SOLUTIONS TO CHAPTER 9

Problem 9.1
(a) Substituting the expression for the average wage, w, = fw, + (1 - f)w, , into the expression for the
nonunion wage, w, = (1 - bu)w, /(1 - B), yields
) wy = - fyw,]
toa-p e "
Substituting the union wage, w, = (1 + p)w, , into equation (1) yields
(1-bu) (1-bu)
2) w, = fA+ww, +(1-fw,|= (+pubH)w,|.
n (I_B) [ n l'l] (I_B)[ n]
Simplifying gives us
(3) (1-bu)(i +puH=(1-B).
Since (1 - bu)(1 + uf) =1 + puf - bu - bufu, equation (3) can be rewritten as
(4) -u(b +buf) =- - uf,
and thus the equilibrium unemployment rate is
B+ uf
6) u=——"r.
b(1 + uf)

(b) (i) Substituting p=1=0.15, 3 =0.06 and b =1 into equation (5) gives us
_(0.06)+(0.15)(0.15)  0.0825 0081

©) u= =——
1+ (0.15)(0.15) 1.0225

Equilibrium unemployment is approximately 8.1%, which is higher than the 6% obtained with = 0.06
and b = 1 in the standard version of this model without a union sector.

In order to determine the proportion by which the cost of effective labor in the union sector exceeds that
in the nonunion sector, we need to calculate the equilibrium effort level in each sector. The union wage
as a function of the average wage is

(7) wu=(1+ ww, = (1 +p)(1 - bu)w, /(1 - B).
Substituting equation (7) and the definition of the index of labor-market conditions, x = (1 - bu)w, , into
the expression for effort, e = [(w - x)/x], gives us
[ B
® e - [(1+ W = buyw, /(1= B)] - (1 - buyw, _[(1 + (1= bu) - (1= B)(I - bu)]B
vl (1-bu)w, - (1-PB)(1 - bu) ’

or simply

i B p
o T
[\1-B 1-B

Substituting w, = (1 - bu)w, /(1 - B) into the expression for effort yields

e - [(1 - buyw, /(1= B)] - (1-buyw, B_[(l—bu)——(l—ﬁ)(l—bu)]B
(10) en = (1- buyw, - (1- B)(1 - bu) ’

or simply

p ]
| __E_)
(h e"_[l—B l] _(1—5 '
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In the union sector, it costs a firm w, to buy one unit of labor that provides e, units of effective labor.
Thus it costs a firm w, /e, to buy one unit of effective labor. Using the fact that w, = (1 + p)w, and
equation (9), we can write

w 1+ pww
(1 2) u _ ( ”‘l) n

e [(+pya-p)t

Similarly, the cost to a nonunion firm of obtaining one unit of effective labor is w, /e, . Using equation
(11), we can write

(13 Wn Whn
en  [B/1-p)°

Dividing equation (12) by equation (13) gives us the following ratio of the cost of effective labor in the
union to the nonunion sector:

B B
woles  (epw,  [Ba-B]" ( B)
=(1+p) Y

Walen [w+p/a-p)t W
Substituting = 0.15 and = 0.06 into equation (14) gives us

0.06
(15) Mu/ey = (1.15)('—) =1.0667.

Wo/en 0.21
Note that although the cost of labor in the union sector exceeds the cost of labor in the nonunion sector
by a factor of (1 + p) = 1.15, the cost of effective labor is only higher by a factor of about 1.07. This is
because union workers exert more effort since they are paid a higher wage.

(14)

(b) (ii) Substituting p=f=0.15, = 0.03 and b = 0.5 into equation (5) yields
(0.03) + (0.15)(0.15)  0.0525
(16) u= = 103.

= 0S[12 (015)(015)] _ 051125

Equilibrium unemployment is now higher at about 10.3%. Substituting p=0.15 and § = 0.03 into
equation (14) gives us

0.03

amn M=(1.15)(————) =1.0898.
w,/en 0.18

With the elasticity of effort with respect to the wage lower at B = 0.03 and less weight on unemployment

in the index of labor-market conditions, the ratio of the cost of effective labor in the union sector to that

in the nonunion sector is now higher.

0.03

Problem 9.2

(a) (i) With e fixed at 1 and taking w as given, the firm's problem is to choose L in order to maximize
profits as given by

(1) n=L%/a-wL.

The first-order condition is

(2) on/oL=L*"'-w=0,

and thus the firm's choice of employment is

(3) L= wo.

Substituting equation (3) into the expression for profits yields
(4) n= w-l/(l-a) Jot - w[(l-a)—l]/(]-m) = W-u/(l—a) [(1/(1) - l],

and thus the level of profits is

(5) m=[( - a)o]w* ",
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public's estimate of &, . Equation (18) says that if the variance of the policymaker's taste for inflation,
oc, is very large relative to the variance of the random shocks, o2, B will be close to one. The public
will attribute most of the above average realization of =, to a policymaker with a higher than average ¢
and raise the expectation of n, accordingly.

(d) The policymaker knows that her choice of 7, will affect the public's expectation of inflation in the
second period, m,°. When 7; turns out to be high, the public attributes some of this to a policymaker with
a high c and accordingly raise n,°. From equation (8), we can see that a higher value of n,° reduces the
expected value of the policymaker's second period objective function. Thus the policymaker chooses a
lower 7 to try and establish a "good reputation" as someone with a low ¢ in order to keep n,° down. In
the second period, however, there is no future period. Thus there is no need to worry about the effects
that this period's inflation will have on future expected inflation.

Problem 10.12
(a) The policymaker chooses inflation in order to maximize her objective function, which is given by
W = cyy - (an® /2), subject to the constraint that output is given by the Lucas Supply function,
y =¥ +b(n - x°). Thus the policymaker's problem is
(1) max W =cy[y +b(n-7°)] - (an’ /2).
T

The first-order condition is

(2) OW/orn=bcy-an=0.

Thus the policymaker's choice of = is
(3) n=bcyl/a.

(b) The public knows the policymaker sets inflation according to equation (3). Thus with rational
7 expectations, expected inflation must equal the expectation of the right-hand side of equation (3):
‘ (4) n°=E[bcy/a] = bcE[y]/a = bcY /a.

(¢) The true social welfare function is given by W3°C = yy - (an? /2). Taking the expectation of both
sides of this expression with respect to the public's information set, so that y is random, gives us

(5) EIW™° ] = E[Y(F +b(n - °)) - (an’ /2)],

where we have substituted for y=7Y +b(n-7n°). Now substitute the policymaker's choice of m, equation
(3), and the public's expectation of inflation, equation (4), into equation (5):

bey  bei)] abZoly?
) E[WSOC]=E[y[y+b( oy CYH_ al cZY
a a 2a

Simplifying yields

2 2 2 - 2.2 2
(7) E[WSOC] = FE[y]+ b7cE[y”] bTcYE[y] bTcTEly7]
a a 2a
Since E[y] = ¥, equation (7) becomes
bZe b2c2E[y?
®) EIWSC1= 57+~ [Ery?1-72] - S .
a 2a
Now use the facts that for a random variable X:
(9) var(X) =E[X’ ] - (E[X])’,
and
(10) E[X?]=var(X) + (E[X])*
Here, this means that we can write
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(1) o =Ely']-77,

and

(12) Ely’ =0, +7".

Substituting equations (11) and (12) into equation (8) gives us the following expected value of the true
social welfare function:

2 2
b“c 2 b
0 -
L 2

2
(13) EWS°C =37 + (0,2 +72).
a

a

(d) To find the first-order condition for the maximization, use equation (13) to set the derivative of the
expected value of the social welfare function with respect to c equal to zero:

OE[WS?] b® b’

el A B e 2 52) 2
(14) =—— 'aCV—a(YH )=0.
Solving for ¢ yields

S 2
Y
(15) C=—"7"""75-
oy +7

There is a tradeoff here. From equation (3), we can see that choosing a more "conservative" policymaker
— one with a low value of ¢ — produces a better performance in terms of average inflation. Such a
policymaker would not respond well to the shocks, however. Thus there is some optimal level of
"conservatism" that balances these two forces.

The value of ¢ that maximizes the expected value of true social welfare is decreasing in the mean of y.
Since we know that n° equals 7 on average (since y equals ¥ on average), output equals full-employment
output on average, regardless of the values of ¢ or ¥. From equation (3), we can see that if y is higher on
average, inflation will also be higher on average, for a given c. Thus it will be welfare-improving to
offset this higher average y and keep inflation lower on average by having a policymaker with a lower c;
that is, having a more "conservative" policymaker.

However, the value of ¢ that maximizes expected social welfare is increasing in the variance of the y
shock. The more variable is the shock, the less "conservative” the central banker should be. Since the
policymaker can act after y is realized, she can choose to offset any deviation in y from its expected
value, which raises welfare. The policymaker will do this only to the extent that she cares about the

shock's effect. Thus the more that y varies, the better it is to have a policymaker who cares about the
shock's effect and will act to offset it.

Problem 10.13

(a) Social welfare is higher when the policymaker turns out to be a Type-1, the type that shares the
public's preferences concerning output and inflation. The choice of setting 7t = 0 in both periods — as the
Type-2 policymaker does — is a choice available to the Type-1 policymaker. She chooses not to do this;
in order to maximize social welfare, she decides to choose another pair of inflation rates. Since she is
attempting to maximize social welfare, welfare must be higher under the choices made by the Type-1
policymaker. For example, as explained in the text, if < 1/2, it is optimal for the Type-1 policymaker to
choose ) = b/a and m, = b/a. That must be because it achieves higher welfare than choosing m; =0,

= 0.

(b) Expected inflation, 7%, is determined by the public's beliefs. So both the " a' " policymaker and the
"a" policymaker face the same 7°, since in either case, the public believes it is facingan " a' "




