Parental Human Capital Investment and Old-Age
Transfers from Children: Is it a loan contract or
reciprocity for Indonesian families?

Lakshmi K. Raut, University of Chicago, Department of Economics
mailto:raut@spc.uchicago.edu
The latest version available at http://www2.hawaii.edu/ lakshmi
and
Lien H. Tran, Federal Trade Commission
mailto:ltran@QFTC.GOV

June 1999

Abstract

The paper provides two alternative models of intergenerational transfers
linking parental investment in human capital of children to old-age support
they receive from their children. The first model views these transfers as a
pure loan contract and the second model as reciprocity. Both models predict
that transferring a marginal unit of income from children to parents is fully
off-set by exactly one unit reduction in old-age support. This is also known
as the "difference in income transfer derivatives property”. These two mod-
els, however, yield different testable predictions about the effects of certain
economic variables and differ in the effect of intergenerational redistributive
policies. The paper uses the Indonesian Family Life Survey data to test these
two mechanisms of transfers, and estimate the difference in income trans-
fer derivatives for upstream transfers in Indonesia. The estimates of income
transfer derivatives are found to be much higher than what Altonji, Hayashi
and Kotlikoff [1997] found for downstream transfers for the US using PSID
data.
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Parental Human Capital Investment and Old-age transfers
from Children: Is it a loan contract or reciprocity for
Indonesian families?

¢ In LDCs without social security programs, parents invest in children’s edu-
cation, when children are adult, they transfer resources to their old parents
(two-way inter-generational transfers). In developed countries, generally re-

sources flow from parents to children.

e To examine the mechanism linking above pattern of intergenerational trans-
fers for a less developed country.

e Two hypotheses regarding the mechanism for two-way transfers:

(A) An implicit loan contract : parents lending to liquidity constrained
children for investment in schooling, and children pay back in the next
period. Becker’s Rotten Kid Theorem

(B) Reciprocity in gifts between parents and children:Parents care about
children and invest in their human capital; children care about parents
and transfer resources to their parents if parents are not financially well-
off.
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1 Basic Model

Two simplified models of parental investment in their children’s education and
old-age transfers that they may receive later from their adult children. Overlapping

generations.

Utility function of parent:u(cpi) + BU (cp2,vp (ck2))

Utility function of child : V' (cke, ug (¢p2))

Parental educational expenditures and old-age transfers as pure loan

Principal-=> Parent, Agent> the child is the agent. The parent decide%;
andTy:

max U(Cpl) + pU (Cp27 Up (CkQ))

T1,15>0,s
subject to
cpr+nl1+s = By (1)
2 = (1+7r)s+nTo+ Ep
A child’s budget constraint is:cxs = Eo(Th,7) — T2 (2)

and the following participation constraint of her son:

V (Bxa(Ty,7) = To,ug (62) > V (Exa(0,7), s (52) ) (3)

wherecp, : optimal consumption of parent if she did not transfer any amount of

educational loan to her child.



Optimal solution:

. u’ (Cpl) _
W.rt. s: AU 0cy B(l+7) 4)
. u’ (Cpl) . ,6 8U 3Ek2
w.rt. Ty > 0: o () “ 0o, On (5)
w.rt. Ty : w < 1 8—U, = holds wherl, > 0 (6)
vy, (ck2) n  Ovp
8Ek2 (Tl, 7') .
T =1+r )
to derive optimall’:
U (cp2,vp (ch2)) = u(cp2) + 0P (cr2) ... (U1)
VP (cr2) = u (cka) . (U2 (8)
u(c) =alne. .. (UB)

We further assume that+ a8 + a87? = 1, and0 < «, 3, andy, > 0.
Under the separability assumption (U1), however, equafion (4) can be rewritten

as:
(e =(1+r)s+Ep+nlh) %

vy, (ck2 = Epa — T2) n

9)

Difference in transfer income derivatives property. for all parent-child pair
with Ty > 0 :

0T, 0T
—n——=1 10
O0Ej OE s (10)
We have the following explicit solution fdFs:

1 } k2<')+{(1+r)amp] Tl_[[(1+r)aﬁ’yp HE Ep2 }

Ty=|—
2 [1+aﬁ7p 1+ afyP 1+ aBy?] - n



Reciprocity as transfer mechanism: Nash Equilibrium
The mother takes her son’s transfer decision> 0 as given and solves the

following

TIfl;ngU(Cpl) + BU (cp2, v* (ck2))

subject to

max 14 (Ckg, U* (cp2)>

Not possible anymore to derive solution without further assumptions:
ASSUMPTION:

U (cp2, VP (ck2)) = u (cp2) + 7poP (ck2) .. (U1)
Vv (Ck:2, Ug (Cpg)) = (Ckg) + YUk (Cpg) (U2) (12)
ug (cp2) = u(cp2) (B3)
VP (cr2) = v (ck2) (B4)
Ejo (Th,7) = 17;: (13)
uy (cpp = (1+71)s+ Epp +nTy) 1 (14)

v (cko = Exo — 1) Cney
Optimal solution:

Tk ]Em () + [M] T, — [[(H—ﬂ] . [Epl + Eipa

Y + af Y + af Y+ af] - n 1+7

o [ (15)



Policy Implications: Income redistribution within family, publicly provided
social security transfer program : Are they neutral? Depends ...

In pure-loan contract: parent is always satisfied with the trangters

In Reciprocity, either parent satisfied with, i.e. (a), or unsatisfied i.e. (b)

@) oU (cpg;;;; (ck2)) < 0; (b) ou (cpg;: (ch2)) >0 (16)



Data: each parent-child pair is an obgl, 675, X,d), 6 = 1if To > 0,
otherwised = 0
Econometric Implementation: Null hypothesis: pure loan model

Schooling investment:

lnleﬂo—l-ﬂlZ—l-u'n-i-El (17)

Excess sensitivity to Z, and

Old-age transfers equation: Econometrics depends on the form the function
T3 (X,0) and the interpretation of; in econometric specification of the optimal
solution forT; : For Cobb-Douglas or CME. = (3, €2) , unobserved heterogene-

ity
T3 (X,0) = X3 + e (18)

standard Tobit modeks all individuals have identical tastes; is measurement

error and utility approximation error, arfd (e3| X') = 0.
Random coefficient Tobit model = 3, e2 = X - (B3 — ), €2 ~ (0,0 (X)),
Additively non-separable; : Flexible functional form: full population character-

ized by# ~ f (0), population density.

Denote the population with characteristiEsself-selected fof, > 0, as
0" (X) = {0/T; (X,0) > 0},

size of population if* (X) = 7 (X)

distribution of self-selected populationfg (6) = f (0) /7 (X)
Regression equation for the self-selected population is:

T (X) = B (5 (G0 [T >0) = [ T3 (X0 fx ()b (19)



A random sample from the self-selected population has regression representa-
tion:
Ty (X) =Ty (X) + &, where¢ is a random variable with (£]X) = 0

Want to estimate the population average of marginal efﬁr%t?zg)g ) ‘ X, Ty > O]

Which can be decomposed into direct and indirect effect as follows:

T3 (X) 0Ty (X) or(X) Tr(X)
E[ 32Xi ‘X7T2 >0] - 32Xi X, WQ(X)

Altonji, Hayashi and Kotlikoff : tookr (X) = ® (¢ (X)), assumed third order
polynomials forT; (X), andg (X) . We took second order polynomials.



Table 1: Descriptive Statistics of Income and Assets

Variable Label N Mean
HHEMPINC | total hh incomes from employment 7220 | 8100146.85

HHFASV household total farm asset values 7180 | 2324845.89

HHNFASV household total non farm asset values 7180| 1167245.10
OWN_BUSS | Owns a non farm business 7220 0.27
OWN_FARM | Owns a farm 7220 0.381

OWN_HSE | Owns a house 7220 0.098

TFINC household total farm income (operating+rentai180| 129139.89

TNFINC total non farm incomes (operating+rental 7180| 174072.70

TOT.INC Total household incomes 7180 | 8447674.46

Table 2: Descriptive Statistics of variables

Variable Description N Mean Std Dev
AGE Age of person 33032 26.273 19.435
FEMALE Female gender or not 33106 0.513 0.500
GRADE Number of schooling years 32888 4.687 4.447
INC_EQ Average adult hh member earnings | 21456 | 2826948.300 28023034.31(Q
PAGE Parent’s age 19993 61.864 14.164
PGENDUM | Parent’s gender dummy 27391 0.474 0.499
PGRADE Parent’s educational level 18852 2.248 3.823
TF2P Money transfer to parent 3221 241339.030] 2110593.400
MTFRP Money transfer from parents 1197 196519.630 1249310.580
POWN.BU Parent’s business ownership (Yes or nd)0346 0.177 0.382
POWNHS Parent’s house ownership (Yes or no)| 10390 0.893 0.309
POWNFR Parent’s farm ownership (Yes or no) | 10348 0.554 0.497
PWORKN Parent’s working status (Yes or no) 27391 0.193 0.394
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Table 3: Descriptive Statistics of va

riables

Variable
PAGE
PGEN.DUM
PGRADE
TF2P
MTFRP
POWN.BU
POWNHS
POWNFR
PWORKN

Description

Parent’s age

Parent’'s gender dummy

Parent’s educational level

Money transfer to parent

Money transfer from parents

Parent’s business ownership (Yes or 1
Parent’s house ownership (Yes or no)
Parent’s farm ownership (Yes or no)

N
19993
27391
18852
3221
1197

1d)0346
10390
10348

Parent’s working status (Yes or no)

27391

Mean
61.8646526
0.4740608
2.2486739
241339.03
196519.63
0.1773632
0.8932628
0.5541167
0.1928371

Std Dev
14.1645452
0.4993358
3.8230878
2110593.40
1249310.58
0.3819943
0.3087938
0.4970868
0.3945334
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1.1 Earnings functions and returns to education

Table 4: Estimated earnings function

Regressors (a) (b)

11.4455 11.5626

INTERCEP (196.854) | (182.105)

0.0945 0.0877

FEMALE (5.014) (4.641)

0.3758 0.3721

OWN-HSE (12.231) |  (12.114)

0.4064 | —0.4035

OWN-FARM | o0.645) | (~20.500)

0.3417 0.3462

OWN.BUSS (16.187) |  (16.393)

0.0938 0.0658

GRADE (40.068) |  (10.052)

0.0018

GRADE2 0 (1578)

0.0481 0.0459

AGE (17.549) | (16.529)

0.0005 | —0.0005

AGE2 (~15.959) | (~15.520)
R? 0.1467 0.1476
Number of obs. 21,165 21,165

Note: t-statistics are in parentheses.
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1.2 Parental Investment in children’s education ()

CGRADE = -0.610 —-0.571 *GRADE -0.887 *CGEND

(0.96)  (28.06) (6.58)
+0.500 *LN_Y +0.096 *NO_CHILD R? = .248
(9.93) (2.74) n = 3459
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1.3 Transfers from children to parents (next two slides)
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Table 5: Transfers to parents,

Regressors OLS: InTs OLS: T, Tobit: Ty
wierces | LTl | o | i
POWNBU | (you) | (os14) | (0o
POWNHS | 5 | (Costn) | (o)
POWNFR | Cloosy | Cumss) | (oadso)
e | o | S|
GRADE sam | om) | (0a0)
PORADE | e | (s | (e
PINY | D | omy | (o)
AGE Com) | oom) | (o
PAGE o) | (Como) | am)
LN_Y 0.1505 9.1779 72.184

(8.164) (1.401) (4.444)
oamo | bR |
NOSBS | (i | (o) | (15
R? 0.065|  0.0036| A= 1(;%%(;
Number of obs. 5,581 5,581 5,581
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Note: t-statistics are in parenthesis.




Estimates of Difference in Income Transfer Derivatives
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Table 6: Probit, Tobit and selected Altonji-Ichimura paramter estimateg,for

Regressors Probit: Tobit | Altonji-lchimura
—1.1340 —241.4670
INTERCEP 1 7904) |  (—8.289) 0
—0.1440 —25.8312
POWNBU (—2838) | (—2.471) 0
0.0264 1.4967
POWNHS (0.435) (0.123) 0
—0.2276 —30.3413
POWNFR (=5.619) |  (—3.697) 0
—0.1353 —18.4906
FEMALE (=3.345) | (—2.242) 0
—0.0019 —0.1475 —0.9850
GRADE (—0.280) |  (~0.110) (~0.730)
0.0190 3.5614
PGRADE (3.233) (3.010) 0
oy P Z0.0048 | —0.6800 14750
T (—2.165) (—1.505) (0.403)
—0.0052 —1.1444
AGE (—1.873) |  (=2.046) 0
0.0185 2.7446
PAGE (9.342) (6.821) 0
vy p 0.0013 0.2536 0.4287
- (1.973) (1.884) (2.440)
0.0087 2.0460
NO-CHILD (0.393) (0.468) 0
~0.0323 | —6.4001 ~1.4320
NO-SIBS (—3.252) | (=3.173) (~0.210)
212.136
2 =
r A= (58.97)
Number of obs. 5,257 5,257 5,257

Note 1: t-statistics are in parenthesis.

) . . AE[T (X,0)|X, T
Note 2: The effects in the last column is an estimate oL’TQ( é))(' T3>0] as

described in the text.

Note 3:The variable$y, P.Y _P, and YP respectively denoting the transfer to par-
ents, parent’s permanent income and repondent’s permanent income are all mea-
sured in '0000.

17



Regressors Tobit under normal Altonji-lchimura flexible form
Ejp: direct effect —(fgf)o (16%470535)
E,» : indirect effect _(5"6112)5 —(2.;13;1)4
E,» : total effect _(:?6112)5 " —(2.;13;1)4 *
Ejo : direct effect ((’1?858‘1) (02.'4424807)
Eys : indirect effect (00'913;‘) (()3;9032?,)
Ey : Total effect (()i.2858Zl) ' (02..4561280)

Note 1: The standard errors and parameter estimates are computed using bootstrap-

ping with 149 bootstrap samples.
Note 2: *'s are based on the significant one of the direct and indirect effects, i.e.,

we treat an insignificant effect as 0.

Table 7: Differences in income derivatives
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