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Alternative Labor Market Specifications

e Competitive labor markets
Wy — Py = TSy

where mrs; = oc; + ©ny.

e General labor market imperfections
Wy — pr = by + Mmrsy

where u}’: (log) wage markup.

Ezxample: monopolistic union with isoelastic labor demand:
Cw

py = log = p”

€p — 1



Sticky Wages: Implications for Inflation Dynamics

Recall
T = ﬁEt{WfH} - Ap(ﬂf — )
Assuming constant returns (for simplicity)
py = pr— (we — ay)
ar — Wy
ar — (i +ocy+ ony)
= (L+@)a— (0 + )y — i/

In deviations from natural levels (assuming constant natural markups):

py — = —(o+ @)y — (' — p*)

Implied New Keynesian Phillips Curve:
T = BESm i} + Kple + Ak

—> tradeofl between inflation and output gap stabilization

Question: What determines the evolution of the wage markup?



An Economy With Sticky Wages and Prices (EHL (2000))

e Firms
Yi(i) = AN, ()

‘w

where Ny(7) = <f01 Nt(i,j)l_idj) “"and a; = log A; ~ AR(1)

Niiog) = () g

Cost manimazation:

1

where Wy = ([ Wilj)' «dj) "
Implication:

/0 W(j)No(i. §)dj = Wi, (i)



Price setting (as in basic NK model):
Fraction of firms adjusting price each period: 1 — 6,

Firm’s problem:

H}Da*X Z @l;Et {At,t—i—k(l/PH—k) (Pt*Yt—l—kH - Ct—l—k(Y;f—Hdt))}
b

subject to: 1
Ct+k<Y%+k;]t) — Wt+k <Yt+k|t/At+k)m
Yier = (P /Pgr) ™" Copi

Implied price setting rule (log-linearized):

pi =+ (1= B6,) > (80,) E{ty 1)
k=0

where 1y, = log Wiy and pf =

Price dynamics:
pr = Oppr—1 + (1 —0,)p;
Price inflation equation:
m = BEm 1} — Aot — 1)

— (1=0,)(1-50,) 1-a
where A\, = i atac,”




e Households o
max Fj Z BU(Cy, {AN:(5)}; Z1)
t=0

subject to:

1 1
/ P(0))Cy(i)di + Qi By < By 1 + / Wi(j)N:(j)dj + Dy
0 0

where C; = ( 5 Ct(@')l‘idz') " and

1—0o 0 1+p

(—C’}_J_l _ (PN )dej) Z; foro#£1
(10g0 letJrH@ )Zt foro =1

U(C AN (1)} Z1) =

with z; = log Z; ~ AR(1).

Optimality conditions

o (P}(:>> e
o-smd (%) (%) ()

1 1
¢ = E{cii} — ;(Zt — B/} —p)+ ;(1 — p.)%

or, in log-linearized form:



e Wage Setting

Fraction of occupations/unions adjusting nominal wage: 1 — 6,

Optimal wage setting:

00 I+

W Ny
E § | o _ LN, ., — 7
I’Ivl[%x tkzo(ﬁe ) ( o t+k|t T t+k

subject to

Optimality condition:

©.@) W*
Z(ﬁe ) {Nt—l—ktZt—i—kCt (P - M MRSt+/€t> } =0
k=0 t+k

where M RS,y = C7 N/, L+ k[t and M, = 6531.

Log-linearized version:

©9)
wy, = p* + (1= B0, Z Et{mTSHk:n + Desk )
k=0



Equivalently:

w: — (1 - Beu) Z(@%)kEt {wt+k - <1 + €w90>_1ﬂ;u+k;
k=0
where p’ = (wy — p;) — mrs; and mrs; = oc; + ony.

Aggregate wage dynamics
wy = Bpwi_1 + (1 — Oy)wy

Wage inflation equation

m) = BEAm4 0} — Aw(py — 1)
(1-86,)(1-0,)
0w (1+pey)

where )\, =



e Equilibrium

Goods market clearing:

Yi(i) = Cy(i) alli € [0,1] = Y, =

where Y; = (fol Yt(z)l_ipdoF

Aggregate employment

N, = /Olfoth(i,j)djdi:/()lNU O N]ié(

ANk
— A, 2
()

where Awt_fo ( W )_ dj and Apt—fo (

Up to a first order approximation:

Ygéz')) =

(1—a)n; =

di =

Y — Ay

C'



Wage gap:
@t = Wt — Cd?
where w; = w; — p; and where wy' is the natural real wage:
wi = log(l —a)+ (@ —anf) — p”
= log(1 — a) + ¢y.ar — p

where ¢, = 22 > 0 and 1), = — 2

Price markup gap:

1Ly log(1 — a) + (ar — any) — wy
u? log(1 — a) + (a; — any') — wy
o~ @ . <
= Mf:—l_ Yt — Wi

Hence:
T = BEAm 1} + 250 + AW

where 2, = &
P — 1—a°



Wage markup gap:

p = wr — (oY + ony)
p' = w = (oy +eny)
~W ~ QY ~
= W' =0 — |0+ ——
by t (‘7 1 — a) Yt
Hence:
T, = BEt{W%UH} + 20Ut — AWy

where 2¢, = A\, (0 + &)

In addition:
ajt = E&t—l + 7T7£U — Wf — AW?

Dynamic IS equation

- L. n ~
Ye = —g(lt - Et{ﬂfﬂ} — 1)+ By}

where 1 = p — (1 — p, )0 + (1 — p,)2

Interest Rate Rule:
iy = p+ O, + O + O + v



Dynamical system:
Oth = AqluEt{XH_l} + BBUut

where x; = [y, ¢, 7, W], w = [} — v — o y7, Awy’,

oo, b b
-, 1 0
-, 0 1

0 —1 1

0
0
0
1

AT = P . By =

0
—\, )
1

oo~

O OO0
O O O

Conditions for uniqueness of the equilibrium!

1— 8 11

l—«

Particular case (¢, = 0):

¢, + Py > 1

1 Flaschel-Franke (2008), Blasselle-Poissonier (2013)
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Figure 6.1 Determinacy and Indeterminacy Regions
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Dynamic Responses to a Monetary Policy Shock
Interest rate rule: ¢,=1.5, ¢, = ¢, =0, p,=0.5

New parameter: €, = 4.5

Three calibrations:

Baseline: 0,=3/4,0,=3/4
Flexible wages:  6,=3/4,60, =0
Flexible price: 0,=0,0,=23/4

Stmulations



Figure 6.2 Dynamic Responses to a Monetary Policy Shock
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Monetary Policy Design: The Social Planner’s Problem
max U(Cy, {Ni(j) }; Z1)

subject to:
AtNt

/Ntzy

where C; = (fol Ct(i)l_édi) 5 and Ny(7) (fo Ne(2, ) _Ed]) o

Optimality conditions:

Ct<2) = Ct, all 7 € [0, 1]
Ni(i,j) = Ni(j) = N <'> = N, alli,j€0,1]

= MPN,

where M PN; = (1 — a)A; N, @



Efficiency of the Natural Equilibrium

In the descentralized economy with flexible prices and wages:

(1 — T)Wt
P —
v =M, MPN;,
Wt Unt
A,
Pt Uc,t
for all goods and occupations, where M, = eefl and M,, = . Thus,
U, 1
—— = MPN,
U M(1—7) :

where M = M, M,,.
Condition for efficiency of the natural equilibrium: M(1 —7) =1

Remark: natural equilibrium generally not attainable with sticky prices and wages (proof)



Optimal Monetary Policy Problem

1 -~ Y+«
. _E t
mm2 O;ﬁ ((04—1_&

subject to:

)o-

€p

Ap

(

p
Ty

)? +

m = BEm A} 4 560 + A

7TZ§U — BEt{W:fﬂ-l} + %w@/t — )\wwt

ajt—l = f&t — 7T:§U —|—7T]t9—|—ACU?



Optimality conditions:

O+ a\ -
(U+ 1_&> Yt + 2G4 + 2wCoy = 0

€
)\_p Wf - ACl,t + CS,t =0
P

ewll —a)
()\ >7Tt _ACQ,t_CS,t:O

ApG1t — AwGat + C3p — 5Et{C3,t+1} =0
fort=0,1,2,..given (; ; = (5 1 =0 and given w_;.

Equilibrium under the optimal policy:
ASXt = AiEt{Xt+l} + BSACLt

where Xt = [gt, ﬂ'f, 7"-:51}7 ('th—h Cl,t—la C2,t—17 CS,t],‘



Optimal Policy in Response to Demand Shocks
oXt = ATE{X¢t 11}

Under the assumption of w;_; = 0,
Xt = 0

for all ¢

Implementation:
’it = 7“? -+ ¢p77]t9

where ri' = p+ (1 — p,)z, and ¢, > 1

Optimal Policy in Response to Technology Shocks
Figure 6.3



Figure 6.3 Dynamic Responses to a Technology Shock under the Optimal Monetary Policy
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A New Keynesian Phillips Curve for Composite Inflation

where Kk =

Awdp
Ap A 1—a

T = BEA{m} + Ky

= no tradeoff



A Special Case

Implied optimality conditions:

fort =1,2,3,... as well as

Optimal policy:

for all ¢

T = —— Ay,
€
1
o= —— Yo
€
Wt—gt—o
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Fignre 6.4: Welfare losses under alternative policies with sticky wages and prices,

Woodford (2003)



Evaluation of Simple Interest Rate Rules

Strict Targeting Rules: |
m, =0

Flexible Targeting Rules: |
i = 0.01 + 1.5m,

Table 6.1



Table 6.1 Ewvaluation of Simple Rules
Optimal Strict Targeting Flexible Targeting
Price Wage Composite | Price Wage Composite
Technology shocks
o(7?) 0.11 0 0.13 0.12 0.29 0.24 0.24
ag(m™) 0.03 0.26 0 0.02 0.23 0.16 0.16
a(y) 0.04 3.38 0.20 0 0.84 1.18 1.11
L 0.0330 0.78 0.039 0.0337 0.47 0.305 0.307
Demand shocks
o(mP) 0 0 0 0 0.02 0.04 0.03
a(m) 0 0 0 0 0.05 0.06 0.06
o(y) 0 0 0 0 1.08 1.05 1.06
L 0 0 0 0 0.061 0.067 0.066
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