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Empirical studies confirm that rising spousal earning capacity sometimes destabilizes families:

@ A higher earning capacity of the wife is likely to be related to a lower satisfaction of the husband
and a higher probability of divorce (Bertrand et al. 2015, Folke & Rickne 2020)

@ A husband is likely to use violence as an instrument to extract more surplus by damaging the wife's
earning capacity (Bulte & Lensink 2021, Guarnieri & Rainer 2021)

Anderberg & Rainer (2013) studied a non-cooperative family model: There is a non-empty set of
parameters in which one agent's equilibrium utility decreases with the partner’'s wage rate
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This paper models the decisions of a two-agent family with
e altruistic preferences ¢’
@ household public good and private consumption

@ heterogeneous abilities of agents

We consider the family members’ time and income allocation problem in two aspects:
(1) Non-cooperative family: Non-cooperative, simultaneous-move game — Nash equilibrium (NE)

(2) Cooperative family: Symmetric Nash bargaining using the NE allocation as a disagreement point

Main result: In a cooperative family, for each agent i, there is a non-empty set of parameters in which
agent i's utility decreases with the partner —i's wage rate
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Setup: Agents and preferences

Two agents, are partners:
@ Each agent i gets utility directly from the household public good H, and the private consumption c¢;

uy=InH-+1Ing
@ Altruistic preference
Ui=ui+ au_;

where 0 < o <1 and —i € {1,2} is the partner of i
o Payoff of agent i

U=InH+nc¢+a(lnH+Inc_;)
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Setup: Time allocation

Each agent has one unit of time endowment
@ 0 < x; <1 housework
o 0 <1—x; <1 market work

o A time allocation is a pair x := (x1, x2)
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Setup: Public good, income and transfer

Given x = (x1, x2)

@ Household public good H is home-produced

H(x) = a1x1 + azxo

o a; > 0: agent i's ability of household production (exogenous)
@ Agent i earns the wage income from the labour market
mj (X,') = (]. — X,') Wi
o w; > 0: agent i's wage rate in labour market (exogenous)
@ Total income M
M(x)=(1—=x1)wi + (1 — x2) wy

Each agent can make a monetary transfer 7; to the other
o 0 <7 < m;(x): the transfer from agent i to —i
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Setup: Private consumption and income allocation

The private consumption = the income after transfer
eci(x,T)=(1=-x)w; — i+ 7
Let p; € (0,1) be the proportion of agent i's private consumption to the total income

— Ci
pl T M

epi+p=lasc+ce=M
@ An income allocation is a pair p := (p1, p2)

Payoff of agent i

(I+a)lnH+Ing+alnc_; or equivalently,
U (x,p) =1+ a)lnH+In(p;M) + aln (p_;M)
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Assumption 1.

The parameters a;, wy, as, wo and o are common knowledge and satisfy to

a<a<a
2+a1_ 2=l

awy < wp < we

The assumption implies %2 > %i:
az al

@ Agent 1 has both the absolute advantage and the comparative advantage in household production
@ Agent 2 has both the absolute advantage and the comparative advantage in earning
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Non-cooperative Family

In a non-cooperative family, agents simultaneously choose (x;, 7;)

AVINE  QVvNE
(1) If wi < aZwy, then - = 5= <0

o Agent 2 transfers money to agent 1
o The transfer Vi

supports agent 1's private consumption . 06 07 | 08 09 10
influences agent 1's time allocation away : \

from market work s

o A higher wage rate of agent 1 means /
o more labour supply from agent 1 _1.4\
o less household production !
o less specialization 16}
o Similar to Anderberg & Rainer (2013)

av HVIE >0 — VNE  NE

(2) If w1 > aZws,
o There is no transfer in NE
o The time allocation is independent of (wy, ws)
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Pareto Efficiency

Proposition 1 (Pareto efficient aIIocation)

Suppose Assumption 1 holds, i.e. a1 < ay < a; and aws < wy < ws.

2+

An allocation (xPE, p) is Pareto efficient iff (x{5,x}F) = (1,0) and p; € for i € {1,2}.

|:1+o¢’ l+o¢:|

Pareto frontier: :
Vi = (]- + O[) In (81 WZ) +In P1 +aln P2, 0 g Pareto Frontier
vo = (14 a)ln(a;ws) + lnps + aln py, ]

1
p2=1—piand p, € [a7]
l+a 14+«

@ The change of w; does not affect the Pareto
frontier

@ The NE allocation is Pareto inefficient
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Cooperative Family's Bargaining Problem

In a cooperative family, agents negotiate the income allocation p
e The disagreement point V/VE is agent i's payoff from the NE

@ The maximisation problem is
max (U1 (XPE,p) - VlNE)(Ug (XPE,,O) — VQNE)
g (1)
st U (x7F,p) > VME vie (1,2}

We show that the cooperative family’'s problem (1) has a unique solution
e Let V. be agent i's payoff in a cooperative family
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Main Result: Conflict of Interest

Proposition 2

Suppose Assumption 1 holds, a1 < ay < a; and awy < wy < we.

i.e.
pay
Then, V strictly increases with w; and V strictly decreases with w;.

—0.75 . T . . ;
Suppose w; increases marginally: omf ]
w1 /( ‘;Vl 0850 E E —
A a . P ]
(a) wi <wy < aZws: -0s0]- P :
o VIVEN, VIYE and VPME N VIVE ¢ /,K\WCV.)\
o V€ A VE and VE N, VE wfE (75 7
105L H NE NEY T i
(b) 2wy < wy < iin: ﬁfl_;ﬁ_f _________________ 5
NE NE A (/NE L (5 75Y) ]
/‘V1 and V,'5 7V, 1o !
C "/ C C \/C 1550 145 140 135 -130 -125 -120 -1.15 -1.10

o Vi" Vi and Vo N\ V; "

(a) wi < wy < Q%WQ

Jose, Rongzhao (RSE, ANU) Family Time-Income Allocation



Conflict of Interest in Cooperative Family
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Conclusion

Based on Nash equilibrium for non-cooperative families and Pareto efficient allocations, we analyse
cooperative families choosing an allocation by symmetric Nash bargaining, using the non-cooperative
NE as the disagreement point

@ In a cooperative family, each agent is strictly worse off due to an increase in the partner’'s wage rate
if the agent has both comparative and absolute advantages in earning, but the advantages are not
strong enough to induce a Pareto-efficient NE

@ The degree of altruism matters. A higher degree of altruism means agents' welfare is more likely to
increase with their partner's wage rate.
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Thanks!
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Chen & Woolley (2001), Cherchye et al. (2013), Cohen & Glazer (2017), Yakita (2018), McPeak &
Doss (2006), Walther (2018), Browning et al. (2010)

Jose, Rongzhao (RSE, ANU) Family Time-Income Allocation 2025 ACFEA Conference



General Conclusion

Assume ﬁ < 2 < 1. This assumption rules out the ‘free-riding’ NE.
(0% ai
In a non-cooperative family

@ the allocation is Pareto efficient if the wage gap is sufficiently large

@ there is a non-empty interval of agent 1 's wage rate such that agent 2 's welfare is strictly
decreasing with agent 1's wage rate

@ both agents’ welfare jumps down if the equilibrium changes from a positive-transfer NE to a
zero-transfer NE due to some small change of wy or wy

In a cooperative family
@ agents are weakly better off due to an increase of their own wage rate

@ agents are strictly worse off due to an increase of the partner's wage rate if

o the agent has both comparative and absolute advantages in the labour market, and the advantages
are not strong enough to induce a Pareto-efficient NE

o the agent has the comparative but no absolute advantages in the labour market, and the altruism is
low
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General Conclusion

The degree of altruism matters. A higher degree of love means
@ the non-cooperative allocation is more likely to be Pareto efficient;

@ agents’ welfare is more likely to be increasing with their partner’s wage rate, in both non-cooperative
families and cooperative families.
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