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Households receive a utility flow ​u​ from consuming ​​c​t​​  ≥  0​ and a disutility flow 
from supplying labor ​​ℓ​t​​​ , where ​​ℓ​t​​  ∈  [0, 1]​ are hours worked as a fraction of the time 
endowment, normalized to 1. The function ​u​ is strictly increasing and strictly con-
cave in consumption, and strictly decreasing and strictly convex in hours worked. 
Preferences are time-separable and, conditional on surviving, the future is dis-
counted at rate ​ρ  ≥  0​:

(10)	​ ​E​0​​ ​∫ 
0
​ 
∞

​​​e​​ −​(ρ+ζ)​t​ u(​c​t​​, ​ℓ​t​​) dt,​

where the expectation is taken over realizations of idiosyncratic productivity shocks. 
Because of the law of large numbers, and the absence of aggregate shocks, there is 
no economy-wide uncertainty.

Households can borrow in liquid assets ​b​ up to an exogenous limit ​​ b _ ​​ at the real 
interest rate of ​​r​ t​ b−​  = ​ r​ t​ b​ + κ​ , where ​κ  >  0​ is an exogenous wedge between 
borrowing and lending rates. With a slight abuse of notation, ​​r​ t​ b​ (​b​t​​)​ summarizes the 
full interest rate schedule.

Assets of type ​a​ are illiquid in the sense that households need to pay a cost for 
depositing into or withdrawing from their illiquid account. We use ​​d​t​​​ to denote a 
household’s deposit rate (with ​​d​t​​  <  0​ corresponding to withdrawals) and ​χ(​d​t​​, ​a​t​​)​ 
to denote the flow cost of depositing at a rate ​​d​t​​​ for a household with illiquid hold-
ings ​​a​t​​​. As a consequence of this transaction cost, in equilibrium the illiquid asset 
pays a higher real return than the liquid asset, i.e., ​​r​ t​ a​  > ​ r​ t​ b​​. Short positions in illiq-
uid assets are not allowed.

A household’s asset holdings evolve according to

(11)	​​​ b ̇ ​​t​​​  =  (1 − ​​τ​t​​​)​​w​t​​​ ​​z​t​​​ ​​ℓ​t​​​ + ​​r​ t​ 
b​​(​​b​t​​​)​​b​t​​​ + ​​T​t​​​ − ​​d​t​​​ − χ(​​d​t​​​, ​​a​t​​​) − ​​c​t​​​ ,

(12)	​​​ a ̇ ​​t​​​  = ​​ r​ t​ 
a​​​​a​t​​​ + ​​d​t​​​,

(13)	​​ b​t​​​  ≥  −​​ b _ ​​,  ​​  a​t​​​  ≥  0.

Savings in liquid assets ​​​b ̇ ​​t​​​ equal the household’s income stream (composed of labor 
earnings taxed at rate ​​τ​t​​​, interest payments on liquid assets, and government transfers ​​
T​t​​​) net of deposits into or withdrawals from the illiquid account ​​d​t​​​ , transaction costs ​
χ(​d​t​​, ​a​t​​)​, and consumption expenditures ​​c​t​​​. Net savings in illiquid assets ​​​a ̇ ​​t​​​ equal 
interest payments on illiquid assets plus net deposits from the liquid account ​​d​t​​​.  
Note that while we distinguish between liquid and illiquid assets, we net out assets 
and liabilities within the two asset classes. That is, ours is not a model of gross 
positions.

The functional form for the transaction cost ​χ(d, a)​ is given by

(14)	​ χ(d, a)  = ​ χ​0​​​| d |​ + ​χ​1​​​​| ​ d __ a ​ |​​​ 
​χ​2​​

​a.​

This transaction cost has two components that play distinct roles. The linear com-
ponent generates an inaction region in households’ optimal deposit policies because 
for some households the marginal gain from depositing or withdrawing the first dol-
lar is smaller than the marginal cost of transacting ​​χ​0​​  >  0​. The convex component ​
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