
Appendix D: Proofs of Propositions A1 and A2

This Appendix presents proofs of Propositions A1 and A2 in Appendix A.2 of the paper.

Proof of Proposition A1. Net aggregate income is computed from Lh, Lm, and wages of
Propositions 1 and 2 and (15), and average utility is from net aggregate income and (15).
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where, from Fh +Fm < (1−γB)θAT−γB(1+r)B
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Hence the average utility too increases with Fh+Fm and B. When Fh+Fm≥ (1−γB)θAT−γB(1+r)B
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Thus, they increase with Fh+Fm and B.
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the derivative of which with respect to Fi(i=h,m) equals the average utility times
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where the first inequality is from P (Fh,Fm,B)≤θ ⇔ γB
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≤
θ. Hence, the average utility too increases with Fh, Fm, and B. When P (Fh,Fm,B)>θ and
thus P = θ, NI = AM(Fh)

α(Fm)1−α+(1+r)(B−ehFh−emFm)+θAT (1−Fh−Fm) and average
utility equals (γB)γB(γN)γN (γb)

γb(θ)−γBNI. Thus, they increase with Fh, Fm, and B.
(b) 1. When Fm≥φ(Fh,B)Fh, NI = w̃h([φ(Fh,B)]−1)Fh+w̃m([φ(Fh,B)]−1)(1−Fh)+(1+r)B.

The derivative of NI with respect to Fh equals
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The derivative with respect to Fh equals the average utility times
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where the expression inside the big square bracket of the first term equals (φ ≡ φ(Fh,B))
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Hence, the derivative is positive. The derivative with respect to B can be proved to be
positive similarly. When Fm <φ(Fh,B)Fh, the proof of (ii)(a) when P (Fh,Fm,B)≤θ applies.
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Thus, they increase with Fh and B.

Proof of Proposition A2. Y and YM are computed from equilibrium Lh and Lm (Propo-
sition 1), (6), and (16). Since PCB =γBNI and CBM =γBNI−θAT [1−(Lh+Lm)], the result
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is obtained from Propositions 1 and A1.
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(b) 1. Y =AM(φ(Fh,B))1−αFh+
γB

1−γB
{AM(φ(Fh,B))1−αFh+(1+r)[B−(eh+φ(Fh,B)em)Fh]} ,
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In the above equation, from (1−α)AM(φ)−α−(1+r)em = γB
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Thus,
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Hence, Y increases with Fh and B. Since YM

Y
=
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