Conzider a version of our model with costly money holdings. We will assume that these costs come in
the form of labor costs associated with each unit of real balances the individual holds. This cost function is
then given by

ZoHy = 6Mys1 [P,
where H, is the number of extra labor units the individoal must provide if his real balances are M, /(F,
and his productivity level is &y, The parameter ¢ governs the senstivity of productive labor (£, H,) to real
balances. The total number of umts that the individual must work 15 therefore given by Le + Hy. Henes, his
disutihity from labor effort 15 vl + Hy).

The houschold's problem can be wntten as
log{C) — v{L1 + Hi) + 8 [log(Ca) — v(La + Ha)| +,52'[-’{J'rf3, Ha) subject to
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A) [1|] pt&] Since the constraint on My 15 an equality constraint, | sugrest using it to substitute out for
Hy in your preferences.  (After this we can drop the constraint sinee it is already being enforeed and H,
only appears imphcitly.) With this, the problem i= fairly similar to what we had before. Write down the
Lagrangian for the individual’s problem.

B) [1|] ]:ltb] Derive the first-order conditions for your choice wariables. This will con=ist of &, Ly,
Myq.and Beey if you follow my suggestion in (A). Your first-order condition for M, should now include a
new labor cost term, and your marginal disatility should reflect the fact that (implicitly) with H; = 0, the
marginal disutility of labor is now higher fixang L.

C) [10 pts| Can we have negative interest rates (g > 1) in this version of our model? You can answer
this using the FOCs for money and bonds.

D) [10 pts| Assume that the productivity and money grow at constant rates

Zy=(14g) "%y, and Myq = (1 +7) My

What are the level of the transfers T an individual must receive in the asset market? What iz the goods
market clearing condition. Assume the cash-in-advance constraint binds and use this to derive the price level
F,.

E) [10 pts| Just as we did in the original example, you can use the FOC for money at time £, the FOC
for labor at time ¢ and the FOC for copsumption at £ 4 1 to get a similar expression to what we had before
plus one extra term invelving the labor cost of holding money at time ¢, [Getting rid of the multipliers |

F) [10 pts| Assume that our model admits & steady state in which L; = L (ie is constant) and the
cash-in-advance constraint binds. Use this to derive an expression for Py where we substitute M, for M,
uzing money market clearing and for O using the goods market clearing condition.

G) [10 pts.| Derive a stationary version of the condition in (E) which only needs to be solved for L. To
do this substitute for & using the goods market clearing condition, and for B using the condition from (F).
In doing so, assume that

L L:H
l{ f:l - 1 + o

H) [10 pts.] How would you expect changes in ¢ to impact on the steady state value of L7




