M acr oeconomic Comprehensive Theory Examination (January 2002)

Sketch of the Solution — Haltiwanger’ s Question (#2)

Part (i)
Congder the following definitions:

V2 ©  Expected lifetime utility of an employed shirker
V' © Expected lifetime utility of an employed non-shirker
V, © Expected lifetime utility of an unemployed individud

Asset equation for ashirker:

Ve =w+(d+qg)(V, - Vo) @)

For anon-shirker:

v =w- e+d(V, - V") )

Solving for V> in equation (1) and V" in equation (2):

VS — W+(d +q)VU

(r+d+q) “

N W-et+tady,

= = v 5
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I ncentive compatibility congraint (non shirking condition):

w- e+adv, , w+(d+Qq)V,
(r+d) (r+d+aq)

vsve 0 (6)
Solving for w:

W3V, +2(r+d+q)° W (NSC) @)
q



Part (ii)

The labor market equilibrium is given by the combinaion of wage and employment leve
a which firms have no incentives to change their behavior. It is determined by the
intersection of the NSC and the firm’ s [abor demand.

Before obtaining such equilibrium, we take advantage of another equation present in the
modd.

Assat equation for unemployed individua (assuming V' =V =V, ):

rVU =y+ a(VE - Vu) (8)
Solving for V;, :

_y+avg ,

V, = 8

0= e ®)

Flug V¢ from (5) into (8):

ra V- e+av,
TR d _r+dyraw- erdy,) o
; (r +a) (r +d)(r +a)

Solvefor rV,, (notV, ):

_(r+d)y+a(w- ¢

rv, (r+a+d) (10)

Plug (10) back into (7):

W3 (r+d)y+a(w- e)+g(r+d+q) (11)
(r+a+d) q

The following steps solve the above eguation for w, detailing some additiona dgebra
work:
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a e+g(r+d+q)(r+d+a): N aE(r+d+q)(r+d+a)-aq9\
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Finally
W3 y+ ar+—d;a)+qg:y+e+§(r +d+a) (12)

4]

Equation (12) can be dso expressed in terms of employment levels by exploiting the fact
that in deady date the flow out of the unemployment pool must be equd to the flow into
it. Then:

- a
d=aN-L) U a= 13
(N- L) N-D (13)
Plug (13) into (12):
e Nd ¢
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Grgphicdly:
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A
W
E
>
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The equilibrium in the labor market occurs a point E (intersection of NSC and labor
demand).



Arewagesrigid?

They are dow to adjust. In response to aggregate fluctuations, the equilibrium wage
changes less than a Warassan labor market would imply. Such phenomenon takes place
because wages in this modd cannot exclusvely peform the task of ataning input
dlocationa efficiency. In paticular, wages ae ds0 used to dleviate informationa
problems by granting rents to employed workers and avoid shirking. Because of this dud
role, shocks to the labor demand curve will be partiadly accommodated by changes in the
employment level (even though the labor supply isingadtic).

Is there involuntary, inefficient unemployment?

In this modd, even when the labor market is in equilibrium, jobs are not avalable to
unemployed individuds willing to work for less than the market rate. So, there is
involuntary equilibrium. The very exisence of an unemployment pool is a result of the
drategy adopted by firms to minimize the effects of their informationd problems. Such
informationd problems dso imply that the equilibrium of the modd is not Pareto

optimd.

Does this modd exhibit persistence in response to a shock?

The unemployment levd is patidly determined by the severity of the informationd
problems in the model, and thus it presents persstency in response to aggregate shocks.
Indeed, given its discipline device role, unemployment will not fully react to labor
demand fluctuations.

Part (iii)

Firg case

Let's firda ded with the case when the workers do not know their own current
probabilities of being caught (that is, workers do not have private information about ther

detection likdihood). In this dtuation, we exploit the assumption of risk neutrdity by
writing the asset equation for a shirker as:

Q
Ve =w+d(Y, - Vo) + Y, - Ve)ah(a)dg (15
0

Or amply:

Q
Ve =w+(d+a)(V, - Ve), T=cah(@)dg (16)



Under this specification, the mean of the h(.) digtribution smply replaces the congant g
of the original mode and the solution of the model remains the same as before.

Second case

When a worker does have private information about his current detection likeihood,
there is adverse sdlection in the labor market. In that event, it is not possible to talk about
a dnge NSC anymore because there is a different criticd wage associated with each
draw ;. The criticd wage w;, which determines the decison of each individud worker i
regarding his shirk behavior, will be given by:

0 1y
a

Note that to completdy diminate shirking behavior, the firm would have to st an infinite
wage. Indeed, this is the only way to prevent shirking from agents with zero detection
probability. Additionaly, note that if (17) holds for a certain @, then it must aso hold for

dl g grester than T .

Thus, when a firm chooses its wage raie and the employment leve, it is dso implicitly
determining those NSC that will be met. Since the firm does not know the detection
likelihood of each worker, it cannot fire (or not hire) low detection types. In generd, and
differently from the origind formulation, there is going to be patid shirking under this
Specification.

The labor market equilibrium will ental involuntary unemployment as before, but in
contrast to the origind formuletion, there may be shirking a any period. The equilibrium
is going to be particularly sendtive to the shape of the h(.) digribution. This happens
because, for example, a right-skewed h(.) digtribution requires a higher wage (and thus
higher unemployment pool) to induce the same number of non-shirkers that a |left-skewed
distribution would.

Part (iv) - Assumethat " Phi" below denotesthe bond B

In order to incorporate the possbility of workers pogting bonds as suggested in the
question, the asset equation for a shirker can be modified as:

rVES =w+ (d + CI)(VU - VES) - qf (18)
Solving for V>

_wH(d+q)v, - df
(d+qg+r)

Vi (19)



Equation (2) does not change and the incentive compatibility condraint is given by:

0 w- e+dv, . w+(d+q)V, - fqg

VAERVE 20
- F (r+d) (r+d+aq) 0
Solving for w:
W3 IV, +2(r+d+q)- (r+d)f © W (NSC) (22)
g

It is dready possble to see from the equation above that the performance bonds will
reduce the critical wage.

Notethat rVv, would still be given by (10):

_(r+dyy+alw- ¢

™ (r+a+d) (10

Plug (10) into (21):

we (FAY*+aW-8 € 4, o) ¢ +af (22)
(r+a+d) q

In the same pirit of what was done in part (i), we solve the above equation for w,
detailing some additiona adgebrawork:
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Findlly,
w3y+e+(r+d+a)§8—3-f§ 23)
qa o

Now plug (13) into (23):
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As the vaue of bond f increases, the nontshirking condition curve shifts to the right.
Note that it is possble to diminate dl involuntary equilibrium and gill prevent shirking
from workers. Essentidly, bond podsiing is an dternative compensation scheme  that
eliminates the need for unemployment as a discipline device.

Gragphicdly:
F (L) NSC
A NSC’
w
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>
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The economy can now dtain the efficent Warassan equilibrium as long as f is st
appropriately (that is, as long as it forces the equilibrium wage to occur at the point where
supply and demand for labor meet).



Thus, the optima bond is implied by the firg-best solution in the labor market and, given
that supply of labor is indadtic, the optima f can be determined by firs obtaining the
warassan equilibrium wage asfollows:

ef'(eN)=w (29)
Where N isthetotal supply of abor.

Then, the optimal f~ should be such that:

. & _,Ge Nd 6
W =y+g—-f =cr + = NSC) (26
Y TN, (NSC) (26)

Even though bond posting works nicely in theory, market incompleteness prevent it from
being a common dternaive compensation scheme. Nevertheless, one may point to
indirect ways of deding with the problem. For example, a worker with a mortgage on his
home may find it optimad not to shirk, snce being fired would imply a big loss of utility
to him. In this case, the firm would be certain that the worker would dways exert effort,
and there would be no need to use unemployment as a discipline device.



