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I, INTRODUCTION

— Retirement from the labor force, until relatively recently, was regarded
as a more or less automatic Qtep at or near age 65, due either to. deteriorating
health and the other debilitating effects of age, or job termination by employers.
Accordingly, social security income was regarded as replacement income for lost
earnings, Ulder persons who maintained their earning puwér were considered
ineligible for social security benefits, and the programs of maost countries
carried provisions for reductions in benefits for earnings over a given, and
usually low, maiimum.1

The increasing incidence of early retirement -« complete or partial
withdrawal from the labor force at ages when health and loss of earning power
are not yet major factors -- has required a reexamination of the labor supply
behavior of the older population. Several factors in addition to health and age
have been suggested as influential in the raéirament decision, among them the
amount and conditions of receipt of social security income, There has been
increased support recently for the view that social security income may act not
only as a replacement for earnings lost due to involuntary retirement but may in
fact induce withdrawal from the labor force. Some recent research has provided a
basis for this view. International :nmparisnné have produced inverse correlations
between the level of social security henefits relative to wages and the participa-
tion rates of the population eligible for social security.2 In the U,3,, social
security recipients were found to have increased their earnings in response to
increases in the earnings maximum, and eligibility for social security benefits

3
was found to be a significent factor in the retirement decisions of oclder males,

The growing belief that social security bé%e?itﬁ may iﬁfluanca labor supply
has led policymakers to examine provisions for social security more carefully. In
particular, the reduction in benefits for earnings over a maximum for certain age
groups, known as -the earnings test, has come under review. The matching reductions
in benefits for excess earnings employed in many social security progrdams constitute

'l" 0 - [ ’ v
an implicit tax on earnings of 100%. The distorting adverse effects which such

rates are presumed to have on work incentives, seem 1o take on increased importance



as the age of retirement declines, and the clder population grows in relative size
due to increases in life expectancy.

In recsponse, many cnuntries have reduced the implicit tax rates in their
programs. The U.S. rate of 100%, for example, was reduced in the mid-sixties to
a two-tiered rate system of 50% and 100%, and more recently, a 50% rate was
instituted at all earnings levels,

It is not at all certain, however, that the effect on labor supply of tax
rate redﬁctimns will be that anticipated by policymakers, There have been, in

fact, few careful anmalyses of the influence on labor supply of social security
benafits.4 This is in sharp contrast to the research effort devoted to the -
financing of social security systems, to the impact of social se;urity on private
savings or tc the effects of benefits in other transfer prngrams.5

The present study offers a detailed thgoretical anmalysis of the labor supply
effects of social security benefita, The receipt of social security income ¢an be
expected to influence the labor supply of the eligible population in very direct
ways, 1he benefits increase the individual's income, and the earnings test placeés
a tax on hia earnings. The paper demonstrates that the effect on aggregate labor
supply of a reduction in the implicit tax rate can not be predicted a prinri,
since some workers who opl to forego benefits altogether under a higher tax rate
may choose to reduce their labor in order to receive same benefits. under 2 lower
tax.s In addition, it is damnnstééted that labor supply will remain unaffected,
as long as the implicit tax rate remains above a critical level.

The following Section analyzes the labor supply behavior of the individual
eligible for social security income, the amount of which is conditioned on his
earnings. The third section employs a Cobb-Douglas utility function to illustrate
the labor supply behavior of individuals, using the Israeli social se:uyity syatem
parameters {assuming zero non-wage income), and under alternative rates for the
implicit tax on earnings, The fourth section analyzes effects of variastion in
non=wage income {other tHan'benefits), under the Israeli system (for males aged
65 « 70 and females 60 - 65), where a maximum on non-wage income is also in effect,

but the implicit tax rate on earnings is 100%, It is shown that when the earnings

maximum, Oor disregard, is zero, the benefit constitutes an alternative fixed cost

r




of lebor force participation, which causes a reduction in labor supply through an
increase in ithe reservation wage,
-The implications of thig model for estimation will be analyzed in a

subsequent empirical investigation,




II. THE MODEL

We adopt the: following definitions and assumptions:
K = social security bensfi#
M = earnings disregard: the maximum earnings allowed before reductions
§n'sncial security benefits
= consumption (other than leisure), measured in units of money
= the implicit tax rate on earnings, where 0 £ t <1
= hourly wage rate {assumed given and independent of hours worked)
maximum number of available hours

= hpours of leisure

XX rr 4 = o X
n

= hours of work
The individual's utility function is U(X; L} = U(X, T = H}, which
is assumed to have the usual convenient properties, with both X .and
L. normal goods,
In the absence of a social security program, the conditions for optimality,
: , ' 8 |
for given wage W and non-wage income Y, are:
X = Y + WH

UL
3U/OX

Conditions (1) yield the {normal) su of labor {for wages sbove the reservation

(1)

=

wage )

- H* . H¥ 9
H¥(W, Y), satisfying H¥ > O, 37 0, and*b—ﬁ:}[} by assumption,

The indirect utility function UMW, 7), is the corresponding maximum
level of utility, i.e., |
(2) UMW, Y) = U [TJH*{W, Y) +7, T « H¥W, 'f):l.

* W # *
U¥* satisfies: 3% -"-‘"D;"g_% -~ Ui%% gg . H*-”.J




" Under a social security system, with benefit K, earnings maximum M,
implicit tex t, and zeroc other non-wage income (by assumption), the budget

constraint becomes segmented (Figure 1), such that: N

4 .
X = (a) WH-+ K, for WH&E M (case 2 in Fig. 1)

(b)) WH=+ K = t{WH = M) = (1=t)wWH + (tM + K),
for MEWHE M+ ':E (i.e., 0= t(WwH - M)= K) (case 4 in Fig., 1)

(¢} WH, for WH=2M -I-l:" (case 5 in Fig., 1)

.

(b) implies that we may view the individual whose earnings are in the range
where the implicit tax is effective as having a wage of W(1-t) and non-wage

income = tM 4 K, The budget constraint may be summarized as follows:

(3) X = WH+ Max{ﬂ, K - t Max{D, wH-M)} .

The segmented budget constraint implies s segmented labor supply function

of the individual, and requires us to define the supply curve separately for

y 1
each wage interval corresponding to each of several cases.1 The critical values

defining these wage intervals are found as solutions to the following five implicit

equations:
(‘ﬂ) H*(w1, K) — D'

where W1 is the reservation wage: the minimum wage at which the individual

(receiving benefits K) enters the market. W, gives tangency between the

1
indifference curve and the no-tax segment at H* = 0, .{See Figure 2),

(5) H*(WZ: K) = T

where w2 is the wage which gives tangency between the indifference curve and

the no-tax segment at the earnings maximum (such that W_H* = M), (See Figure 2).

2

» _M '
(6) H (w3(1-—t). tM + K) = v, ' .
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FIGURE t : The Segmented Budget Constraint Under Social Security Benefits
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FIGURE 2 ¢

Critical Wage Rates Under t)-tn .

U'U(WJ.U)
U = U( WZ’K )
U= U( W, ,K)



where wa is the wage which gives tangency between the indifference curve and
the tax segment at the earnings maximum {See Figure3 ). The slope of the tax
segment is W3(1-t), and the individual behaves as if his non=-wage income were

tM 4+ K. (See Figure 1).

= |=

(7) UM +K, T ==} = U*‘(wd. 0},

4
where u*(wd, 0) is the indirect utility function (Equation 2), corresponding

to W =W gnd'v = 0, wd is the wage at which the consumerx is indifferent

4
between remaining at the corner solution corresponding to the earnings maximum,
M
with income M + K and hours of wnrk'ﬁ s, or opting out of the social security

system by foregoing the benefit K, ané working H = H*(W, 0) hours, corresponding

to the tangency solution on the Y = O budget line. {See Figure 2).
(8)  U¥(W (1-t), tM =+ K) = U*(w_, 0),

where W_ is the wage at which the individual, once on the tax segment, is

5
indifferent beiween remaining there or opting out of the system by working

more and foreqoing all benefits (See Figure 3).

We proceed to define the supply curve over its entire range. It may

be shown that: ‘.'J1 < wz"'-'-'- ‘-'-'3; 'W'z“:' Wdi W3 “:Wd"-Wﬁ:

)

is a critical rate such that wa = W, = wsf see below, and see Appsndix for

proofs). It is demonstrated that the supply curve will take on two basic forms,

for 0 &t &t .(where t
o 0

depending on the value of t., For t greater than the critical value tn, the

tax segment is not effective, and the inmdividual moves directly by a discontinous
"jump" from the cormer solution at the earnings maximum to a point outside of the

social security system, where he foregoes the benefit K. Wages wa and ws are not

relevant in this case, For cases whare t is lass than tn' he moves on to the

tax segment from the corner at W_, and at some wage ws {higher than wd) becomes

3
indifferent between remaining on the tax segment, or moving out of the system,

implyiqg a discontinuity of the supply curve a£ WS.
Define W* = Min (wa, wf). The supply of labor is then given as follows:

+




FIGURE 3 : Critical Wage Rates Under t<tn .




-10-

Point in
Figure 1,
(9} H=0, for W% ‘.\"1 c
H = H¥(W, K), for w1s WE W, 2
M .
= = W S W< ¥
H i for HZ W J
(10) If w* = wa*ﬁ- wd, then
H o= H*(W(1=%), tM + K), for W*L w< Wy 4
and H = H*(W, 0), for W > 5
(11) If w*=w4< W,y
H = H*(Ww, 0), for w>w*=w4 5
We now determine W*. Define t0 as the tax rate which gives'w3 = Wd = ws. A
geometric definition of t is provided in Figure 2, where the dotted line A - B,

O

which is tangant to the indifference curve U = U*(W,, 0) at the corner A, has

4!

a slope 1?%-= w4(1-tu). Substituting W, in Equation (6), which defines W

4 3’

gives an implicit equation for tns

(12)  H*(W (1=t ), t M+ K) = 2 .
4 O 0 wd

Then it may be shown that, for 't-:-'- tr:'.-' W = w3< wd < ws, and for ¢ >tn, W = wa < wa.

This follows since w3 is an increasing function of t (See Appendix (i) for proof),

while Wd is independent of t. Thus, if at tn' wa = wd, then for t >-tn, w3:> wd.

The labor supply curve is shown in Figure 4, The supply curve is initially
positively sloped over the range where the effective tax rate is zero (earnings
below the maximum M}; optimal hours of work are a, function of the wage (higher
than the reservation wage W1J with ¥ equal to the social security bemefit K, At

the corner solution wage W,_., the supply curve bends backward and becomes a

2!
rectangular hyperhola, where earnings WH are always equal to the maximum M,

corresponding to the corner solution at (3) in Figure 1, For t > t_ (and thus

¥
w3;>hw&), this section continues until wage wd, at which the individual is

indifferent between remaining at the earnings maximum, or increasing his earnings

above the maximum and foregoing the social security benefit, For wages above wd,
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FIGURE 4 : The Labor Supply Curve Under Social Security Benefits.
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he moves onto the continuation of the supply curve H*(W, 0) which would have
been in effect in the absence of social security,

for t ¢ t , such that Wé-a W , the individual moves from the earnings
0 - .

4!
maximum on to the tax segment, at wage wa, where his labor supply is given

by H¥{W(1=t}, tM + K). He proceeds along the tax segment until his rising wage
reaches the lsvel WS, at which he is indifferent between remaining on the tax

segment, or opting out of the system, to the supply curve H¥(w, Q).

Thus, for any social security system which imposes reductions in benefits

for earnings over a given maximum, i.e., where the implicit tax is positive,

the supply curve exhibits both a backward=-bending Enginn and a discontinuity,
The income and tax effects of social security benefits, when benefits

are conditioned on earnings, are discernible from Figure 4, At any given wage,

the "income effect" is measured as the horizontal diétance between the upward=-

sloping supply curves H¥(W, 0) and H™W, K), which differ only by the effect’

of income K (and on which t = 0), The "tax effect" is the horizontal distance

between the actual segmented supply curve, and the "noetax supply curve" H*(w, K).
Two implications of the model are readily spparent, The tax effect does

not vary for changes in the tax rate in the range above the critical t . In
Q

other words, reductions in t to a rate greater .than tn will have no effect on

labor supply.

Secondly, a reduction in the tax to a rate smaller than tn may lead to

an increase or decrease in hours of work for the individual, depending on bhis

wage, A decrease in the tax for those in the wage range watu wd increases hours
of work (from the corner H ='% to the tax segment), For a wage above Wd but

below ws, the individual who had foregone the social security benefit under

t >t , now reduces his hours of work by moving along the tax segment of the
0

supply curve (See Figure 5 below),
- Thus, while both the income and Qage effects of a reduction in the tax
rate tend to increase labor supply for any individual who is a recipient of

benefits, the reduction in the tax may bring into the system and reduce the




labor supply aof individuals who, under the higher tax, would have faregone the
benefit, For these individuals, tha‘nptimal pniﬁt under the redutced tax corresponds
to @ lower wage and a higher income than the corresponding optimal point outside

of the system under the higher tax.

In the aggregate, the effect of a reduction in the sn:iéllsacurity implicit
tax to any 1t below tm depends on the distribution of wages in the relevant wage
ranges, If all individuals have ihe same labor supply curve, and if the wage
distribution is uniform between W,_ and W

3 5
in the tax rate to t (0 Lt é.tu), depends on the size of area A relative to

then the aggregate effect of a reduction

'B'I'D in Figure 4, The effect of complete elimination of the tax, when initially
t > tn' depends, under similar assumptions, on the size of area A + C relative
to D+ E, and, when initially t-d.tu, on area B + C relative to E. In other

words, it is possible, and quite probable, that & reduction in the tax or its
elimination may lead to & reduction rather then an increase in the aﬁgragate

labor supply,

FIGURE .5 : An Effect of a Reduction in the Implicit Tax Rate.




III, THE MODEL ILLUSTRATED WITH A COBB-DOUGLAS UTILITY FUNCTION AND
ISRAELLT PARAMETERS,

We can exemplify the basic features of the model by use of a simple

Cobb=Douglas utility functinn:12

=-' % - 13
(13) U(L, X) = LeX = (T = H) * X, wheres >0,

Deriving the first-order conditions for maximum,as given in Equation (1), for

the particular form (13),end solving for H yields the labor supply equation:

(14)  H®(F, T) = — - .

et~ tre W
JH* KLY SH* 1
—_— > & e - c— <,
where N (—"—5.1”() 7 0 and Y v = 0

Using (14), we can derive solutions for the five wages defined implitcitly
in (4) -~ (8).
Substituting (14) into (4), (5) and {6) gives explicit solutions for

W, W_and W_, respectively:

17 72 3

X K
(15) W, ==

(1g) y KK+ (1rx)M

2 T
XK + (1+ X« t)M
(7) ws (1=t)T '

It is easily verified that wa > w2 > w1; The implicit equations for wd and ';-Js
involve the indirect utility function UMW, V), Substituting {14} into (13)
gives, after some algebraic manipulations, the particular form of the indirect

utility function as follows:
— — ok, -
(18) U* (W, Y) =X (1+x)
When #'=‘D and W = W (i.e., outside the benefits system), maximum utility U*

is proportional to the wage rate Vi:

-{ et {1+
{(1+) .

(19)  U*(w, Q) =0K {1+ W,



and along the tax segment, when ¥ = tM + K and W = W(1=t):

. s o
(20)  U*(W({1=t), iM + K} '= o (1+x) (1+=) [(1-t)WT + (tM + |<£|1 Em-t)

Substituting (19) and (20} into (7) and (8), respectively, gives the implicit

equations for Wd and wS as follows:

(21) (M KT = =) =o¢ (1+x)

4
(22) [(1-1-)‘.-15T+ (M + K):l 1ret (w5(1-t))'°‘= iy

=)=

5

Assigning values of X= 2 and T = Zdadand using the approximate daily
values of the social security benefit and earnings maximum in Israel in 1971
(i.e., K= 6, M= 12 IL/day), we can simulate the supply curve of labor for those
eligible for social security and in the ages affected by the earnings test,lwhn
have zero non-wage income Y. |

The eritical wage rates computed under these assumptions from equations

(15), (16), (17), (21) and (22) for various tax rates are as follows (approximately):

\ t=,2] t=.41] t=1,
. (t> .54)
i, 5 5 -
o, 2.0 2,0 2.0
i, 2,4 3.0 -
, - - L
i, 6.8 4.0 - l
k -

The implicit tax rate in the social security system in 1971 was 100%. The
1 : :
‘'value of tm was computed to be .Ed,simplying that a reduction in the 100% tax to
‘.

any réte equal to or above ,54 would have had no effect, in this case, on the

supply of labor., Hours of work for any wage rate W are found by substituting (14)

- X



-1 6=

- 0

16
into expressions {9) = (11). The supply curves are depicted in Fidure .

The labor supply curves corresponding to tax rates below t (t = ,4 and-
. . 0

t = ,2 in figure 6) indicate that a reduction in the tax rate limits the tax

effect below the opting=-out wage ws, but increases wS, and thus reduces hours

worked for wages in the range between the two levels of W The net aggregate

5.-

effect, as discussed above, depends on the relative magnitudes of the two effects,

as well as on the wage distribution,
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FIGURE 6 : Labor Supply Under Cobb-Douglas Utility and Various Tax Rates { Y=0 ).

t = 2
W
% H*. T
Y/ T 4

5

4 t3.54 —f
H4

tm,4 H*- T - el . M """__k:_
|+ vt W(l=t)
t-.z /
3 H o N
W \
2




-1 B=

IV, THE CASE OF POSITIVE NON-WAGE INCOME UNDER THE TSRAELT SYSTEM,

Until now, the analysis has omitted a second, and complicating, feature
of the socianl security system in Isrsel. In addition to the maximum on garnings,
there oxists a maximum on the amount of non-wage ihcome which recipisnts may
hnld]TMnrenver, the maximum on earnings.is a function, over certain ranges, of the
amount of non=-wage income, The value of the social security benefit K, at H = 0,
also becomes a fupction of non-wage income, The implicit tax rate t = 1 applies

above the relesvant maximum,

Incorporation of these features into the model provides a family of
supply curves of various forms for different levels of non-wage incnmsJEL

we analyze below the effect of variations in non=wage income Y, under
this system, The definition of the earnings maximum, and of the benefit K
(at H = 0) are expanded to account for their variation as functions of Y.

Define these new variables as M*.and K%, respectively, and the maximum on non-

wage income as M . The following cases may be identified:

:,f -
a) M¥ = M: K¥ = K for Y:E:My.
) ~ M* =M (YaM); K* =K, forM&L YSEM + M,
v, y y
c) M* = 0; K" = K= (Y=M «M), *for M + ML YS M «+ M~+K,
V, Y l Y
d) M* = k* = 0, fnrY.&My-ﬁ-M*'K.

These may be summarized in single expressions as follows:

(23) M¥
K*

Max {El, M = max(0, Y = My)} |

Max {n, K = max(0, ¥ = M « M)},
y

t should be noted that both M* and K* vary continuously with Y,

For non-wage income Y below the maximum My' the values of the earnings
maximum M* and the social security benefit K* are M and K, 25 bafnfe. For Y

greater than the meximum M , but less than the sum of the ‘carnings and non~wage
Y

income maxima, (M + My)' the benefit K* remains = K as before, but the earnings maximum
M* is reduced by the excess of Y over the sarnings maximum My' This reduction in the




-G

earnings maximum occurs until non-wage income i8 equal to the sum of the two maxima.
At that point M®= 0; but K% remains = K, For Y > (M +'My), the benefit K* {tself is
reduced by the excess of Y over the sum of the two maxima, until the point where

the benefit equals zern,

Substituting M* and K* into (3), the budget constraint becomes:

(24). X = Y4 \H+Max |0, (kK% Mx{n', WH -M*} )_i 17

For the case of t = 1, we can incorporate the new values, M* and K¥,
into the three relevant implicit wage equations., Modifying equations (4), (5)
and {7) to account for the presence of non-wage income Y and for the modified

values of K* and M*, gives:

(25) H‘*(wqr, Y +K*) = 0,

, e
(26) H*(dz, Y + K% = ik
2
(27) UlY + K+ M* T < -E*) = ""Wa' Y)Y,
4

(Haand WS do not apply to the case where t = 1 since the individual will never
move on to the tax segment, the slope of which is w3(1-t} = 0).

Observe.that the presence uf the non-wage income maximum introduces an
asymmetry into the analysis, for Y M «+ ‘M, (cases a) end b) above), the earnings
maximum M¥ is greater than zero, and tia bﬁdget constraint takes on the same form

(with modifications for the size of M¥ as Y approaches Myi— M}, as in Figure 1
(for t = 1 ),

FIGURE 7 : The Budget Constraint Under M"= O .

X



For Y >*My-+ M, (case c) above), M* = 0, and the tax segment begins at H = O

(See Figure T); thus, w1 and wz are not applicable, In the case of t = 1, as

analyzed here {or t > tUJ, only Y is ralbuént, with the implication that the

4 .
supply curve will be defined only in two ranges, where the wage at which the

individual is indifferent between being at the corner or opting ocut aof the

system is equal 1o his reservation waqge, This supply curve, in other wordg,

will have a discontinuity at the reservation wage, snd an upwarde=sloping.
section out of the benefit system, The benefit K®* is, in fact, never received by

workers, and is accepted by non-workers only. Thus it becomes an alternative

fixed cosi of entry relevant to the participation decision., As is known, the

effecet of a fixed cost is to increase the reservation wage above the shadow
<0 to W

price of time at zero hours (in this case, from W }, and to produce a

1 4
discontinuity of the supply curve at the reservatinnfwaga.

We now proceed to illustrate the effects of variation in non-wage income
by using the Cobb-Douglas utility function (13). Substituting (14) into (25),

(26) and (27) gives, for the particular utility function used here:

g RKE e Y)
1 T ’
g o Lt v (kP v)
2 T '
and an implicit equation for H4=
% \
M X -{ 1< T+l =X
dr (M K T = 2R L o™ T g T P
4 w4 4 4

Using the Israeli 1971 social security parameters (K = 6, M = 12 and My = 24
o . b
in I/day), the relevant perameters and critical wage rates for various daily

amounts of non=wage income, are computed {approximately} as follows:



Y M <" W W |

0 i 12 & ' .l .5 2.0 .8

12 12 6 1,5 3.0 | 5.3

24 $2 6 2.5 2,0 6.6

30 6 6 3.0 3.8 | 6.4

36 . O 6  (3.5)° R

40 0 | 32 (3,5)° 1,9

62 o | o . (am® 3.5
|

a) When M# = (, w1 = w2 is the shadow price of leisure at H = 0, but th=o

reservation wage is wd

¢ L

The corresponding supgly curves are depicted in Figure B, These curves are
numbered according tao increasing amounts of non-wage income Y, Curve 1 is equivalent
to that in Figure 6, ‘where non-wage income equals zero. Curves 2 and 3 are the
supply curves for Y equal toc tM and M , respectively, The earnings maximum remains
constant, i.e.,, the backward-beiding a:ctinn runs along the same hyperbola; the
regservation wage rises due to the highar'incnmss, however, For Y higher than M
(Curve 4}, the earnings meximum decreases, such that the backward~sloping sactinn

is closer to the verticasl axis and the opting-out wage W, is lower (as compared

with Curve 3); K®*remains equal to K. At Curve 5, Mt = U,dsince non-wage income is
equal to the sum of the earnings and non-wage income maxima, The initial upﬁard
sloping segment and the corner=sclution backward-bending segment disappear, and the
supply curve has one discontinuity point at the reservation wage wa. At Y » My-l- M,
the social security benefit is reduced, end the reduction in income produces a

drop in the reservation wage (Curve 6). Finally, at Curve 7, nomewage income is
equal to (M + M + K), and K* = J, The supply curve then takes on the normal form
H® (W, Y), aid the system has no effect.

The analysis can be extended in several ways, including the specification

of alternative functional forms and dauelﬁpment of the implicatiuné of relaxing



i

FIGURE 8 : Effects On Labor Supply Of Variations in Non-Wage Income ( Cobb-Douglas
Utility and 1971 Israeli Benefit System ).
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the assumption that hours of work are an increasing function of wages, On a
more practical level, thé Isreeli system of supplementary allowances to the
social security benefit, for recipients with low incomes, must be incorporated.
This involves the addition of yet another "kink" at the lower right=hand side
. of the budget constraint, and the derivation of additional critical wages.
The basic outlines of the model are not changed, however,

Empirical analysis of the labor supply implications of social security

benefits along the lines of this model will be discussed in a subsequent paper.




. ¥ -

V. SUMMARY

The model presenied above has been developed to analyze the effect of
social security income on the supply of labor. The implications of both the
increase in income from the program, as well as the implicit tax on earnings
aro developed, and hypothetical supply curves are derived. [t is demonstrated
that the effect on labor supply of reductions in the implicit tax rate is
indeterminate, so that reductions in the tax rate may produce a decrease rather
than an increase in labor supply. Moreover, it is shown that reductions in the
tax to a rate above some critical rate will have no effect on the supply of
labor.

Finally, if the earnings maximum is zero, either because of a high non-
wage income (which is subject to a test in addition to an earnings test),or
because there is no exemption of low incomes from the implicit tax in the system,

then the effect of the benefits reduces labor supply in a way analogous to the

effect of any fixed cost associated with entry into the lahor forece, by increasing

the reservation wage, and inducing a discontinuity of supply at this wage.
The model presented above has been applied to social security income,
It is, howsver, applicable to any income maintenance program which contains

income benefiis and an implicit tax on earnings,



APPENDIX: Proofs.

(i) 3 >0:

a(‘tM +—;<-3< Dl‘ by Esﬁumptiﬂn-

Solving fur:ifi qgives, therefore:

At

W W H® o Mt

ot - (1=t) 1*-%3:.

(ii) w1< W2=
Given: H*(L-J1, K) = O

H*(wz, K) = = >0,

h’z j
.o . s
a:.nce-s-ﬁ' 20, by assumption, H"(w“ K} <€ #(HZ,K) implies w1 < 'v.-.'z-

(iii) w2 Z wa:

i
‘Given: |-F(w2, K) = ;

4
. M
d

then, for t = 0, W_ = W_. Since w3> 0, by (i) above, and 3".1'2 = 0, then
2 3 —_Bt Bt

if >0, W, > W,
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(iv) w2 < w4=
Define: X =7 +WH*(W, Y),
then: X"(Wz, K)'-" M + K (Eq- S)-
and x*(wd, 0) > M +K (See Fig. 2).

Therefore x*(""'a' 0) > X"(sz K};

»
but, . x*(wz, K)‘;-‘-#(HZ,U) s:i.nr.':s"sg%Ir > 0 if X is a normal good,
and.therefore, combining these resultsi

*(w , 0) >X(w_, 0).
4 | 2
* 31in learl Ly = (0, this implies W > W_
:.::eceary—aﬁ ’ p 2> e
then W W W_,
(v) Ift(tur en 3< ¢ < Ve
If t = tn' then wa = Wd = ws, by definition.

If t L tn’ then at wage ‘.44 the individual's optimal point is still on
the tax segment (the tax segment intersects the indifference curve

U = U'-(:wa, 0); see Figure 2). Hence the jump out of the system occurs at

ot

but the formal proof of this result is cumbersome, and is omitted.)

W
Ws > wd. (An alternative proof can be given, using the result: o 9£0;

W & W

; for t ¢t_is implied by (i) above.

4




FOOTNOTES

Some of the Scandinavian countries, where benefits arm independent of earnings,

provide Exéeptinns to this practice.
See, for example, Pechman, Aaron and Taussig (1368) and Feldstein (1974 b).
Spe Vroman (1971) and Quinn (1975), respectively,

An exception is Boskin (1§75), who uses panel data from the Michigan Income

Dynamics sample to esiimate the probability of retirement.

See, for example, Pechman, Aaron and Taussig (1968), Brittain (1971),:

Browning (1975) for the financing aspects of sdcial security; Cagan (19635),
Feldstein (1974 a), and Munnell (1974) for the effects on savings; and Cain

and Watts (1973), Haonig {1973) and (1974), and various volumes of Subcommittee
on Fiscal Policy, Studies in Public Welfare (1972/1974), for some recent analyses

on the effects of public welfare program henefits,

We abstract from restrictions on the demand side which may make it impossible to
vary hours of work comtinuously at a fixed given wage, The analysis is intended to
emphasize the economic factors at work on the supply side, rather than the

outcomes of both supply and demand factors.

The Israeli system of supplementary benefits to aged perscns with low incomes
is omitted from the analysis at present, Tha: existence of this secondary
program does not change the basic outlines of the model, while adding

computational complexity.,

Under the usual assumptions (of monotonicity and quasi-concavity) of the
utility function, these first order conditions are not only necessary but

alsc sufficient for an interior solution (i,e., for positive hours of work).
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i1

12

13

14

15

16

We maintain throughout the assumption of an upward-sloping supply chrue,
which is not unreasonable for the lower part of the wage distribution

relevant to the receipt of social sécurity henefits under an earnings test,

For a discussion of the application of the indirect utility function to
labor supply analysis, see Hanoch (1975),

The segmented budget constraint precludes the use of a single function in
an empirical estimation of labor supply, since it implies discontinuities

in the level and ths slope of the supply curve, as shown below,

For use of the Cobh-Douglas utility function in labor supply, see Hanoch (1975),

(13) is equivalent io a linear homogeneous utility function

\ 'A 1_%
U= (T=-H" X , whereﬁ=%o—( :

The numerical illustration of the model is carried out in units of hours

per day, which may represent an average over ths month or year,

Substituting W, for W, in Eq. (17) gives:

3
KK + (e =t M
1 — —_—t . . .
dd (1_tD]T f so that the value of tg is given hy:
+
t = 1 -O((K M) .
-] -]-"1.'«'"4 - M

-

The year 1971 was selected on dete considerations, The values of X and T .
should be determined empirically and the values used above are merely

illustrstive. They are,. however, not unreasonable. A valus of & = 2 yields

the result that, in the absence of social security and other incoms, the

. iAdividual allocates one-third, or eight hours, of his time to work, (The

inelastic supply curve is a result of the assumption of zero non=wage income,
The usual upward=-sloping curve appears when non-wage income Y takes on

positive values, as seen in (14),)



17 '

Private pension income and transfer income are exempt for purposes of
calculating the level of the social security benefit. Asset income and
earnings of other family members are treated as equivalent in the analysis,

and cross~effects in consumption within the femily are ignored.

18 Empirically, the implication of the second income constraint is that the joint
distribution of wages and non=wage income is required . in order to estimate
the aggregate labor supply effect.

19 An alternative summary expression for the budget constraint, in terms nf the
original parameters K, M and M , is derived by substitution of (23) into (24),
and some manipulations; i.e., ’

X=Y+WH+Max[D,K-Max{D, WH = M 4+ Max (D,Y-M)} .

20 ’

See Hanoch (1975),
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