendar year of the attainment of maximum
earnings.

SEC. 2-YEAR OF PEAK EARIINGS
TABLE S 1 AVERAGE YEAR Of PEAK EARNINGS AND NUMBER Of RETIRED WORKERS. BY SEX. YEAR Of RETIREMENT AND

YEAR OF BIRTH

Avrarp p*A yew

Birth Ytew Numale el workers

Sex Yeaot of lobemeet 1906 1907 Total 1s0" 1917 Total

Malei98 1963,7 197.0 193.7 112 1 1111i9. 1i 7.1 1964 4 1952 $5 125 I801970. 16.0 196.7 1966,3 I 64 14n9171... R 163 1967.6 196 1 31i9 93 401912. 19%. 5 968.3 1961.7 i17 3 320
Total. .- 1966.9 1967.5 1967.2 514 %8 1.110

Female
968 . 1963.3 1963 3 119. . lit
199. 1956 5 1965.0 195.4 40 1156
910. 1967.0 1968.1 i%7 5 41 30 71

1971... 19%9.2 19614.0 19•61J 122 3 160
1972. 19616 19613. 8 1961.6 40 167 207

Total. 1966 6 1967.4 1970 362 ?5s 713
Gisad total.. .1966.8 1967.4 1967 1 946 937 1,383

IDaa are hfom the 0 1 percemt CWHS with decusedl, di,saled, and wot•rs with lw AIE. AME <M7, aoa dided.

TABLE 16.' -STANDARD DEVIATION Of YEAR OF PEAK EARNINGS

DSrth Yeaw

!041: ear of retirement 1906 1907 Total

Male
19681.. 44 0 43
1969... 29 42 40
1970... 4.7 4 2 4.5
1971-...... 4.1 4.Z 4 1
1972 . . 5 4 4 1 4.2

Total... . ..... 4.5 4 5 4.5

Female.
1618... 4.0 0 4.0
196.. 35 42 4.1
1970 ...................... ................ 3.7 3 1 3 5
1971 . .. ... .3 . . .. . . ....... ) 1 3.6 3.3
1972 ..... ..... . ....... . 4 3 4.1 4.1

Total....................... 4.4 4.3 4.4

GQ ell toa l........... ...... ..... . .... 4.......... .. 4.5 4.4 4.5

SDaa aue Ifrho the 0.1 percent CR141 with deeased, disabled.a m workers with low AWE. AWE <_ $76. ealuted.
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TAiiK 11.t-AVERAGL YEAR OF PEAEAR1ANINGS I DEID iY CPI WITHIN SEX. YEAR OF RETIREMENT, AMC YEAR Of 111TN GROUPS

Yea YWea lowe 1111111 11111 Told

Wale
1 1 ... .2.1 I1,62.0 S 1 I
19..... I S.4 1163.2 1W.'1

tIls 114.4 114.2 1it4.)

Ill . 1115.5 l1 6i2 1 1662

Total. .1115.0 1 105.2 115.1

19. . 1116.S 191.1

il9? I..L 1 1117.1 1 166.1
Tota l. 115.3 11-.1 -111.6

G1A total 1115 i$.5 1115.3

tDala are flro the 01 coat CWIHIS wih decked, diued. &ad soekers stIlh lew AME, AWE <576. eAdilded.

TABLE. II- STANDARD DEVIATION OF YEAR Of PEAK EARNINGS INDEXED IB CM

Year of two,

oe a @1 ret mneal vel1 1101 Total

Mak
118 . 5 0190l. 45 O 4 41l61. ..... 31144
1970 ... 4 9 4 9 4 9
1911 4 17 4 111l? 5.1 46! 4.6I

Total 46 4.6 46

Female
l1164. 4.1 0 4.1
i16.. 31 42 42,
1910 3.9 34 31
1971 39 4.1 40
1912 .44 46 4.6

lTow 4 .6 4 6 4.6

Gmand MA 4.1 4 4.17

,DIta we irom e 01 01 pe.et CIS sh deceased, disabled. and ,oeke snth low AME. AM!5 $17, e@glded.

Seethe 3. Nobeg of Deelam.

The purpose of this section is to examine earnings ,ariability by counting the
number of 10 percent declines from one year to the next for a sample of
earnings histories. The data analyzed is from the 0.1 percent CWHS, the 1906
and 1907 year of birth cohorts. Data for workers retiring in 1969, 1970. 1971,
and 1972 are analyzed. As before, deceased and disabled workers and those with
AME,$76 are excluded. To approximate the operation of the current Social
Security system, earnings are limited to a hypothetical taxable maximum consist-
ent with the automatic provisions of the present law. It is clear that declines of
10 percent or more are very common.

About 57 percent of the 1906 cohort retiring in 1971 (normal retirement) has
0, 1. or 2 years of 10 percent declines, while of those retiring in 1968. 1969, or
197 1, only 27 percent had 0, 1, or 2 years of 10 percent earnings declines. For
the members of the 1907 cohort within the sample, 61 percent of those retiring
in 1972 (normal retirement) had 0, 1. or 2 years of 10 percent earnings decline.
It appears as if those taking early retirement have higher levels of earnings
variability, as measured by the frequency of 10 percent earnings declines.
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SEC. --NUMBIR Of DECLINES

TAKLE I.L NUMBER OF MORIA.MS WITH 0-PtRtCElT DECLINES IN ESTIMATED EARNINGS LIMITED PY AUTOMATICALLY
ADJUSTED (HYPOTHETICAL) TAXABLE MAXIMUM

R.Wet i, -...

Seo Numfe ol deckies
Mawe

0.
I...
2.

4,

6B.

10
TOW..

Totld.

Female
0...

I.
2...

4

6.

ToW

Grad Wta

1906 1406 1906 1906 1906 lift
Is$6 19s 141 111o 1912 Toao

2
1623
13
14

4
13
IIt
3
4
3

616
16
13
16
10
3

2S
63
86

34
22
13
13

4

3 24
4 81

3 32
2 6343
i 34
1 16

3
I

1410 14010loid INI

II
1324

11

B6

1 $2 as Its 313 $61 13 123

6
21
is
n
21

3
2

2I1

3
4
B
3
3

14
22
34
17
13
toiO

3
3
U
2

4

26
31
81
61

42
33

2

4

26
II
13
4
3
0

114 40 41 122 362 116

231 43 126 431 31 944 1 241

TABLE 19.'--NUMBER OF WORKERS WITH 10-PERCENT DECLINES IN ESTIMATED EARNINGS LIMITED BY AUTOMATICALLY
ADJUSTED (HYPOTHETICAL) TAXABLE MAXIMUM-Coetbood

Birth yoet..
"h•ae"gt year.

set Number of deocknM
MAIN

0..
I.
2,.

S... .

7.
8.

10

Total..

Female

1901 1901 1901
1910 171/ 1912

1901 ToMa
Total Total

I 4 s0 51
7 10 77 103

1z 20 so 108
Is 20 33 42

4 4 8 34
4 3a 23
4 1 I 12
I .2

3 3

64 93 303 536

0

3
4

6

I
4

13

4
5
2
2
2
I

3
3II

4

2

26
3738
24
20
I1
6
2
2

31
52
83
59
51
36
14
14
l

Total. 30 33 167 331 713

Greed toal 131 470 937 1.883

Data awe from tihe A I pelrr.t CWHS erth ¢ldecased, disabled, and okw$es ntil low AME AM[ < $76. eacludod.

Sectwo 4. Hkxb.S

The tables of this section are designed to display some of the characteristics
that are relevant to a benefit formula based on workers' five high years of
earnings. The data comes from retired lives among the members of the 1906
and 1907 year of birth cohorts represented in the 0. 1 percent CWHS. Deceased
and disabled workers and those with AME < $76 are excluded. Table 20 displays
a tabulation of the year of the earliest of the five years of highest earnings.

06
16
244
1I
162
133
St
54

4

I.40

170
170
109
1352
23
it
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limited by an automatically adjusted (h)pothetical) maximum consistent with the
present law. In table 21. corresponding data is presented for the latest year of
the high 5 years of estimated earnings. Probably the most important inference
may be drawn from table 20. where it is clear that the earliest year in the high 5
years of earnings occurs several years before retirement for a significant
proportion of workers.

SIC 4 HIGH FIVES

TABLE 10.1 FREQULFNCY OF EARLIEST YEARS Of HIGH 5 YEARS OF ESTIMATED EARNINGS LIMITED iV AUTOMATIC ADJUSTED
HYPOTHETICALA) MAXIMUM

MOO

Bairt Wear

Female

Biath W"a

1906 1i07 ToalW 10% M90!

num- Pet- hum. Pe. hum- Po- NPum- Pot. hum-
"t c(a bet toot bet (en bet cent bet

86

25
11
32
25
42
62
so
61
11

56

1324,
33
41
4,
338
6 4
3 0
717

10 4

12 3
3 6

3245
Is
26
Is
14
21

49
39
83
93

101

12 6
619
23
40
23
52
32

16 0
12 1
143
16 6

63

11
t0
63
60
69

90

107
160113
164

12 9
659
31
41
331
4 S

769

12 3
13 3
12 6

6V M ") ES1 1000 1 303 100

2312
?I21

Is33t9
34
5)
31

31
3s

as5

12 5
60
31

4136
4,1
33

311
13 0
'I

1(1) 0

42
23
IS
21
21
It
26
24
31
23

40
63

373

ID L all toe retielives 1•M.o e It CWNHS eaicudind deceased. dabtbled, and nokleS *ath low AME

TABLE 21? IRIQUINCY Of LATEST VIAl OF HIGH I YEARS Of ESTIMATED EARNINGS LIMITED BY AUTOMATICALLY
ADJUSTED (HYPOINtliCAL) MAXIMUM

Maw

Stilh year

Latest veal

1960.
19611162 -
1163
1164
1166...

1%7..

1%91
1970 -
1971...
1912 .

ToWl..

I enaioe

Birth year

1906 1907 Total 1906 190'

hum. Pae- hum- Pea. hum- Pet- hum- Pet- hum- PW-
bet cent bew cent bet cent t* cent bet cent

3
12
1?
6
11
is
5)

30
S2
66
72

141

106

6512

0S
I21
I11

t
17

Z23

46
30

10 I
I1 0
17 91

22 6
16 3-

14
10
1

IS
IK
21
20
21
s0
63
16

142
139

651

22

1423

3231
32
7.7

10 4
It 7
218
290

100 0

17
22
21
21
21
3,
s0
73

116
140
193
239
296

1 303

13tl

16
21
30
338
56

It 9
14 8
22 2
22 6

t00 0

8
12
110
7

21
21
42
40
34
S6
62
76

386

21
31

26
Is

55

10 9
t0 4
881

14.6
10 5

100 0

12
4

302
5

III

24
4,

31
41

ill

313

24II

21
1 6
32
4.3
6 3

13 0
13 0
12

12 4
31 0

100 0

lowt

hum- Per-
bet tent

17
16
17
12
13
33
3,
66

83

192

763

2 216
1. 1
43
51
111

11 1
to 9
Ii 4
13 0
25•

100 0

I Data are tor retired lives ftom 0 It CWHS. exCludaa deceased. disabled. and worktes with Ion AME.

Section S. Yearn at Maximum

Table 22 is derived from the 0. 1 percent CWHS. Within a classification system
involving year of birth and sex, the number of years that estimated earnings are
at or above the adjusted hypotheticall) taxable maximum from 1956 through
1972 are tabulated. As before, deceased and disabled workers are excluded.
Several observations may be made:

(i) "ihe majority of workers did not reach the adjusted h~pothetical maximum.
(2) Many more men than women exceed the taxable maximum.
(3) Members of the youngest cohort (1937) had not yet reached the taxable

maximum in significant numbers.
(4) The oldest cohort (1907) did not reach the maximum with as high a

frequency as the 1917 and 1927 cohorts.

Earliest year

I 91...
19591...
1160...1"19...

112...1963..
1164..

ISA•...
1167...
1968...

Tloal

Told

pet- hum.
cent bet

Pet-
cent

6I
3565
SI

53
76
30
11

10.?
9 3

13 S

100 0

Itll

40
56
S66454 S
66
63

61
74

10 6
i1 0

1000

46
21
42
is

58

64
18
61

103

763
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SEC. $-YE•LS AT TAXABLE MAXIMUM AIRINGSS BASE

TABLE 22.9- NUMBER Of VYARS TWAT ESTIMATED EARNINGS AlE AT 0O1 ABOVE THE AUTOMATICALLY ADJUSTED
(HYPOTHETICAL) TAXABLE MAXIMUM EARNINGS LASE. 16•,52-

Male

Year e bW i
number --
yvaos 1310 13111 1221 133l Total

FeRUM

G1aed1331 1311 1321 1331 Total itoti

0... $55 634 678 741 2.672 i26 134 1,"333 1, 243 4.691 7. 32
3 310 (A 6 a5 266 3 iB 1 to i 305

2 33 45 40 61 in 5 2 5 2 14 204
3 15 Z3 41 62 141 2 1 2 4 15 156
4.... 13 3 318 4 134 5 0 2 4 II 14t
S... IS 25 3a 112 0 2 1 2 s III
6.... I1 26 43 48 128 2 3 2 2 6 134
1 ...... 12 22 35 33 102 3 3 0 2 B 310
I... Is 31 2 319 134 2 4 2 0 1 Izz
9.. 32 1s 23 26 32 3 1 0 0 4 st
O.... 33 12 32 I 14 3 2 3 0 S 13

III IS 28 is 61 4 1 1 0 6 61
II is 3 31 a 67 1 I I i 4 i1
13 IS s 3X 2 64 2 a 0 0 2 66
W4.. IS 16 31 I 63 0 0 0 0 63

IS.. 10 30 14 2 S6 I 3 0 O I 51
16.. 24 33 4a 0 103 0 I 0 2 102
IV.. 22 73 43 0 144 1 0 0 I 145

Total.. 2 1.11 1. 3n 1.231 9.573 962 1.229 1.360 1.210 43821 3.40

Datt aie ftom 0 1 Wncal CWHS. DOceaSd &ad 6d-saled oacaudeE.

Sweuom 6. ClmaafAcatorn o Farniap iltoerle'

The following classification scheme is designed to demonstrate and system.
atize the variety of shapes and levels of earnings histories of male workers which
are shown in social security data files. The source for this study is the 0.1
percent 1937-72 Continuous Work History Sample. Male workers in three years
of birth cohorts--1910-1911, 1920-1921. 1930-1931-are presented in order
to assess the variation in earnings histories of workers passing through their
working years before retirement.

In order to avoid the coverage problems in the early 1950's, only earnings in
the years 1957-71 are used. Workers with no earnings in the period 1957-71 or
having death or a social security disability benefit indication any time prior to
1-1-72 are excluded. The following table indicates the extent of the exclusions.

MALE WORKERS. oI PERCENT 191 12 CW1S
Gfatet than zaoo arnnip.

lzero evaagt. 13S1 71 1351-71

Decused p Deceased ochs4•ldisabled.
yeu ol birth Liwiir |, 1. 19W nU.,41 ar. 1. s1971 Total

1910 II!..... 397 93 I 534 533 2,611
1320123.... 531 is 2. z" 260 3, 166
1930 31_..... 26 13 2. 22 130 7.704

I Woike$i in this column. ateil u i nCIV i the atnalyS45

A. The Classafkatioa Variables

For workers alive (nonentitled) and active in the period 1957-197 1, estimated
total earnings are obtained for each year 1957-1971.

Estimated earnings = Farm wages + Self-employed net earnings + Estimated
nonfarm wages

Early earnings are then wage indexed to the 1971 earnings level in order to
remove the natural growth in average earnings over time. Using the fifteen years
of waged indexed earnings, three measures are constructed for the classification
scheme.

'Wntten by Herman Grundmann and Barry Bye. Office of Research and Statistacs. Social Security
Admnistration.

70-577 0 - 76 - 6
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I. Average earnings per year, 1957-71
- Is

X" X# where X,6
Tis

Estiniated earnings fur the ith year.

The fifteen-year period is then divided into three sections:

1957-1961, 1962-1966. 1967-1971, and we let:

A=Total earnings 1957-1961

B=Total earnings 1962-1966

C = Total earnings 1967-1971

Then define:
2. Trend ratio

C-A ,=O when A=C=O.
C+A'

"The trend will range from - 1.0 to 1.0.

T- 1.0 (1.0) when all of the earnings in the first and third periods are

concentrated in the first (third) period.

3. Profile ratio

B-P B- + C)12
B + (A+ C)/2

The profile will range from - 1.0 to 1.0.

If B equals the mean of A and C, P is equal to zero, the trend of earnings in
the three subperiods is linear; that is, B lies on the line connecting A and C. If B
exceeds the mean of A and C, P is positive, the curve connecting A, B, and C
bulges above the straight line from A to C. Finally if B is less than the mean of A
and C, P is negative, the curve connecting the three points A, B, and C sags
beneath the straight line from A to C.

If P = 1.0, all of the earnings are in the middle period.

If P= - 1.0, all of the earnings are in the first and/or third periods.

B. Tbe blamikatiom Scheme

In order to highlight the basic levels and shapes of earnings histories, three
categories are constructed for each classification variable.

1. Average wage indexed earnings (base 1971)

Low earners = Leis than $5.000 average earnings
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Middle earners = $5.000-10.000 average eArnings

High earners = Greater than $10,000 aVerage eArrnigs

These cutoff points, $5,000 and $10.000. approximate the 33rd and 67th
percentiles for the total populations of workers (Alive And active in the period
1957-7 1) from the three year of birth cohorts.

2. Trend ratio-

Decreasing = T less than - 1/9

Level = T between - 1/9 and + 1/9

Increasing = T greater than + 1/9

If C = 1.25, then

1.25A -,4 .25 1
2.25A 2.25 9

So if C is 25 percent larger than A, the trend is classified as increasing. If A is 25
percent larger than C, the trend is termed decreasing. Otherwise the trend is
said to be level.

3. Profile ratio

Sag = P less than - 1/9

Linear = P between -1/9 and + 1/9

Hump = P greater than 1/9

Accordingly, if B is 25 percent larger than the mean of A and C, the earnings
record is said to show a humped profile. If the mean of A and C is 25 percent
larger than B. the profile is classified as showing a sag. Otherwise the profile is
said to be linear.

Using this scheme, each earnings history will fall in one of 27 possible groups.
(Average earnings X Trend x Profile = 3 x 3 x 3 = 27.)

Figures 1-3 show the results of the classifications separately for the three
years of birth cohorts. The numbers in the left column of each figure represent
the percentage of cases in the cohort that fell in each of the 27 possible groups.
(The frequency counts are shown in parentheses in each cell.)

The charts in the right column of each figure show corresponding graphs of
the mean earnings vectors for each of the "' groups. The vertical scale of each
graph is average wage indexed earnings in thousands. The horizontal scale
represents the years 1957-197 1. Any cell containing less than 2 percent (rounded)
is not graphed in order to highlight major changes in shapes and levels between the
three year of birth cohorts.
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Hale Workero

Year of Birth L1920-1921

A. Low Larneor
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Male Workers

Tear of lirth 1930-1931
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Appendix B

A Model of Ufeimme EArnilp Pattern.'

1. Introductio

Social security law bases benefits on an average of the best years of earnings
of an individual worker. Eventually retirement benefits will be based on the 35
) ears of highest earnings. This Panel has endorsed the principle of lifetime
average earnings and recommends the eventual use of a 35-year average of
indexed earnings. At present the averaging period is considerably shorter and
no earnings before 1951 enter the ca!:.ulation of benefits for most workers. To
understand the future shape of the social security program and to have a model
for cost estimation, it is thus necessary to have some understanding of the
patterns of earnings over workers' entire lifetimes. No body of data exists which
reports on the earnings of a large number of workers over full working lifetimes.
I lence we have undertaken to estimate a model of lifetime earnings based on a
large body of earnings data reported to the Social Security Administration since
1956.

At the start of this project, the 0. 1 percent Continuous Work History Sample
containing estimated' earnings for 1956 to 1971 was available. In addition the
data for 1972 were available except for the level of self-employment earnings.'
Since the primary purpose of the model was to project earnings histories into
the future, we have fitted the model only to male earnings, given the belief that
future female earnings are likely to differ sharply from those of the past.' Ihe
task was to move from this set of data containing up to 16 observations per
person to a model giving the distribution, not just the average of lifetime
earnings patterns.'

The model described below was used for simulations of wage histories which
were used to project retirement benefits, wielding estimates in a form which
could readily be incorporated into the long-run cost estimation procedure of the
Office of the Actuary. An important conclusion of the simulation study is that
cost estimates depend significantly on the specification of the random compo-
nent of earnings growth as well as depending on the typical age structure of
individual earnings.

In addition to being a basis for simulations, the model developed yielded a
number of conclusions on the patterns of male earnings experienced over the
time period anal)zed, confirming the statistical findings described in Chapter 6
and Appendix A. TN pically, until age 35 individuals experience wage growth that
is much more rapid than the growth of average earnings in the economy.
Between ages 35 and 64 individual earnings growth does not differ too much

[ i'his Appendix is based on the joint research of Peter Diamond. Ric hard Anderson. and YVes
Baker. The basic model was developed b) Roger Gordon in his Ph D. dissertation at MFI and
adapted bý him for Social Seturty, data Jerry Hausman has contributed a great deal of eounometnc
advice The calculations could not have been performed without the assistance of the Social Serunty
Adnumstration. especially Aaron Prero. Barr Bve. and John Spencer Helpful suggestions have
been made by a Large number of others Respons~biltq for errors and the like remain with DiAmond.
Anderson. and Balcer

I We hase used the Method 1i estimate hsich extrapoXlates earnings (separatli, hs employer) for
the remaining quarters of the )ear for am employee whose reported earnings reach the taxAble
maxunum. In addition no estimate is Aailable for self-emplo)ment miome of those Wsho CarM above
the maximum as employees.

a But we did have an indicator of whether self-en~plosment earnings existed.
' We chose to make no use of data on location and mndustr- of employer ataable staring in 1971
'Larnings outside covered emploment (e g.. for the U.S government) are not reported, lhus we

hase zeros in the data both for people without earnings and for those w orkung in uncovered jobs.
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from the growth of the economy-wide averages for those who do not claim
retirement benefits. There are large unexplained elements in individual earnings
after one has adjusted for the typical age structure and for other components of
steady growth. Adjusted for movements out of covered employment, the typical
age structure of earnings does not vary much with the level of earnings between
the upper two-thirds of the income distribution. It is different at the bottom of
the income distribution showing a less rapid growth to the level of peak
earnings. The random component in earnings is smaller in percentage terms the
higher the income level.

2. Framework o( Amalyeul

Ideally one would want to explore the determinants of earnings levels for
different workers. This would imply an examination of the demand for and
supply of labor of different ages. skills, experience levels, etc. Such an approach
seemed considerably beyond the capabilities of this study. Thus we have taken
the lesser task of examining the data on wages in the period 1956-71 in order to
select a pattern of lifetime wages which is consistent with the observed pattern
and a suitable extension to cover entire lifetimes. Restating this perspective, an
individual's history can be considered as a random draw from some distribution
defined over a 45 dimensional random vector representing annual earnings
from ages 20 to 64. Given the outcome of this random draw, the highest 35
earnings in the single draw are selected to determine the average earnings of a
particular worker. The problem is to describe the distribution.

If the distribution were believed to be multivariate normal, one could directly
consider the 45 dimensional vector and estimate means, variances, and covar-
iances where age differences were not too large.$ A complete distribution could
then be constructed by extrapolating the variance-covariance matrix to the
unobserved off-diagonal terms. However, the distribution is very far from being
multivariate normal.' Not knowing any suitable way to move from a variance-
co~artance matrix plus marginal distributions to either a full description of the
distribution or to the needed oider statistic (the mean of the 35 largest
earnings), we have followed the route of making assumptions on lifetime
patterns which lead to ordinary least squares regressions and an estImation of
the distribution based on regression coeffitnents and the distribution of residu-
als.

3. Model'

Before considering the structure of the model, let us detail the earnings
measure to be described. To a oid the issue of explaining both inflation and
productivity growth, it seems appropriate to relate earnings of indnicduals in a
particular year to average earnings in that year. There are several different
average earnings series which might be used for this indexing purpose. It is niot
clear that there is a particularly correct index to use, in the absence of a theory
of the impact of inflation, productnsity gains and the age and sex mix of the labor
force on the age structure of earnings. If one assumed no effects from these

I An estImate of the Attance-tcoartance matrix is being talt ulated as an valuation of the estimates
deeloped below [1he (akulation was not rcad% in time to be included here.

'" o examine normalit, in the distnbution of earnings gro%th. fie birth (ohorts (1907-1911) %ere
examined for ito pairs of years. For each pair of %ears the loganthm of the ratio of estimated
earnings in t + I to estimated earnings in t was tcalulated for each worker ith positive earnings in all
three of t - I. t. and t + I. Then the distributions were calculated In addition each cohort was
disided into thirds bs income in t- I and the procedure repeated for each third 'he distribution
were consistently ditlerent from the normal distnbution. The (oefficients of ske%ness were mostly
negative and generally less than - I ['he coeflitents of kurtosis were all posiuve and almost all
Larger than 10 and one-third larger than 20. The standard deviations were generally between 1/3
and 2/3

" For a fuller description of this model and another use. See Chapter III of the unpublished MIT
Ph.D. dissertation of Roger Gordon, "-Essays on the Causes and Equitable Treatment of Differences
in Earnings and Abilities." "le model there was adapted for thus problem by Gordon.
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variables, a fixed weight average of earnings of different ages would be the
correct measure. However, the analysis here uses a wage index constructed from
includable" observations for all males age 20 and over %ho were in the smaller
sample.° The average wage series is shohn in table 1. along %ith the economy-
wide average estimated covered earnings and a%erage covered first quarter
wages and salaWies, tile latter being tile index used to increase the maximum
taxable eat nings base.

TABLt i MLAN *IAGE INDEXES

Annual
eflnn•p [simaled Annual
males 20 annual Iit quaitern earmnp
and rval covered aiges and maw 25 to

bale in sample gaining saaries 64 in $ample

I5' , $4 076 $3 207 5879 $4 638
19117 4 100 3 314 927 4 764
1951 4 177 3.390 957 4. 80
99 4 3 3 551 8 S 166

1%0 4 t93 356 1( 32 5 421
1906 4 3 3 720 1064 5 514
I962 4 99 3 $90 1109 5 734
1903 S W16 4 002 136 5 901
1964 1 223 4 191 1171 6 232
1905 . 542 4 9 1189 6 696
196 5 %3 A 4618 1241 7.335
1 *,7 .. 6 151 4352 1320 7.59S

6561 'A A C5 5 147 1413 a 17
:69 1 645 5 453 1 486 77
1910 .... 7I 30 5 733 1563 9 396
9l71 ... 7 M3 6 0oi 1I6 983

1977 8 U98 6399 18W2 10,244

'lo test the importance of tile (hoite of tindex, the basic equation %%as re-
estimtiated using another index sihossn as (olun in te in the table. When tile
oellint'ilts, ,ie adjusted for tile niorte apid growth of the alternative average

ealnlings ser ies (approxiniatel. 0.5 percent per year average) thes are essentially
the sailie.
Gien tile conplexities (and lark of inmportance for these purposes) associated

%itli callimigs of tile NoiLng. n, eainiiigs before age 20 are considered. In
idtdimoIII no attellipt was made to estimate earnings of those ouer 64. The
pInceet e of •ot ial set Ul It it% akes the dieterminants of tie earnings of tile elderly
(piimiai il, tile retlreiniet test) soinesshat different [roin those of youngerr
401 kem s. With tlt Iene(l to register for inediare bentecits. registration for social

,etn ii its benclits is not a uscul intiitator of partial retirement for those t)%ei 65
for 1i1it h of thc data period. I tie expe(tation that the randoin structure of tile
iitdel is iliore likel, to he multiplihtat e than additive led to a fo0niulation in
I)gai ithitis.' I hus tie %ariable to be explained is defined as

v lIg (,earlilligs Of ptr--On h hI ,(art)

a•' kisvra earningss in % ear r t
In addillom It` i% declined as filte ,isel.ige (f tile' taken (mser tilhe ears sishen
eainillgs arie posi(ise.

A problem iitesitab)l arises in treating sears %then cainings are zero. It was
detidcd not to attempt to sinlultaneousls estimate the probabiht% of /ero and
the disutibution of earnings %lhen positive. but to proceed on the assumption
that tile t•so parts are separable." treating all ieros as mnssing obsersatiuios."

I I II deftiilmlil ii li(t1 111- ,1)i( of i 1%t1114 l0 li ti t uth'd i Iht dusan sia W ll Ie gasroI IWlOIA
"I he ll(-m I•,. (JI tat tIJItAd ilzIllga Appill a naaI-iII s IvIro as lAl-. li pei .ISl% .1 vilt uswd In the

acrI ( %alof'S
" \0o alCl lil 'sAas miatIc to 1 t'i0 lllnc %l i wr s mli et- wl ol ier I| I au llo i in t ll o( I ( l A nlloll s 'AA% A llore

apptplPIIAl(" tile 10 UWC in A h IVAI"cigresmon
9 ii1l AIt dIllt-nhlAr- lmlodel Of life p tihAlalut t(of i /imo. %cc set tion 12. beloh IFor (he it'lalte

irt'4uti'tS of f'lIos |)5 falnlow lecte. see set (ion 7
1In jatttaiatn. ith death or ret rapt of rt-mi t A nI) efils (domitig A sear. Ih" eArTiMitgs of thil sear

or Amio lAer scar Aere tlahmintad hfrm the sample LAtittigs in 'CAr, %ith tecipI Of disAbltIll
benrlils hrre als hnlimnated %% uih reiremrnen l-ate In A sear, thih sould be the prtxedure to eCaluate

benefits ton retiremntni but not ne(es•amlslin intl oamnpUtlaiot A seAr later
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That is, earnings are estimated conditional on being positive. The assumption
for estimation purposes is that for an individual the probability of a zero is
independent of the earnings record which would occur in the absence of zeros,
although it may vary with age and permanent characteristics of an individual. No
further adjustments are made for these missing observations, since the proce-
dure followed is unbiased and while such adjustments would affect efficiency,
the sample is quite large. Before examining further refinements made to adjust
for the presence of zeros in neighboring or previous years, let us consider the
basic model relating this earnings variable to age.

The basic assumption of the model is that the path of expected %alues of R4"
has the same slope for all people, but with different heights for different people.
That is, in a log wage-time diagram all people follow parallel paths, randomness
aside, but intercepts differ across individuals. The assumption that the steepness
of income growth paths does not vary significantly with income level may seem
surprising to some. Some support for this assumption except at low incomes was
described in Appendix A. Below in sections 7 and 9 we will consider further
evidence that this assumption is a reasonable one, for all but the lowest income
level. We will also consider a modification of the model to allow for systematical-
ly different individual paths, although the modification was not pursued very far.
To express the model formally let us define a set of age variables A',,

Il if person h leones , year-, hild in year i (2)

Then the basic model is
"4

V` =a" t ' b..4 + U1 13)

where a' is thie torfilil icrit on an indi• idual duminny and u,' is a random %ariable
wih zero mean and finite %ariance. 'I he problem is to estimate the distribution
of a". the coeflii(ients b.. and the distribution of random errors Or:

'I lie procedure is to pool all the 14", for all people and all %-ears in a single
ordinary least squares regression. There are two basic assumptions underlying
this formulation: first. that the expected path of log earnings has the same slope
for all people, second, that the individual characteristics which determine the
height of the path sta% constant oser a lifetime. The slope assumption will be
discussed further below. To assume a lifelong nidisidual constant is to assume
that all deviations froin the trend are captured in the structure of the random
elements u' in the %age equaton (3). The two structures examined are u,
independent random sartables"S and u' having a first order autocorrelation
structure

uh = pu" + 4, (4)

%here tn,' are independent random variables. Given the absence of explanatory
variables other than age and presence in covered employment, this random
structure does not seem adequate to capture large changes in general earnings,
whether through changes in earning ability (e.g., health) or taste. In particular it
might be interesting to explore a model where the individual constants could

"An idin.adual duimm is I ior the wage •obirmations of the pdrti(u.ar indmdual And Zero
oifermise

"Nut iaecvsAn1. idenlatitAi d:stributed for dtlrrenn ages.
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change withing a lifetime." Since the model is fitted to a 16-year period and then
used for simulation over a 45-year period, this misspecification probably
involves too few large changes within a lifetime and too much short period noise
as the random elements attempt to capture both of these effects.

4. AV St,.ctssn Vlabh

To directly employ equation (3) on a large body of data would not be
appropriate since there would be an inconvenient number of right hand side
vat iables-45 plus the number of people in the sample. The procedure actually
followed was that of subtracting the means of all variables for each person from
the values of the variables. Thus the equation fitted became

64

Since this equation would give too many coefficients to be easily handled, for the
ages 20 to 59. they are constrained to be piecewise linear in 5-year intervals."
The procedure is to define 9 dummy variables A'h, defined over the values (0,
0.2. 0.4, 0.6, 0.8, 1) reflecting the five-year intervals between 20 and 60. An
individual whose age is a multiple of 5 in a year would have the appropriate
dummy set equal to one, all other dummies being zero. For a year when a
person's age is not a multiple of five, two dummies, representing the neighbor-
ing multiples of five are nonzero, with the weights (adding to one) such that his
age is a weighted average of the two five-%ear points. Thus a 22-year-old has A,
equal to 0.6, A', equal to 0.4 and all other dummies set equal to zero. Thus the
fitted equation became

- V 64

Because the complete set of age %ariables display perfect collinearitv, the
dummy for age 50 is omitted in the regression. Hlence coefficients measure the
difference between the coefficient for some other age and that for age 50.

The equation was fitted to two bodies of data-a subsample of the 0. 1 percent
CWHS of 1.576 persons (16,747 observations), on which we tried out different
models and tested some ideas, and the entire 0.1 percent CWHIS of 65.119
persons (689.377 obser'aiion). The results for this equation are reported in
tables 3 and 4 and discussed in section 6 below. Given the large size of the
samples, in the estimation no adjustments are made for heteroskedasticity or
autocorrelation of ul.

S. Dummy Varialbil for Noaweoverd Fmploe meat

The formulation in the previous section makes no use of the available
information on the absence of all covered earnings in some years. In addition,
consideration of the pre.ence of a zero in the earnings history together with the
method of estimating earnings for this data set indicate an error in the data that
requires further adjustment. Let us start with the use to be made of -eros in an
earnings record.

As indicated at the start, a separate model is being estimated to yield the
probability of positive earnings in a year. In wage simulation, one then combines
a emulation of positive earnings with a probability of zeros in the earnings

I" lhe upoLtAnte of changes in the indiidull oituilnt could be tested somewhat b-, camining
earnings predicions for 1972 using different klngth periods to estiniale the inditsdual constants (but
the same age structure ol earnings). If the indiidual constants are stable, the longer the time period
used in their esumation the better the estimate. If these are not stable, use oniv of recent sears might
give a better estimate.

11 In retrospect, the Ages 20 to 25 should als) hae been fitted separately since the growth rate
seems to sra considcrabis bcisseen those sears.
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record. Thus if the presence of a zero does affect earnings levels in other years,
it would be appropriate to include such an effect in the simulation. Most
commonly, one would expect a zero in an earnings record to represent
employment in noncovered employment." In addition, some zeros result from
unemplo) ment of long duration or withdrawal from the labor force." It is unlikely
that such departures from covered employment exactly coincide with calendar
years. With a distribution of shifts between covered and noncovered employ-
ment spread throughout the )ear. one would expect an effect in the years before
and after any spell of at least a year out of covered employment. Hence two
more dummy variables are defined to measure this effect. For a year one year
after a zero, we define shock one, S, and for a year one year before a zero,
anticipatory shock AS:

II if earning., (of h are Lenr in year t -
1t 0 otherie

(7)
11= I if earnitigs f h are zero in ,ear t + I
10 otherwise

One can now add these two additional variables to the basic regression equation
(3) or (6). Since the information is available, the importance of zeros in earlier
years is also examined. Tlhe formulation allows just one shock for the most
recent past zero year. Some tests to allow for several recent ieros produced
fairly similar results. Defining 5 shock variables for oast ieros we have:3

For i = 1, 2.3. 4. 5:

1 1 if earnings oif h are Lern, in year t - i
S= antiIMitive in all years from

f-i+!t- h t. i8)
0 ,tltherwise

Thus 6 d(iffelent sho k %araiblhs are in luded ai the niodel:
44

b, (I j hI -A-1 4.. 0•
+ l•• "Sh) +elS -- 4h 1+ U, (0))

Before proceeding to the fitted equations i;nludang these additional duwniies,
let us identify the data problem associated %ith the anti tipatory %ho(k %ariable
and discuss the two methods employed to deal uith the problem. For an
emnplo~ee %hose earnings from a particular einploer exceed the taxable
maximum, the data tape contains an estimate of annual earnings. The estimate is
constructed by extrapolation to the remainder of the year of the earnings in the
quarters before the quarter in ,hich the maximum is icached.2" A measurement
problem naturally arises for an individual who ceases working in covered
employment (or changes employers) after reaching the taxable maximum. One
signal of individuals who may have ceased working during a year is the absence
of any covered earnings in the following ,,ear. Thus there are two problems-

- Il', pu-poses of anAiS of the rlie(ts of Mcios. ,tar% of dcaih. dtablht%. or rctiternenl are not
considered to be zeros ren though their +aluts are excluded horn the estimation

19 It is estimated that ApprOXIMrAtei 90 peitent of paid employment is (oweird (I able 27..tnnual
Stabuwl Sikn 1971.. Sono Senv rA-hl~t)

0 Ahhough estimated earnings are onl, available starting in 1956. Aitutal earning, up to the taxable
maximum are aailable starting in 1937. Thus there were no problems with use of thes't dummies for
all %cars.

'i A ,ingle number was used eath sear lor vborkers reaching the maximum in the first quArter.



estimated earnings are too high whenever a man stops working after reaching
the taxable maximum in a year and this situation is far more likely to occur in a
%ear preceding a yea'- with a zero. Thus simply fitting the model as described
would give a coefi., for anticipatory shock which is strongly biased toward
zero (since the effect to be Measured is set to zero by the data construction
process for a large fraction of workers)n and the combination of mismeasure-
ment of earnings and a biased coefficient may bias the estimates of other
coefficients.

One procedures to obtain unbiased estimates of the other coefficients is to
eliminate from the data set all observations coming before a year of zero
earnings. Results of using this procedure are described in table 5. Of course, no
estimate of the coeffictient for anticipatory shock can be obtained in this way.
This procedure was suggested to us too late to redo the analysis of residuals,
which is therefore based on the procedure to be described next. Fortunately, the
coefficient estimates do not differ by a great deal between the two procedures.

The alternative procedure is to define anticipatory shock as only being
present when a worker is below the taxable maximum; that is, when the
measurement error is not present:

I I if earnings are zero in )ear t + I and

.below the taxable iiaximum in year t 110)
0 otlierwise

This procedure also results in a biased estimate of the coefficient, with the bias
being away from zero (i.e., towards a larger estimated decline in earnings from
this effect). The problem is that the subset of individuals with zeros in t + I who
are included in the measurement for AS' is not a random sample. Rather the set
includes those with low earnings in year t. Those with larger effects from
antiipatory shock are more likely to be included in the sample, i.e., more likely
to have low earnings. Thus the coefficient 'will be biased away from zero. Since
the other coeffluient estimates are similar under the different formulations of the
model to deal %ith this problem, it was felt to be appropriate to adopt the
h.ipothesis that remaining biases are small.

6. Cocfncaieni Eatimanea

The details of the coCfficient estimates (apart from the indiidual constants)
appear in tables 3-5. For case of discussion, table 2 contains the coefficient
estimates in ratio terms." ssithout the statistical details. The typical lifetime path
of %age-indexed earnings is also shown in Figure 1. Before considering the
particular coeffilents, we (an consider statistical significance and goodness of
fit. B% the conventional t-test. for the larger sample almost all the coefficients are
extremely significant. 2' The reported goodness of fit for the explanation of
desiamions of individual earnings fiom individual means is small although the
standard errot of estimate is reasonable. Since the purpose of the model is to
simulate lifetime histories, the %astly greater coefficiert of closeness of fit that
would appear from considering the entire equation (including individual con-
stants) is not really rele,,ant.A5 The equation demonstrates that there is a

nA .,orker % ho reat hies the niaximum in ihc wet ond quarter and then leases coered employment
wsill be recorded as hasmg four times his first quarter earnings (assuming (hes exceed his second
quarter earnings) ihus there should be no measured decline an earnings as a result of his departure
from (wsertd ciiploh ment

I j hi' prottdure %as suggested bs lrAnklhn Fisher.
[I able 2 %as obtained bs raising e to the pokcr of the toefficentis in ! able 3 for the column %ith

all sat able. S,-,% and Y.-(a e. taking the natural antilogarithm)
n Me met -lit ients measure log earnings relate to those of A 50-sear-old Thus the a statistic tests

the hpothesis that inidaladuals of a particular age are distinguishable Irom 50.-ear.olds. the
coeflicient for a 50-.ear-old hasatg been set io iero.

*We are interested in the explanation of sariatIOns in a tspaal Indisiduals history. not in
explaining the differences in income level across people b% dumm% sartables.
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significant average age-structure to individual earnings which does explain some
considerable fraction of the variation in earnings over all lifetimes, while leaving
a considerable degree of randomness in earnings which will also be a major
component of the simulation to be described below. In addition, the shock
dummies also explain a good deal of the variation in deviations from indvidual
means.

Examining the coefficients on the age variables in the different equations.
there are several conclusions to be drawn. 0'

s1 Note that the same wAge index was used in all the regressions reported in Tables 3-5.



Fig. 1 Ratio of wage indexed earnings to earnings at age 50
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TABLE 2

ff.,cLent etsurrn4rwo bu oo r, , I percent CWH$5
hwmnmtfs rnported are ratios Ot WOWe- index ear lumpg at a partticulr ag to aiear nri at eg S0 based me the equal•lam ith all variables.
For statstiaat Oetae• see Table 3.

40 . .720 ...... .. . .... . ... ...... ..... . ..... . . .............. ....... ........ 0. 273
?". . ....... .. ....... .. . . . .. . . . .... ...... ...... .- m

. .. ..... .... .. .. ........... ..... ..... ..... . 78

'5 .. . ........ . . . . ........ . ........ . . 6
40 " ..... . . . ....... .......... .. .. . . . ...... . . . . . . .... ...... . 961•
45 .. .9... . ... ......... 4...................... . M
50.. . . 1......... .... .... ............. ............... 1. 0
55 .. .... .... ........... . ............. ..... .......... ......... 918
60 ...--- . .. .... . .... .................. . .............. 954
61 ... . . . . . . . . . . . .. . . . . . .. . . .. 921
62 ...... .................. .......... ...... 947
63 ... . . ...... .... . .. ......... 933
64 .. . .. . ... .......... . .......... . . .. .... 926

Shock varia es tot pije Ous zero
I year ea rhier .. ....... .. ........ . ............... ... . .. . . . . 4. 5
2 years earlier .... ...... . ........ .... ..... 774
3 ei'5s eailmr .................... ............................................. 8W
4 ears i .earl ............................... ........................................ .927
Syers liver. . . ............................. .... ................................... 954

Shoc06bkaion t zro oil folin year....................................................... M

First, there is very rapid earnings growth for young workers (up to age 35).
Second, %,ages of older workers (40 to 64) do not vary much from the trend in
average wages in the economy. Third, the coefficients describing earnings
growth are quite stable across the different formulations of the earnings
equation and the different samples.n

TABLE 3.-COEFFICIENT ESTIMATES BASED ON 0.1 PERCENT CWHS

165,119 peros, os,689317 oerovasotial

No ShOck dummes So SI-SI Si-S& and AS'

Ratb of Ratio of Ratio of Ratiu of
wags- Vae- wag$e- wain-
enzeod Standard indexed Standard indeed Standald ndexed Standard

Regressive earesnpi eries eoalonp' erorrt eurnina siotr ternpi errort

VariablesAonaleAges'

2..

25.
30-
40.....................
4...... ........Is. ...

40 ........... ..
60-.

55---
61-
62 .. . .
63 ............

64
Shock vraiabtes tar pier~so zero

I ear eaier............
2 years earlier
3 years earlier
4 years earlier
5 years Wooer

Shock variable for zero in following year.

Stada:d wrie 91 estimate...

-1 347 (0 007) -1.297 (0 007)

-- 88 (006) -. 53 (006)

-2737 (06) -226 00a)
-101 (0) -0 72 (005)
-02Z2 (WS -020 (005)

.004 (005.) 00 (o0s)

-032 (005) -032 (005-071 (006) C, 72 (0%6
-on (O8) - 092 (8)
-063 W09) -01 (009)

-075 (110) -.03 (009)
-OF6 (011) - 075 (011)

-648 (0OS)

092
-3W.

11l
369

-1.264

- o12- 215

-0[94
- 701

006

-C32
-073
-(.94

- 70
-086
-O8e

(0 007) -t1. 2 (0 007)

(14) 241 (106
(.005) -.04 (005)

(.005) -006 (005)

(005) -022 (005')
(006) -041 (0%6
(0rA) -083 ( 08)
(09) -054 (0
(U09) -069 (009)

(0l) -.011 (.010)

-707 (o4S) -761
-205 (o05) -256

-(98 K's7) -742
-36 (0D) -016
-613 (06) -647

-944
120 176
M1 344

(005)
(005)

(WS)

I Numbers reported are loaitllm of ratio of Wage-indeoed earring at a particular age to ea-ngngs at age 5& or ratio of earfrirgs wrth
shock to earning without shock

* E'.•ttam ead earnings lroLratie to age W0 blsed on dihlercnt f.rmulAtiuns All difiei b)% less than Is
percent.
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TABLE 4 --CUEFFICIENT ESTIMATES BIASED ON SMALLER SAMPLES

j. 576 ;es orns C0 147 obervat,ons]

N•. shock darmmie

Rate of
nav-

ewn- Staniard
Inpn er rors

-1|425 (0
-645331 (

- 151 (
-051
-023

AS)
43)

037)
033)
034)

- 044 (036) -
- 01 (042) -
- 070 (057) -
-011 ( 063) -
-012 (063) -
-055 (074) -

Rate of
map

r,3Cede

earn- Stanoiwd
,ngs I error$

l 3581

311
013

- 048
- 010

038
025
C46
066
081
062

.- 6850

varlabies
Age%20

25
30-
35
40..45

55
60.61.
62.
63
64.

ShOCk variables for
prevaos zero:

I year earlier
2 years erie .
3 years earlier
4 rears eilier,
S years earier..

Shock Variable for
loge in tellowing
year .... .
y li ... . . . .

Standard error ef
estimate....

.4-of
,ale-l
., at*-

r,•eled

earn Stan4d
inaet error$

10 041) -1 312 (0 0471)
042) - 54 (043)
437) - 289 (035)

S031) - 123 ( 036)
03) O3 ( 032)
033) - 005 (.0.33)

S S & -,;, AS'

Rate of
cage-

Sotile-, ndexod
eain-

I 324

561

-141

501

(035) - 035 (035) - U2$
(C41) -024 tG41) 006
(56) 039 (154) 080
(r2) 076 062) 095
(068) -093 (068) 84N
(013) -010 (072) 058

(030) - '13 (032) -
2118 (013) -
162 ( 033) -
102 (035) -
032 (036) -

120 .. .125

.401 39

831
333
202141
064

- 821
169

313

Standard
errors

(0 046)
042)

((-38)
(03f)(032)

032)

S &no AS'

kiate ON

,riezjd
efilm

- I3i4

cis

LIS3334
153

- 061
- 012

5tanlrl3d
strloll

(o •46)

(032)
(032)

034) - 028 ( 035)

(054) -0077 AA
c0) -048 (Lir)

-") 075 (066)
( 3'0) - (148 ( 071)

(031)
C3?)

(033)
(0G4)
((35)

- 216

(02) - S01
162

381

( 025)

Numbers reported are logarithm of ratio of wage rndexed earnings at a particular all to amrning at age 50 or ratio
of earnings wot shock to earnings without shock

TABLE 5 -COIFfiCIENT ESTIMATES BASED ON SMALLER SAMPLE EXCLUDING YEARS BEFuRE LikOS

11,523 persons. I0,CO .,,se:veatonsi

No shock dummrres Sr

Ratio of kj of
cage- cage-

trOdeae Standard inoesed
earning' eIrror earn,ngs IRegrensson

Variables
Age"

2C
25
30
35
so
45
5s
55
60
616?
63
F4

St'ck variables tor previOus ztro
I tear eatlier
2 tears earlier
3 tears earlier
4 • ear earlier

j ea's ca-hier
R1

Standard error t'l esimtrje

1 454 IC 48) 1-11 6 rC
-t54 (04) r~us

347 1 84) - 317
I15A o~s) - 40

-42 --_I1) - 23
D01 L031) 305

CZ7(12

A2
950

345

I 4) - 25

.82
5) .54

S1 St

Ratro of

Star lard .nos ted
-II eannrigs I

44)
4j )

, 7)
j4)

031)

i 3)
.J9)

U, 1)
057)
A7))

-1 17

is]
- 124

15
.16

- 24

11
A33

.13 1 031) - Or-S

169-.. 054

113 ,50
332 329

I N.r-ýWin exported aft *,6art?.m of ratio of eagt-,nde#Ld earnings at a part4c.lar aft It. erigns at t ag 5 or ratio of earnings WAtI
shock to ear nsgs W-trout snack

The only CUl iOuS numbers in the tables are the dips in age 61 earnings relative
to neighboring years. Recalling that age 62 is the minimum age for early
retirement, one would expect %orkers who are doing poorly relative to their o6n
life histones to be moutc hkely to collect social security benefits " and so be
excludcd from the sample for analysis. Thus it seenis reasonable to conclude

F ros-g Itortoltson on eairli retirees. it is true thai tho e %ith lot. intelime let uds do. on average.

retire earlier I his is a someehat different proposition frin the y•c.eulatiun in the text

7O-ITT 0 - 78 - 7

Rotegesjon

414

Standard
erorts

•) 34)

I 31)

( "13)

I• 39)

(i 2S)
0t2)(C,66)

I0,3))
('32)

( .33)
(04)

(t
(
(
(
t
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that there would be a noticeable decline in typical earnings trajectories if early
retirement were not an available oputon.*

(Coinsidering the (oeflicoent estimates on the shock dummies for zeros in the
iet eni past %e have a somewhat different picture. The estimates do ,an'
sOtIiVshat at toss formulations, although not enotiiousl."[' There is the curious
ptuzzle of thie s.stematic and large (relative to the onsentional standard error
'stilltle) tdifercmcs b)et%%een the equations fitted to the sialle" sample and
liose fitted to the entire 0 1 percent C('HS.33 We shall argue that the numbers

are in the ramige of plausible salucs, so it does setn appropriate to base the
,iiulation on the estima'es oimn tdie larger sample, adjusting arbitraril for the
bias in the estimate (A the coelficient on atltitipatorq shock. if there %ere no
eflctl of past zeros other than the tarn-omer of noncosered emplosnnt into
the sv'ar after a zero, and if ssitthes to covered cinploNmuent were umnformlv
disti lued oser a ,ear, the t•oelitient of shock one would be one-half there
are the ormphc ations to add to this argument. First, there is probably. a stlO ng
scas,,,ial pattern to job ssitthiig. (,ien the suspi(cion that moics are (olt en-
trated in the late spring and early fall (•,ith more in the former). the seasonal
pattern ma,, not affect tie argument greatly. Second. there is a tomplhation
c'en if all job ,%sitches were uniformly distributed oser the Ncar. If tie
distribution (f lengths of time out of covered ,niplo inent vie thie ,lsame for all
dates of sss itt uing, tie fiat ton of ,% litt hes •oinig aftet a period out of cos ered
empli,•tent hitth includes an entire calendar swar would detcase •iith the
time of the sear

I hius, on asetlage tie (Vctlic tent oi shot k one should represent ain earnings
dei tease otf less than 50 percent. lhurd. ssstit hitig probably lovers Cat mungsS3 (at
ieast iIn part siti(e •so• e ss% itt hers are ( o)tiltg froitn unit'iiplo% itilnlt or tit)iparti( i-
patitm ni the labor forte) imphstg a tteflit itent larger thian •oie-half in absolute
salue. Ftlom these coiisidtilatotis. tile ctimates of shottk onlie setli to be ili a
plaustide range I lie (ht'r t oetlit itcit, for the eflet ts of plast zet'- S0 shos a steady'
decline in the elle(ti, tit a prvttous, absent e lift nt ( to t ed ct'iph is lleit, as one
should expect.

lhie t'stilate of tihe tflec tit a izro in the ecar thdl'i'g I pattictular sear
steeiis too large (mitupaintg the %%I)lit t'tt shthat 4,f shok • te, the above
al g .iit i bal ,t'd (lI a lillim i tlt t ilbut iOn IJt ilIt' i 11iC 1 if, jtIII 11A it| lies. ',ot ks InI

lie samite sIa. tlile teisinal pattetn tii •ptold mlakct'i, tie tfle(t of aintitipatorv
shotk larger ihe tclat n nihip be tivsv., in liiinig at ite tm t allligs is pitIbabl.
sseakcr. IIhuS it ScUtMis IcaS01Ible to t'xpect that thdie tIchue II car itngs for
aniti Wt•ipaits -Iht. k is rmighl thle a•.tte .I that I ottt %hto k te..\s A, as disLus,ed
alit• is e hert' ae itios to hink thlat thlts ctsitiniitt is i%,itt' a• o f•n zero Itli
fitute 1stittlt, i itt i t % Muid be ilt ici'e lliin to e dt'tlp ahltciat,•i ' pi•tt dures tt
oblaint all utibiasetd tistitilate of this ef ti u''nt i l lie tilt 4(ili(iit Iti alid otut t•f

t us vied citplosietit is sutflitiientls slos that the 'x.l palatlctet salutes olll the
vte'l.tts of a ztio are not tiitical (otilpoiteinio, ill st ,t t-S-tilhti4l

ho tet'l tile iof ihst tes, flie piotetdurv. the, - satin' • ttil sas, fitted ,uith t1 so
tilodtfitac ,ltio ()iie Is the use if a difle'ciii •age iti'ix-the as clage male
t ii ttigs (f 21- to ; 4-,,at a!dt, in tile Siial.i SauiIple" 11 he Mot x is shio1s 11 It
table 1i (.)titmpai tg filt t and last eaits the ne's ss agc set'es shobus 5 14 pt'rCent
grcowAth per sear ,ser the pt-irod. lhile the stl ite used aboue Shoss 4. 18 perce'it
gross th per %car I his diflhretnce of 0.66 pert'eint per scar Is ,inipmttant for
Ct-ttpariig the tiso rtegiession results I lie setoid modificatitin is to chliillate
all obsersattotis on 20-24 sear olds Sitce man% of tlicse soikeis ,na, Ilae been
in school and tna, hase had (osered :-artnigs froin parn-lime jobs. their
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inclusion might be affecting the other age coefficient estimates by affecting the
estimates of ale, the individual constants. The results are reported in table 6
including a regression using the wage series for those 20 and over for the sake of
comparison.

TABLE 6.-coEFFICINTS WITH ALTERNATIVE WAGE INDEX

2to 64 nJudmin2 M Indeu of mean mp. Iades of meao wa&p.
W-24-yea-olds Z5 o 64 20 sad oe

Ratio Raty o Ratiogo
Sapll- waWe- Wade-

indexed Standard indexed Standard Adjusted indexd StandardRelressa en ea ri4ts S errors earnings #rrlrs coaaeet "rn(ol S errors

Variables
-t.20 -.... 1-110 ( 046 -13 -1.324 (0.046

7 0 15 (021 -. 3111 ( 042) -5S53 -.!67 (042J30 -- (036) -. 67 (0381 -.2 .3 6 038)35 - 02 034) -03 (036,) -33 -141 (.036)40 r - 02S (.030) 0 032) 04 -. 049 032)
yas 031 (030) .023 C 032 .-006 -. 007 (03)

yS - 010 (033) -- 061 (034) . - -0 - 025 0341

61. - 161 (0I, -151 (054) -0o6 -0,, D 0I 4
62- 14 1 -3143 (060) - 064 - .056 (060)63 .- 3771 (063) -74 36E) -0on -. 014 (06664 - 151 (.067) -. 156 (073) .063 -. 056 (070)Shock Varia -les lr prerrIra¶ lt*r

I year earlier "I -36 ( 034) - 132 ( 031)_ -. 831 (.031)
o vaaersts r o -4. 1 ( 035) - 332 (032) -. 33 (0323 Veaws earler -273 ( 036) -.202 ( 033). -. 202 (033)4 vast earlier .- 167 ( 036) - 140 ( 034)........-141 (.34)S years atrle - S (9 (037) - 062 ( 035) ._ . -. 64 (3)Shock var isl bit ltazro in follocrnrat ear _. 19 (.030) -.32 ( 021)........ 27 (021)

3t 133 IS1 .169Standard error or esl•ate . 338 .371 ...... 378Parsois .. . . 1.576 . 5716Observaces .... .... 14 23 16. 747 16. 747

INumbers roluirtad ae lopraithm of rate of wage indexed e4mings at a artculm ir agte earnings at age SO or ratio
of er s wn t shock to Serninp witht SacL

The second column contAins the regression results using the alternative wage
index and ages 20-64. The third (oluinn contains the same coefficients adjusted
for the difference in wage ildexei. The column was constructed by adding to
each age coefficient 0.0066 (Age-50). For comparison purposes the fourth
column repeats the coefficients reported in table 4 above.

Comparing the latter two columns one has little difference in the estimates of
wage growth resulting from use of th-se two wage indexes. Column one
contains the coefficient estimates when w,:kers aged 20-24 are omitted from
the sample. Comparing columns one and twa, we see that the age coefficients
from the two regressions are very similar. Thu. inclusion of 20-24 year olds is
not seriously affecting th- estimates of the age structure. However. the coeffi-
cients on the shock dummies do t hange somewhat, suggesting. as one might
expect, that zeros have somewhat different meanings for the ven young than for
older workers. Past zeros are more important for prime workers than for young
workers.

7. Individual Ceooanaao

Given the parameter estimates described above, estimates of inhdidualconstant terms, a:. are obtained from the basic equation ,9) using the fact that
the estimated error is zero when all variables are at their individual means.
There are severa! uses of these constants which are of interest. First, one wants
the distribution of the constant terms as an ntegral part of the cost estimation.
The cohorts born between 1926 and 1931 were pooled to develop an estimate
of the distribution of individual constants. Using the coefficients from the
equation with all shock dummies fitted to the complete 0. 1 percent CWHS, the
ale were estimated for the 188 members of these cohorts in the smaller sample?'
The calculated distribution of ah has the shape shown in Figure 2. It is
interesting that the distribution is distinctly different from normal.

s ,No further adjustment was made for the diflerenr numbers of obsersauons used to estimate the
difkTrent ab
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Second. one is interested in the stability of the distibution over successive
cohorts. Estimates of ah for all individuals in the smaller sample were calculated
using the equation with all shock dummies fitted to the smaller sample. ihe
means of ah by cohort were calculated and are shohn in table 7.1

TABLE 7 MEAN INDIVIDUAL CONSTANT (ah) BY COHORT

lak o eist ltd hfor Colaget If" iegesuf.m T Ile 4 mwi all ,wawtsl

Date ol burth Mall Date lo Iul Meam Date of Miulk Mu

1393 -.0 600 1912 221 1932 021
1is $55 1913 235 1913 110
19s - 112 1914 353 19314 051
18% 003 1915 146 1935 13
1391 636 1916 10? 1936. l1t
118 739 1917 413 1917- 131
19 3M Isis 213 1938 145
1I00 465 1919 501 1939 153
1901 276 1920 230 19 1M6
1902 483 1921 191 1941 062
1I03 9 1922 106 1942 176
1904 2? 1923 154 1943 In
IM90 424 1924 2% 1944. Z51
1906 601 1925 037 1945 Oil
1907 529 1926 031 1946 044
190M - 14 1927 219 1"7 IN4

1909 036 1928 059 1941 062
1910 -639 192• 202 1949 210
1911 -423 1930 161 1950 040

1931 139

There is a distinct positive trend in these means indicating that later cohorts
have, on average, higher earnings paths relative to the rest of the economy than
do earlier cohorts." While one might identify many differences between cohorts
and differences in the underlying economy" which would justify such a trend,
any such discussion would be purely speculative in the absence of further
analysis of earnings determination. The trend does not appear so large as to
%itiate the use of a single model and single distribution of individual constants
for cost estimation, although it might be an improvement to examine" the
determinants of ah (using a body of data with more indis idual information) and
to extrapolate the pattern into the future.

Third. the estimates of individual constants can be used to test whether the
age profiles of earnings are the same for different earnings levels. For this
purpose the equation and sample omitting years before zeros was employed.
The a" in each cohort were divided into thirds representing high. medium, and
low levels. Then the earnings records of all individuals who had a' in the top
one-third of their cohorts were combined to form a single sample. The basic
equation was fitted to this sample. The same procedure was followed for low
and middle thirds. The estimates for these three equations are shown in Table 8.
The age structures are graphed in Figure 3.

"Since observations per person and residuals per person both decrease %ith earnings leel, a
weighted mean ,ould base produced biased estimates of the mean al in a cohort.

" No test has been made of the statistiKal significance of this trend.
"For example. the shift in the age structure of the male labor force %ill affect the economs-wide

mean earnings senes.
f In his Ph.D dissertation. Roger Gordon has examined some of the factors alferting a h, using the

Michigan Panel Studs data.
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TA3LI &-COEFFICIENT ESTIMATES FOR iDIFFERENT INCOME[ 680613

LaomId MUdi3d NO 3d E*an xPelIdae

440o61 Rotl ed Iai, d Ratio d
wwa- W- WW wa-

.egeed Sta•edd tafead Standard edezed Standerd tedenad Staaad
Areas e earmags, of Ion earninpg r affars eOrons 9wrmipt' e,;IS

Walnabies:
A 0. ..- -1 33 0 (0.31* ) -1 4?1 (0.09) -1.234 (0.045) -1.324 (0.046)
2.5. -o634 (.126 584 (04 - -517 040) -.567 (043 -406 (3,) -. 33 (.043) -23 .037 -.30 (.038)

215 Z (103) -111 (.04 -068 (034) -. 141 (036)

0... .. . - 176.09

*~~M -03 (06 043 (0 -C (03 0) -03 345.-0 (.03) -.028 (.041) 010 03) -.007 032)

Id . . . . . . . .. .......o ... .. .. .. ... .. ... .S5.. .... .001 (1 0) .001 (S ) -.0 (034 -025 034
60.. lit (326) .067 (A2) -. 090 (.038 .106 (0•
61.,. -07 (01 2 0 0 (.007 -Z 16 (05?) - (0054)
62. -33t (235) 071 (077) 133 (.0A4- OW (060)
63 . - 06 ( 0? 053 (.061) -226 060 - (06 .0660
64.. 91ve 074 (3131 093 ( 064) -244 V631 -. O 0701

Sbhc Wallabies IVoe irw ae
I wow earlier -941 (065) - 707 (053) -706 (.043) -,831 (031)
?yeams arIoo -4.41 (06 - 166 (08 -3 (040) - 333 (032
3 loar$ *&floo -355 (073) - 024 (.047 - 120 (040) -20 (033)
4 you$sialler - 232 (073) 017 ( 048) -0n (040) -. 141 (034)

pearsoearlir -. 168 (064 030 ( 04) -001 (.041 -064 (035)
Shock variable to logeo in to•lw •e•r -. 776 (056) -. 664 (.049) -1.039 (.047) -. 827 (.023l)

. . . 114 225 325 .169
Star89id3rror estima ..... . M Z37 130 .378

Paos . ............ 0 566 505 1. 576
Observations... 4.581 6 319 5.S47 16. 747

Numbers reported aire iogarithtm of rati of wap-ondesed earnings at a partaar age to e0WRmAPs it ag 0Ofar ratio of eirasns with
Shock to "Ringps withot shock.

There are a number of aspects of these equations which are interesting to
note.w Even before consideration of the coefficients, we can examine the
numbers of observations per persor. appearing in each third of the income
distribution." In the lower third, there were 9.1 observations per person; in the
middle third, 11.2; and in the upper third, 11.6. Thus zeros are more likely to
occur for low income persons. Examining the standard error of estimates in the
three equations, we see that the higher the income le-,el the lower the error in
estimation. There are two obvious sources for this result-that high income
people have less individual noise about their trends and that differences int
trends are more important for low earners than high earners (e.g., that the lower
third contains a greater fraction of irregular workers who don't have typical
earnings paths). Both hypotheses seem plausible.

To compare the age structure of earnings by thirds of the income distribution,
we can examine Figure 3. The paths, of course, are roughly similar. However.
there are two surpnses in the diagram, relative to our expectations. First, it is the
high earners who have relative earnings declines as they approach retirement
age. While this can be thought of as a natural consequence of a higher income
elasticity of the demand for leisure at these ages than when younger (which does
not seem implausible), it runs counter to the expectation that low earners would
experience far more difficulty in maintaining earnings. However, at later ages
the difference might be due to a greater tendency to retire (and thus leave the
sample) for lower earners experiencing earnings declines than for higher
earners with similar experiences. The second surprise occurs in consideration of
earnings when workers are in their thirties. High and middle earners approach
their lifetime maxima more rapidly than do low earners. Put differently, high
and middle earners experience more of their wage growth at younger ages than
do low earners. This runs counter to an image of low earners getting close to
their peaks at far younger ages than high earners.

Considering the coefficients on the shock variables, past zeros are consider-
ably more important for the lowest earners than for the other two groups. In the
absence of data on the reasons for zeros, one can only speculate that this might

By the Chow test, the equations ddTer signoifcandv from each other at the I percent level.
The lower quality of the estimate of a I when there are fewer observations might tend to move a

somewhat higher fraction of those with fewer observations into both upper and lower thirds.
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reflect a greater frequency of job shifts out of covered employment for high
earners and a greater frequency of moves out of the labor force for low earners.
with the implied differences in work experience and health. The coefficient for
antitipatory shock gets larger the higher the income level. Given the bias away
from zero in that coefficient arising from the taxable maximum, one would have
greater bias the higher the income level of the group.

Since .he results reported in Appendix A confirm the view that growth paths
are similar by income level, except at the bottom, further work in this area might
explore a basis for eliminating very low earners from the sample.

8. Residual&

There are a number of questions about the residuals which are of interest. Of
course one wants to know their size and pattern, especially since the simulation
depends in an important way on the shape of the entire distribution and not
simply its variance. Further, one would expect a significant age structure to the
residuals. it is interesting to examine autocorrelation in the residuals. Examin-
ing residuals separately by person, it is interesting to examine the relationship
between the size of residuals and the level of individual constant (i.e., earnings
path).

Using the equation with all shock dummies fitted to the 0.1 percent CWHS
sample, the residuals were calculated for each year and each person in the small
sample and adjusted for degrees of freedom for that person.i1 The residuals
were then separated by the age of the person in each year, with all residuals for
ages 20-28 pooled to calculate a density function. The same procedure was
followed for ages 29-37, 38-46, 47-55, 56-64. The densities were used for the
simulation. They are shown in Figure 4. Surprisingly, the estimated distribution
of the residuals gets tighter the older the individuals involved. While this is to be
expected in moving from the youngest workers, it is surprising to find the
distribution continuing to get tighter as one moves to the largest ages consid-
ered. Perhaps the latter result is partially a consequence of the elimination of
individuals from the sample when they begin receiving retirement benefits since
the analysis by income level showed sharply greater variances for low earners
than for high earners and retirement at age 62 is disproportionately concentra-
ted among the workers withJlwest earnings.

4' Me idjusiment made 'las to multiph. each residual bý the square root of the ratio of the number
of observations for that person to the number minus one.



Fig. 4 Distribution of Random Terms

a. Age: 20-28
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Fig. 4 Distribution of Random Term (cont'd)

b. Age: 29-37

Mean of Exp.: 1.173
Prob. (jx < 1.55) - .963
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Fig.4 Distribution of Random Terms (cont'd)

c. Age: 38-46

Mean of Exp.: 1.162
?rob. (lxi <_1.55)., .971
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d. Age: 47-55

Mean of Exp.: 1.147
Prob. (lxI _ 1.55) - .976
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Mean of Exp.: 1.123
Prob. (lxl 1 1.55) - .983

FlS. 4 Diotributlon of Random Terus (cont'd)
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To explore the age structure in th1- size of the residuals, the residuals for each
person were calculated from the smaller sample using the coefficients from the
equati fitted to the 0. 1 percent CWHS. Each residual was then corrected for
degrees of freedom" and squared. Collecting all squared residuals for persons
of each age the mean was calculated. The results of this calculation are shown in
table 9.

TABLE 9 ,MIAN SQUAlL tRRIO sB AG[
HA ,ijused lot siseg s of 11 Wom) Roe.4,ual ba~A 04 O %.oe hcat 110 0n t ere sr'•,on in able 4 mith all • ai aWetl

AV MSF Age MSE Alp MSE

20 0 S% 35 440 s0 .M
21. 571 36. 317 51 267
22 W6 37 29 S? 196
23 049 38 329 53 .217
24 516 39 308 3 337
25 AS9 40 303 55 260
26 519 41 361 56 324
27 420 42 323 S7 301
213 S4 43 363 !3 256
79 3M6 293 S9. 1I8
30 3A8 40 275 60 239
31 591 46 325 61 252
3? 44? 47 341 62. 13a
33 430 4U 403 63 130
34 .478 49. 29 64. 103

Paralleling the picture described above, the errors decline with age, with a
sharp drop after 62.

To examine autocorrelation, a data set was made of those residuals (from the
equation. ýKith all dummies and the small sample) for which a residual was
available for the same person in the press ous year. Then an ordinary least
squares regression was performed, regressing residuals on those for the same
person in the previous year." The results are shown in equation ( 1)

(Ct'ffiient: .284 Standard error: .008 II)

Number of -bsenrations: 14.773

The coefficient estimate of 0.28 is biased. Correcting the bias on the assumption
of 16 obserations per person." the estimated coefficient is 0.4. No use has been
made of autocorrelation in the simulations reported here.

In addition to examining the residuals of the entire population, one can
examine the estimate of variance separately by person, assuming a constant
variance over the observation period. " These estimates could be examined in a
number of ways (e.g., by date of birth, by number of y-ars of positive earnings).
The analysis above by thirds of the income distribution suggested a strong
negative correlation between income level and individual variance. Calculating
the correlation" between these two characteristics, this picture is confirmed,
with a coefficient of - 0.47.

" Lat h residual %as multiplied b% the square root of the ratio of the number of observations for
that person to the number minus one.

"'Iwo corrections to the data might have been made-to adjust individual observations for the
number of observation lot that person (and so degrees of freedom) and for the age of the person
(and so different variance b% age). Neither correction was made. The coefficient is probably not
significant) affected bs these two factors since they correct independent and dependent %anabies
smularly. Should autocorrelation differ significantly with age. the failure to make any adjustments
might be important.

Following the procedure used by Gordon in the Appendix to Chapter III of his Ph.D.
dissertation.

e4 Thes estimates art based on the small sample excluding years before zeros.
In doing this calculation no adjustment vas made for the %ariances in the estimation of a* and

individual valance. A weighted correlation might have been different.
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9. tIndividual treda,

Just as tl-e basic model described above in equation (3) contains individual
constants for the height of the earnings path. it is natural to consider adding an
individual trend to the equation. Then (ignoring zeros) the basic equation would
take the forim:

h= ti' + Yb, 1+ d" -50 (12)

where Age", IS the age of person h in %eat t. Considering entire lifetimees rather
than 16 -year obsersation periods it is not (omlnpletehl plausible that an idisidual
%ill hase earnings growth that is (onsistentlv more rapid than the t~pi(al path in
his cohort; that is. the alhditc of extending a 16-sear model to 45 years seems
lower for a trend term than for an intercept term Nevertheless, this model sas
briefl% explored. although not used in the simulation.

'lfie following iteiatise protcdlure %as folloed: Regiess It',( on age and
shock dumninies, then take the residuals foi death person separate. and regress
them on time. Provided the distributions of tihe ch are the same for eserv
cohort,'T the onmtted variables are independent of the included sanables in the
fitst regression. I hus the estimates of the coelkiecnts on age and dummies are
unbiased and consistentt. Regressing the residuals on time for each person
provides an asniptotialih unbiased estimate of 'h (as mptotic in the number of
pters-ons in tihe li si regress•)ln. Site ,age is noIirto l ihslti, had the sample been
(nti tilI Utled to inchide gis en ,uibe, s Iof eat a ,ge. the C.tllilate olf -h -iulhl bhe
illibhlatd too.

Folloh•ig this procedure, of course. gifes the same age structure. One can
then exainie the distribution of h b% cohort to test the stabilitv of the model
and the saldit% of the procedure. One can also examine the correlation between
ah and cb to examine whether high Itonice people hase high earnings growth.
Starting with the latter question the correlation is 0.02, showing a very weak
relationship as was suggested b% the separate regressions for different income
levels. Table 10 contains the mean value of cb by cohort."

]ABLE 10 MEAN ihNIvIUAL trAI O1 GR4OC1H BY COHOPT (ch)

Data of birth Mean Date of birth Main Dait of birth Mean

1894 C C9" 1913 021 1932 - 003
1895 U20 I9M4 - 028 1933 - 006
1896 020 1915 - 004 1934 -. 017
1897 009 1916 053 1935 - 002
1981 089 1917 009 1936 015I
189i . 081 1911 008 1931. W0S
1900 - 033 1919 - 019 1938 029
1901 009 19Z0 052 1939 023
1902 025 1921 013 1940 013
1903 053 1922 003 1941 048
1904 - 019 1923 041 1942 - 034
1905 - 009 1924 013 1943 .036
1906 010 192S - 001 1944. 012
1907 032 1926 - 015 1945 - Oil
1908 - 037 1927. - 029 1946 066
1909 - 006 1923 - 003 1947 004
1910 024 1929 017 1948 013
1911 - ill 193 -020 1949 -068
1912 - 00? 1931 .022

'there is a slight trend apparent in these coefficients." This trend implies that
under the assumptions underlying equation (12) the procedure will produce
biased estimates of the age structure of earnings." By an F test, the entire set of
coefficients was found to be statistically significant at the I percent level.

'A similar condition must hold for shodc dummies.
0 Again. an unweighted meat was used.
* No statistical test has been performed on the significance of this trend.
mIt is interesting to noi that with this further adjustment. a releat of the auiocorrelation

regression on these residual yields a much lower coefficient of 0.06.
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10. t crmpliomemit K&iVt

In considering simple was of extending the model, one that comes immediate-
h 1(8 mind is the use of some measure of the bu,,incss ctile as an independent
sariahle. Foi sinulation purposes use of such a iodel would require simulating
future business (it les. Thus. for simulation pul poses the business uscle was left
as part of the residual noise. h'aing an assumption that future business tdites
%ill have (onlparable se erit% to those cxpci iented in the observation p-riOd.
Nsefvrthdel•s a little anajlsis was done to include the business t(cle to evaluate
the hang'ss it patacseters indu(ced in this %a%.

If the deipendent variable were rcal ",%ages or sages relative to sonit tend, fine
would expect an increase in the unemplo-inent ,ale to lower Aages. lHowever
the effect of higher unenplhm unent on ssage-indexed 14 ages is more coinpli(ated.
One •ould expect that part of the ellect would be an increase in the xariante of
residuals. (:osentionial di%(ussions also suggest that uinploh)y ent falls more
heastihl n the younger and older %orkeis. suggesting that their relative %ages
would de(hne w ith high unemployment. s•ihle those of mnediunm age workers
14ould therefore iI lease. 1 o capture this eflett %te have defined two unempio%-
mlt'nt-age %ariables. Boibh aili.ibles are the national intiniploinient rate or iero
depeindiiig on the age of the partic ular worker:

I i il •,,rker h V. Ie.s than 35 )ear- t13,
i sl it ,h s ar t0 ltiit'rv% I."'*

,r if sa.-rk#r h is grei.ter tian -54
I •, se'ars i.• t Intl estili'r14i-e

%hliere t't is the national unetniplonient late for inales 20 and oser.
In laiie II are reported the rtesults o this regression on the small sample.

TAIIi I1 It S CT O Ut UNtMPLO Mt14T (16 ;427 ObS HA1w• NS 15 1b rliSUNS)

tuage- rdeied Standuid

Age I lit (( 0371
2•'1 ?1 o 057)

1• -417 e 051)
Ip• 181 • AO•
35 102 0 037)
4j 032)
45 (,•5 4 033)

C32 (04)
I - (:59 (W)2)

3 - 03 (073)
.4 - r37 (017)

*l'- int le, #c Pip. Ow (I
1 ,r earlier - 834 (01)

I-r'" , - 33 ( t32)
4 V1 r3fif• , - 203 612)
4 ýr eallieh - 139 (i,.4)

ir ear',er - 59 (u35)
'orok invate tof mero in fl)*n tear - t23 ( 029)
Unemir •iment- Age irleaKti-)n

20 to 34 -025 (06)
S5 to (4 -006 (009)
117. 170

•alndaid erioi oI estin at@ 37.

i numbers itowled ale 1lgai:tim of wage indexed eaning at a particiiurt age to evarings at age 50 o ratio of arinngs with ShOk It
earnings without shock

The effect of an increase of one point in the unemployment rate is a 2.5
percent decline in earnings of a young worker relative to his earnings if he were
age 50. The equation also shows a small declne in earnings tbr older workers.
however the coefficient is not statistically different from zero.
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From the perspective of the possible use of wage indexed earnings for benefit
calculations, there are three implications of this table worth noting. 1The large
difference in mean earnings between men and women implies that the uage
index depends upon tile sex mix of the labor force. Oer the time period
examined the ratio of mean male earnings to mean earnings (both sexes) has
varied over a range of 5 per.ent. Continued growth of female labor force
participation rates %il see further changes in this ratio. Second. the large
dillerences in mean earnings b% age implies that a change in the age structure of
the labor force will change the mean uage-indexed uage by age even if tile
(ro,,s-%e(tion pattern is unchanged. Third, a change in tile mix of experienced
and inexperiented workers might alter the age structure of mean eanings. To
shoý these latter tio effects, the mean Aage bN age Ior male. indexed by mean
mnale %%age. is plotted in Figure 5 for 1956 and 1968. The dilfeiences are



Fig. ) Mean Wage-ludexed Wag* by Age, Male, 1956 and 1968
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noticeable, although not extremely large. The greater fraction of young workers
at the later date lowers the mean wage in the economy and so tends to raise the
means for each age.

12. Probe ty of Zero Erningm

The model described above predicts earnings conditional on their being
positive." It makes no prediction of whether earnings will be positive and it uses the
presence of past and future zeros as part of the prediction process. Thus for
simulation purposes. it is necessary to have some model of the probability of
zero earnings. The time limitation on this panel, and the effort that went into the
model described above, precluded development of anything complicated. Thus
a simple Markov model was used despite some evidence that a Markov model
did not fit the data very well. `

Table 13 contains the data by age bracket of the numbers of males with
positive earnings in a year moving to zero earnings in the following year.
Table 14 Contains the same information for the movement from zero to positive
earnings.

"The presence of zeros is common in the economy. For example, of the 188 persons n the
1926-31 cohorts included in the anAIdsis only 108 (57 percent) had 16 positive observation.
Another 24 (13 percent) had 15 positive obsenations.

"See Hi. Grundmann. A Probabildtv Model to Explain Movements In and Out of OASDI.covered
Lmplc~ment A Progress Report. March 22. 1973. In addition to examiung a simple Markov model.
this paper considers a latent Markov model.

-No examination %as made of whether low earnags relative to individual trend significantly
int re-ses the ptobAbtliq of a move out of covered employment Such a finding would imply biased

(etflit tent estimates since the residuals are autocorrelated and the shock dummies would depend on
lagged endogenous %arnables. Roger Gordon has found that the effect of wage level on the
movement out of the labor force is %ery small.

IThis date *as chosen since there % as a large change in coerage in 1955 and a small change in
1956



TABLE 133 -UMBIJIRS MOVING FROM POSITIVE EARNINGS IN A YEAR TO ZERO EARNINGS THE FOLLOWING YEAR

Age

201.24 25to .29 3oto 34 35to 39 40to 44 ,to 49 5oto 54
Deft It N I a I N I R I N3 Ri N1 R I N RI N I R' N a

91,1519 . 664 3 456 204 4.292 161 4 028 130 3 434 93 2 633 68 2 066 1 1. 431
1952 546 3,206 181 4 428 143 4 243 114 3 586 74 2 3120 16 2 213 67 3 591
1953 ... .. 654 3 223 270 4,486 176 4 256 157 3 303 116 3 028 113 2 372 75 1 703
1954 362 3. 192 160 4 277 126 4 361 96 3 344 71 3 161 78 2 50? 43 1 758
39s9 326 3 731 192 4 516 148 4.650 135 4 209 110 3 5% 85 2 838 66 2 13)0
1956 3 43 3,193 135 4,901 122 4,778 26 1 4 442 il6 3 820 103 3 033 59 2 344
My97 206 4.949 176 4 969 IS7 5,024 141 4.812 111 4 039 99 3 18C, 73 2 500

131 152 4,966 147 4.777 148 5 103 112 4 760 107 4 219 81 3 340 72 2 62'1
M9i9 179 S.113 ISO 4.859 119 4.993 117 4 949 103 4 302 91 3 520 92 2 3M
1960 33 5, 260 192 4,903 134 4.971 147 1 020 125 4 461 311 3 721 87 2 9*
1963 171 5 327 120 4 940 140 4898 143 5 024 128 4 606 109 3 $90 91 3 03
1962 204 5.752 153 4.995 150 4.893 147 5 002 125 4 778 113 4 015 94 3 If,
1963 175 6 031 1?9 S.135 121 4 827 104 5 072 113 4 753 114 4 223 79 3 311
1964 179 6 373 140 5.2% 107 4 893 102 4 989 99 4 918 126 4 293 9% 3 518
1965 171 6.8 U4 Il 5 46 105 4 964 100 4 994 323 5 029 101 4 441 82 3 7C4
11966 209 7.110 163 5.527 135 5,118 126 4 967 136 5 069 100 4 6.15 127 3 914
1967 218 7 385 168 1 935 96 5,092 127 4 946 122 '5029 111 4 09 I30 1 983
1961 253 7 664 57 6 252 133 5.233 108 4.8% 137 5 146 112 4 73.5 300 4 113
1969 234 7 922 241 6.565 152 5.341 135 4,921 132 5 005 350 A 915 119 4 7F3
1970 407 3 206 303 6 634 139 5 411 I53 4 920 363 4 94" 19% A 919 ICS 4 ?C7
1971 342 8 135 232 6 937 194 5 399 19 4 944 ISO 4 302 200 4 852 187 4 431

Sull9l7-73. 3.333 96 751 2 647 83 035 2 030 76,160 956 74 21 , M93 71.094 3,11133 63 504 1 574 52.712

Subtotal tab* (pet-
riM) . 34 31 27 26 27 29 34

55 S6 to ,1
RI NI R' 131

6 758 31 944
9 716 42 1 111

10 273 61 1 201
30 311 38 1. 321
30 30C 60 1 621
14 409 59 1 783
3? 41S S9 3 946
11 43' 83 2 070

9 43F M8 2 222
33 SO% 79 2. 342
16 556 77 2 514
13 552 82 2 753
19 572 104 2 919
14 603 84 3 06
17 646 89 3 282
10 645 118 3 481
26 725 335 3 598
i5 722 108 3 7?I
27 770 141 3390
29 838 339 4 025
44 793 247 4 152

273 9 190 3,665 45 967

62 63 64

RI Nit R I N I R I NIa

5 87
3 114

10 138
3 333
b, 208
4 209

13 25C
8 293
3 259

21 300
20 327
25 321
27 393
29 397
30 425
32 440
38 492
43 544
53 533
6% 551
59 %0

1 73
4 91
4 120
8 131
5 149
7 218

33 232
9 246

12 295
16 256
19 285
27 312
10 301
42 374
24 381
23 408
47 418
44 465
56 514
54 485
73 493

3 71
b 74
4
9 333
4 148

12 152
30 218
30 20
26 247
22 284 -
27 244 -
32 279
34 300
35 295
34 1"
40 369
47 398
38 378
52 434
75 469
65 441

30 36

I Number moving to •o earnings in following year period or with average earnings per year employed below $500 (during the ae"s included in t1e table) were e1mimew
I Number with petive earnIngs in given yeart by age in that year from the s-.mple of the 0 1 percent CW04S w,th which the calculations were done

G,ven the change in eligibihly It &ie 62, no subtotals wet eCalculated tot Smaller ages. Age fit shoud have be"
Nele. The table is conMructod for males who survived to 1972. All those uninsured, entitled to disability beonoft it this i betuded also. but wasn't



TABLE 14 NUMBERS M07ING FROM 1l[R EARNINGS IN A VtAR TO1 P(IITIVt [AHNINGS THE fULtOWING YIAR Conl 1yed

Age

20 to 24 25•t0 29 30tO 34 3st7 39 4
0 to 44 45 tu 49 viJ to 54 5S Sh to 61

R1I hN I R N I Rv N I R I N R, N' 14 , R. 77 N.

We13 307 735 Nib 370 727 378 so 104 lcd 1 `,9 iv 1 3
62% 1 559 227 3il ISO0 712 i 3I 57 309 431, f, t' III ?4"

19/ 543 204 30 119 721 13,* 59) so 404 13 3" , - A4
3511 1 64S 381 382 303 819 t"5 t,'4 :'.1" 4'1 ISq i7o li n 'q
t, S 3 237 281 701 2?3 653 189 544 111 31) 13.' 9' 1714

950 1 084 487 60f9 34% 51'% 21. 1 17 1 7v) U 7P 83 .i 5' ,"?
135 24% It8 31? 103 37.7 10)5 377 8., ,,,5 71, /" '1 )'t.
ies 331 365 380 338 409 Ill 395 91 3.,7 8.1 "110 1 ",,A
16. 29" 147 359 1if 388 119 404 Ill 394 91 ) 39 '4 284
175 321 334 353 120 377 117 4()4 95 311 4' lot5 "I V9
183 335 15? 409 121 381 133 4?: lo3 4131 I'S -7 t.8 it.'
its 32.7 144 374 92 331 107 433 UI 4t.7 95 .10.5 9 ill

215 377 133 37,7, 121 420 139 490 301 4A') lul 4o1 9- llI
194 35? 131 314 327 4211 3i5 405 147 44t, 127 474 871 111
398 319 I33 331 141 4(11, 328 408 Ill 47i, 112 449 "' I'l,'
It, 7 37 3213 32R 91 3#1, 109 3C7 309 4AIN 92 47., 91 1'7
27% U1,2 139 313 3e( 387 333 3VII Ill 449 83 459 87, 41.'
195 357 140 411 98 371 9? 431 3) 03 441 94 4P5 91 453
2?9 413 338 424 31 393 90 414 91 445 88 5411, ,'A 4-5
208 413 143? 55 313 479 9, 487 83 41', 83 5I., 4 ',17
304 ) 59 242 718 363 551 1335 St 105 53. 3'71 0,37 17? t44

3.238 5377 2 335 6019 1 75,b 01:9 735 6, 303 I S6& f, 490 1 447 it 257 3 ?42 S '39
0. 2 36 3 23 9 211 14 3 233 1238

4 , N . 71

9
9

Is

24
Is
38

3,'
19
3,7

79

20
35

1?
19
47
44
47
41

38Si01,
53

7,4
7,9

77i

4 j R N' a R Na RI

3s 15473 339

2' 397

S4 .3 35,7 3715

2 Irv '112 31'?

6,9 3.1'

79 374
hit 491

90 437
68 448
77 513

Ill 6ib

4

S

In

7
32
33

8
30

.19
32

is29
25
2%
74
29
73

49

45
755

•7,

14
87
91
9,

733

30
6

8

13
133
F3

13to
32

33

30

NI

9 2 S
33 2 V
14 3 I5
25 9 16
3s 7 23
21 3 19
24 3 27
44 6 33
32 3 4S -
35 3 41 -
57 8 47
fi3 10 656! h 17
8a . 74
32 33 332
8a 11 94
s0 13 91

102 13 323
I11 14 133
141 13 16?
3 I 4 t3 15

?5 1 038 3 128 53 6
72 o 20 9

i Number moving to pOsitive earnings in the following year
I Nullber with zero earnings in a year

Ne4 The table is constructed for males who Survved tio 197 All those uninsured entitled to d-sabti,3, bene73s in

n % pernd v, Ii * lit Awet AF. itpan ngif per ira' eTmplo3ecf belo* $500 (duing the age% included in the table) we eliminated
ruiom In* %ample .f thp f,. piirLq'l rWHS w371th wh,Ch the cadculationl *oere done Given the Change in eligibility at

age ,l. no %ubtotatls *etp ral.ulated for gi7let8 ages

0a6e

1"]1
1952
1951
1954
195%
19s5
1957

139
1960
1961
196?
1"63
1964
1965
3968
1967
1969
1970

Subtotal 395.6 71
suboal ratio (percent)
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For use in the simulation model, the subtotals since 1957 were calculated to
provide an estimate of the probability of movement.M With the change in
availability of early retirement for 62-64 year old males, no subtotals were
calculated for those ages.

As one would expect, the probability of moving to a zero is u-shaped,
troughing in the ages 30-44. The range of probabilities %aries very little, being
around 3 percent. The probability of movement from a zero to positive earnings
is very high for the youngest group and then declines. For those over 30, the
probability lies between 20 and 30 percent. Thus the movement probability
estimates roughly parallel the relationship between covered and uncovered
employment, with roughly 90 percent of employment covered by OASDI.

While no detailed analysis of these probability numbers was employed, a quick
examination was made of the explanation of these numbers by means of both
the linear and logit probabllit. models, using as explanatory variables time and
the unemployment rate. The results were similar for different ages and those for
ages 40-49 are reported li table 15.

TABU 15 MOVIMINTS IN AND OUT Of COVISOD IMPLOYMON|i

IjrrmpIkory~ mia

AVe Constatit Tme fall

Prolaot4t, of movement to isto earn1raWi
Liear mr>rl

44 to4 44 X 012 U06.0 C 529
Staftdard err, ( C06) W 2.'2) (0007)
40,t.;49 .0178 00i3 001i

. r to 44 -4 W4?9 C317 il7)
Stanodr error I l&U) V- ,)67) (•2'V)

4501o 49 - b 901 0421 1773
Standard error (1264) 1 CiA) Ci71)

Plobabuho, of mvoemen' 1trm (iC. earr'ngn
L(near Model

401044 4401 - C11 - t178
Standard error (C410) (wi, ) C,0.%)
40 to4 t t - , O1 i 'OC2?
Standard erio 10 00) rCrO) X 76)

LogtS! modM
40 to 49 137 - 465 - ;I46

Standard error 1 3543) t C120) 041• )

There is a small positive tune trend in the probability of mo%ing to zero over
the 15 years in the sample. with an increase of approximately one percentage
point in the probability, of movement per decade. Tlhe unemploi.nent rate
enters sith a positive coefficient (as one sould expect), sith a one porne rise in
the unemplo%ment rate increasing the probabilit% of movement by approxi-
matelh one-half of one percentage point. For the moement from zero, both the
time trend and unemplo ment rate enter with negative signs. The probability of
switching to positive earnings decreases by approximately I percentage point
per year and b) approximately 1.5 percentage points for each one point rise in
the unemployment rate.'

13. Simulatio

The empirical analsis described above has been used as the basis of a
stochastic simulation model to examine the effects of economic growth and the
lengthening averaging period on the cost estimates. One step in the cost
estimation procedure used by the Office of the Actuary employs a set of ratios of
the average PIA for newly retired workers in the future to the average PIA for
newly retired workers in the base year. The focus of the simulation was to
produce this set of ratios under alternative economic assumptions. Of course

'llhe results from the linear and logit models are %en similar within the estimation period. One
would not %ant to simpl) extrapolate these lime trends fat into the future Doing so. the two models
do give different predictions
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this procedure uses a stochastic description of the past as well as a stochastic
description of the future, so would be inappropriate for short-term cost
estimation."

The first step in the procedure is to select an age profile of wage indexed
earnings for a t) pical worker, assumed to hold for all cohorts." T-:.e profile selected
is shown in table 16.

This profile can be combined with any assumed growth in real earnings relative
to the wage-index used in the estimation to produce a profile of real earnings."
Successive cohorts of 20-year-olds are assumed to have initial real wages which
grow at the same rate as the growth in national average real wages. The second
step in the procedure is to select the distribution of random elements underlying
the generation of wage histories." For this purpose, residuals from the equation
based on the 0. 1 percent CWHS applied to the small sample of workers were
used. Each residual was adjusted for degrees of freedom." All residuals
associated with individuals in 9 year age brackets were pooled to form a
distribution. These are the distributions shown in Figure 4, above. Given this
random structure and the wage profile, 100 wage histories are randomly
generated.

Using the transition probabilities shown in table 16, these wage histories are
then subjected to probabilities of having zero covered earnings. When a zero
occurs, the particular earnings level is set to zero and the neighboring earnings
levels are reduced by the factors shown in table 16. This gives the wage
histories to be used in calculating benefits.

TABL[ 16 -ALUCS USED IN SIMULATION

I Rs"o cf eatte-indeued earnings, to those at iam 50
Ate 20 ?S 30 35 40 45 50 55 60 65
•alo 0 27 0 59 0 7i 0 89 0 96 0 1 0 0 0.95 0 93

2 Prol4obltv of zero earnings a! age 2q 0
Piobatiht, of zeu o-earn,7as in I oven ioosit.** arnorgs int 1 03
Ptobarltv of zeio etrninl 0g in Itave ito earnings in I I

Age 20 to 24 0 40
Age ?5 lo 64 75

3. fz-'nl$s as a trihon ofr ernmnis with no neighb•hni l mos is a conseqerKe O a z:ero aIt
i 050 t--3 i5

a 1.490
Y, In

5
. 95

1*2 SO

Onle I adjustment (the largelSt de0l0ne4) wat made for any 0eI

It is assumed that at each income level the random pattern of earnings is the
same. Thus each of the 100 patterns generated above is assumed to occur at
each of 12 earnings levels (corresponding to different individual constants in the
regression model). The distribution of individual constants was generated in the
regression model and will be used to take a weighted average of PIA, after their
computation. However. one further step is needed, the calibration of the
distribution of constants to produce the mean estimated covered earnings in the
economy. Based on the table of mean earnings by age given above, it was
assumed that the mean for 50 year olds was 115 percent of the mean for all
males. Then the mean earnings for 50 year olds in 1975 was set equal to $8,939,
an estimate of the desired number. This calibration corrects for the difference in
wage indexes, the effects of zeros, the distribution of individual constants, and
the fact that the error distribution gives a zero expectation for the log wage.

"In addition to treating business cides as pan of the residual, no adjustment was made for the
greater prevalence of ,ears with no covered employment before 1955 A correction for that could be
incorporated in the procedure in a straightforward manner

Tthe simulation follows the current procedure of estimating PIA assuming all workers retire at 65.
Or it can be combined with any growth of a wage index (relative to the index used in esumation) to

produce a profile of wage indexed earnings.
41.No adjustment has been made for autocorrelatiows of residuals an the results reponed here.

although incorporation of autocorrelation would be straightforward.
"The adjustment was to multiph each residual bv the square root of the ratio of the number of

observations for that person to the number minus one.
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Using the growth of initial wages for 20 year olds each of the 1200 histories was
shifted to give lifetime patterns for different retirement years.0 For each year,
each of the constructed 1200 wage histories in then convened to taxable
earnings histories by applying the appropriate taxable maximum. Then, AIME is
calculated for each simulated worker and, using the benefit formula, PIA is
calculated for each worker."* The PIA's for different income levels were
weighted to reproduce the distribution of ah approximately described above in
Figure 20 and an average PIA calculated. The average PIA's were divided by
that of 1975 to get the ratios. Table 17 shows the resulting calculation for 2
percent real growth and the benefit formula recommended abo'.e.

TABE 17

|1jmeo PIA(T) b PIA(i97S) A WiAMOd in 1915 dLabs. pic indes AIIt 2 poecem ieal growth 1915 il0ius Dnrdfd 80 pWeeat of
Ist 2.4W0. 35 pceM of nod 4.00. 25 peai.ao of euxesl

Y9 Amount w Atmo.int Yw Atmo.nt year Arout

195.......I O06100 1976 1 r2 321 1977 1 A-'84 1573 8e0
19s 1 07433 IWO 1 862 1961 1 . i12 1 09313
193 1 09933 1964 10549 19•5 I 1119 19A86 1 Il;2

IW 12252 19681 1 12,33 1"91 1 1.3.12?1 1950 1 '13733
1911 1415 19 92 1 144 191 1 15145 9194 1 15624
1 S.. I 17t2 199 1 19160 1997 .I1 dj927 M 1 11673
1911 1 24412 M0 I 26134 201 1 V943 2 X.2 . 1;• 39
M00) 131224 20A4 1132901 ?01,5 W 4565 006 1 340

100 1355 08 I "0 A 4 .4s8 ?WC20,201 44M44
201 46274 2012 10U137 2013 I 5t'All2N14 1 ;23

2015 15ý3929 21516 1 kW43 2017 1 57714 2,11 1 99
201l.9 1 61410 202 I 's3!A 2 0211 I 544 2022 1 57
202 I . I 69664 2024 1 112112 2MS I '4400 2L,26 1 1 33
207 .. 1 7913 202e 1381518 21029 1I M Z09 0 30 1 §6501
2031 I MG05 M032 1 91h64 2M73 I 34319 ",14 1 127
2035 I 99737 2076 2 52599 2G.37 2 ,AS6 "338 A389
20M . 2 '1170 2W4 2141 2.I 1 2?A I 2 .4 11 C2A71
M03 2 2319 20.4 22VI777 2085 2 ku526 2146 3 3939

204 .. . . 27417 M04 2 '096 2u49 2 44575 MO.5 41255

To examine the sensitivity of the calculation to some changes, the cakulation
was repeated without probablities of zero earnings. This produced PIA ratios
differing by less than 2 percent and, on average, by considerably less. Dkecrcas-
ing the residuals used in the stochastic simulation b) dividing all of them by 1.05
produces no noticeable change." Shifting the distribution of individual con-
stants up or down by 10 percent produces only small changes, on the order of I
percent. The calculations were repeated for 1 5 percent real growth and for 2
percent real growth until 1971 and 1.5 percent thereafter. These calculations are
shown in tables 18 and 19.

0 The tekculuon was done separately fr v ears % ith turning points in the applhcattion of the a% tragiung
procedure. Linea interpolation of AIME was used for intenening wears.

"'The AlMF's generated can be used to examine the importnce of the lengthening a teraging period.
The model shows considerably greater declines in AIME than would be predicted from the same age
profile in the absence of random elements in the model.

"For sunulamon purposes. the 32 estimates ofal based on fewer than 10 obsenations were removed
.rom the ditmbution. leaving 156 values.

Prevou cakvlaxons with a normal daismbuuon of errors, rather than the one generated bs the
repeum model, produced tmeable didkrnces in the estimated effect of lengthening the averaging
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TABLE 18

9Ratio of PIA(T) to PIA (1975) ail measured in 1975 dollars Ptce idei AIM( 15 percent real growth 1975 dollars benefit 80 Piercent ol
Ist 2.400. 35 percent of neil 4,800. 25 percent of ecess)

Amount Year Amount aear

106461

I10488
112578

122323
127973
1 332551
S38459

54411
I.014

135899

07994

t916
1980

138419112
1996
2000
2004

2012
20162020
2024
2028
2012
2036

2044
2048

1 020551 LU74
1 (8501
1 09784
110721113951
119072
I 2305

I 34%213751

1 52421

1 69137
178449
1 3419
1 99303
2 11005

Amount Yeas

1977I19..

Im5

1993
1"91Hfill
?W01
2005
2009
2013
2017
2021
2025
202M
2011
2017
2041

2049

1 0407
1 072%6
108911
110019
110953l

1 15248
1 20330
1 2523
1 306291 35864

1 41039
1.46720
1.543%6
I 6258U
I 71 02

1 91108
2 02144
2 14674

1978
1982
19M
1990
1994
1998
2002
2006
2010
2014
2018
2022
2026
2030
2034
2038
2042
2046
2050

Amount

I 0645
1 ,7695
i 09111
1 10254
1 111t 5
I 16530
I 21580
I 2b634
I 31945
1 37163
1 42323
1 48590
1 5684
1 64731
1 73708
1 93339
I 93187
2 0540
2 17202

TABLE 19

I6!,. PtA II) to PiA (1975) all meaiured in 1975 JOf1aS. priKc indea AIM[ 2 percent teal rlioath until 1971. 15 peicenl lthemftler
1975 oiar benefit 80 pecen! I$1 400. 35 perLent Of netl 4.500, 25 percent of eacnes]

Amount V ear

I VXP(M1 (7051
10941

; 194
114385

1 2014
1 25404
1 821
1 36273
1 41642
1 46949
1 t4001
I 2119
1 70815
I K-171
S90244

2 W111
2 12855

Amount )teal

1916
19W8
1944
1988
1992

2004
2W08
2012
2016
2020
2LI24
2023
2032
2036
2040
2044
2041

1 02231
1 01552
I 0%32
1,11101
1 12290
I 15974
1 21376
1 26732
1 3219
1 37621
i 412975
1 4268
1 55984
1 642361 73oMI
I 82619
1 92514
2 03%91
2 15936

Amount Year

1971
19811985

1993

2001
20X5
2009
2013
2K17
7021
2025
2029
2033
2037
2041
2045
2149

1 0052

117264
122728

1 33563
1 38965
1 44304
! 50150
1 57"4
1 66389
1 75408
1 85113
1 %574

219011

1918
1982
1986
1990
1994
1998
2002
2006
2010
2014
2018
2022
2026
2030
2034
2031
2042
20482050

Amount

108549
110500

111691
12881I13644

124069
12438
1 34921
1 4030
1 4%28
152063
1 60040

771685
1 7117614I83154

1 98316
209W33

22218

As expected. changes in the rate of real earnings growth produces sizeable cost
estimate dillerences. as can be seen by companng tables 17 and 18 with 1.021
and 1.0151 respectively. From this comparison, one has the estimate that
lowering real growth by 0.5 percent results in costs approximately 15 percent
higher in 50 years.

The main purpose of this simulation was to demonstrate the feasibility of a
straightforward procedure which could be included in the cost estimation
procedure of the Office of the Actuary. Clearly. this line of research needs
considerable refinement and sensitisit% testing before it can play a major role in
cost estimation.

14. Cosariauce of Frmingp

The matrix of %anances and cosranances of earnings at different ages has been
computed to ex:mnune the acceptability of the assumptions underlying the basic
model." These computations indicate that the underlying assumption of an
individual constant which does not change over an entire lifetime is not fully
acceptable. Rather, the finding of a slow but continued decline in correlation
coefficients with larger differences in ages indicates random movements in
earnings which are not adequately captured by a first order autocorrelation

"'•ts computation %a% completed after submission of the report but before pnnting Thus this
sexton mas added to the end of the paper

Iteal

1915
1979
1983
1987

199%
1999
2W]
20072u11
2015
2.19
202 32027

2' 11

2043
2047

Year

1975
19,9
1983
11987
1991
1995
1999
2003

2011

1019
";,2720J27

Z03!2:15
2039
2•1]
204W
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process. To pursue this direction of development in the model one could
introduce random changes in individual constants. Thus there could be two
random components-one leading to a permanent change in individual con-
stant, the other having only a transitory effect on earnings."

The precise calculations reported in table 20 can be described as follows.
Consider the set of men who have positive earnings in the data set in each of the
two years when they are i and j years old. For each such nman and year calculate
the log of earnings indexed by average wages in that year. Then for the set of
men with positive earnings when they are i and j years old calculate the
correlation coefficient between indexed earnings at age i and indexed earnings
at agej. "! able 20 reports these correlations for particular ages. To read tile table
one adds the age difference of a row to the age heading a column. Thus the
correlation between earnings at 43 and 42 is .80; between earnings at 53 and 51,
.73.

IABLt -O- I ,Tu S OF C.OMLAIKA B&T*kti *At I* AR OD WARNIGS AT DfiFENRT AGES

Age 33 43 53 Ay* 33 43 53

Age b•,feren& Ave D.00reence

I 75 so 79 i 75 s0 80
2 00 72 73 2 70 72 75
3 60 68 70 3 64 68 70
4 54 66 67 4 61 67 6?
5 50 53 64 5 S7 63 64
6 46 59 61 6 56 62 62
7 38 58 61 7 55 59 so
U 32 54 s6 a 53 s6 56
9 ?9 52 54 9 51 58 54

10 2S 50 55 1U 50 55 47
11 20 48 54 11 49 53 45
12 7? 45 51 12 44 52
13 15 40 S 13 45 46
14 40 50 14 45 48
5s 39 44 Is 43 41

16 31 50 16 45 31

As one would expect. the larger the diflerence in ages. the lower the
correlation. in addition the correlations are (onsiderabhl lower where the
)ounger age is below 30.0 Andl•iing the model showed a %ariante in indiidual
constants of approximatel% .6 and of the random component at prime ages of .3
to .4. The autocorrelation %as estimated" to be .4. If the model in equations (4)
and (6) held exac%,, i.e.. ignoring the effects of zeros, the correlation oeffi-
cients would be .76 with a one vc.ar gap as opposed to a range of .75-.80 in
table 20. With the model, the coirelation coefficients would be .68-.66 with a
two year gap; .65-.63 with a three year gap; and would decrease to approximate-
ly .63-.60 as the gap increased. Considering table 20. the cnipirital findings are
suggestive of a somewhat higher autocorrelation in the short run. together with
a lower autocorrelation over longer periods. This is strongly suggestise of a drift
in individual constants.

"A model of this ipe can be suggested b% James Mirdlees
"in (onstru( ig the table, there were approxiu~ttls (5•0) (17-, age difleren(e,) obserrataauns for

the cahulation of a correlation (,efitient with An,. gien dilleirnte between the tI() age%
"Since the rarn(|rn components were largest Aat 0ou11grt ages. this finding %a% partualls to be

expected. but uith the magnitudes shown in (he table
" No al( i1ipt ^aAs made to estimate auiitKorr'lAtiln sepai atele b% age


