Staggered wage setting

George McCandless
CEMA

August 5, 2008

1 Staggered wage setting model
Staggered wage setting model
e Apply the Calvo price setting rules to wages
e Labor is differentiated
e a fraction (1 — p,,) of households can set their wages each period
e Group is randomly chosen
e p,, follow a rule of thumb

The labor bundler

e A perfectly competitve firm (or firms) bundle labor
e They then sell this labor to the goods producing firms

e Bundling technology is
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e Cost minimization on the part of the bundler implies
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The labor bundler

e Labor is differentiated

e The bundling firm demands different types of labor



e The demand for each type of labor is

' W, \ P
i
i ' <Wt(i)>

Rules of thrumb

e The households that do not optimize follow a rule of thumb

e Some potential rules of thumb are
— Wages stay constant until optimization is possible:
Wi(i) = W1 (7)
— Wages are updated by stationary state inflation rate
Wi(i) = 7We_1(i)

— Wages are updated by lagged inflation

N P .
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e Choice of rule of thumb matters

e Note: we assume an insurance plan for labor to keep household incomes
the same

Optimization problem of the family

e A household i chooses {ci,,,m}, ki ,} to maximize
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EY B [Incjy + Aln(l — ki, ;)]
j=0

subject to the cash in advance constraint

Pici =mi |+ (g: — 1) My,
and the flow budget constraint
mi _ Wi(i)
P, P,

ki + hi + ki 4 (1 — 6)ki 4 bl

e b are the lumb sum transfers from the insurance plan

Optimization problem of the family



A household that can set its wage also chooses W (i) to maximize
Ey Z (Bpw)’ [ln Ciyj +Aln(l - h’;-&-j)]
j=0

e subject to the sequence of budget constraints
Pryjcip; =mig i+ (gej — 1) Migja

e and
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e where
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e Notice the change in the discount factor on utility: Sp,,
Optimization problem of the family

e First order condition from the basic problem
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— Note the inclusion of Piiaci

e First order condition from the wage setting problem (after some algebra)
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e Plus budget constraints
Rest of the model

e Production function
Y, = NKH?

e the aggregate real wage

W (1—-)NKH = (1-0) X
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wy = — =
Py



e real rental rate v
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e labor bundler

e capital is summed,

Equilibrium conditions

e From identical households '
Kt == k;

e consumption

Ct = Ci
e Aggregating the real budget constraints

M, A0
K —_— =
t+1 + 2 . P

hidi +r Ky + (1 — ) K,

e the insurance payments or premiums drop out
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/ bidi =0
0

Equilibrium conditions

e labor bundling firms are also perfectly competitive
1 .
W, H, = / W, (i)hidi
0

e aggregated family real budget constraint gives

M, W,
?: = ?:Ht +r K+ (1 —0)K,.

K1+
The full model

e The variables: Cy, ry, Ky, My, Wy, Hy, W, Py, b}, Ys, and shocks A, and
gt

e Equations



— aggregate version of the first order condition,

P, P,
L = BE, = (r1 + (1-0))
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— aggregate budget constraint

M, W,
?: = ?:Ht + T‘th + (1 — (S)Kt

Kip1 +
— cash-in-advance constraint
PGy = gi My
— money supply growth rule,
My = g1 M1
The full model
e Equations
— nominal wage setting equation
v, A Ey Z?‘;o (/Bpw)j ﬁhiﬂ
W =1 B E Y (Bpw) —lr—hi
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Wi(i) =

demand from the bundler for labor of the families that can fix their

wages in period ¢
W, \Yv
hiy = Hy | ———=
= (wt5)

— aggregate nominal wage equation from the labor bundler
WY = (1= p,) W)™+, (Wia)' ™7

— demand for bundled labor from the firms

Wi Y,
2t (1-9) 2L
Pt ( ) Ht
The full model
e Equations
— demand for capital by the firms
Y;
—9-t
Tt Kt



— the production function,
Y, = \KPH!?
— two stochastic process for technology and money growth,
In\ =yIn Xy + &}

and
Ings =nlng; 1 +¢&f

Stationary state
e aggregate wage equation gives the result that
W=w

e This implies

e wage setting equations gives the real wage as

— v, A C
W/P = = —
W, 0BT
e Rest pretty normal
= [ wip |[C=Mm/P| H i v
e Results
values | .0351 | 2.3706 0.8830 0.3206 | 12.1795 | 1.1875

Log-linearization
e Wage setting equation
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e can be written as
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Log-linearization




e Log linearization of the left side gives
- . _ . _ _
W/PﬁEt > (Bpy) (1 + W) +hiyy — Py — Ct+1+j)
§=0
e of the right side is

A _H - j I =
W, —1) B1 7FEtng(ﬁpw) <1 + 17 Hht+j>

Log-linearization (an interesting detail)

e in doing the log-linearization of the right side, one needs to take several
approximations

e First one finds that

hi Hoh H (1 + E;)

= ~

1 —hj 1— Hehi 17F(1+71§)

1-H (1_ _H}
(1= 57)
e The last item in the denominator, (1 — %ﬁ%)

e is approximately equal to

67 1—-H h;
Log-linearization (an interesting detail)
e Substituting in, one gets
7 (1+h) i N E
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Log-linearization (continued)

e stationary state of the above equation is
——H Y, A
W P: - w - g
/ c W,—-1)B1-H
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EY  (Bpy) (Wt (1) — T s~ P — Ct+1+j) =0
=0

e the families that can set their wages choose

T - i (B ~ H -
W =(1-Bp,) Ee Y (Bp,)’ (Pt+1+j + Ciq145 + thtﬂ)
§=0
Log-linearization (continued)
e Using the log-linear version of the wage evolution equation from the bundler,
Wt = (]' - pw)wt* + pwwtfl
e gives

Wt _prt—l
= (L=py) (1 =Bpy)

x Ly Z (Bpw)’ (Pt+1+j + Cri14j + ”{ht+j)

j=0
Quasi-differencing (again)

e Operating on both sides of the above equation with 1 — 8p,, L1
e gives for the left side
(1 + 6pwpw) Wt - prt—l - Bprt-‘rl
e for the right side
(]' - pu)) (1 - ﬂpw)
[} s . o ~.
X Ey Z (Bpw)’ <Pt+1+j + Cry145 + T 7 Hhiﬂ»)
j=0
_(1 - pw) (1 - ﬂpw)

o . N _ o ~.
xE; Y (Bpn) ™ <Pt+2+j + Cryotj + 1_Hhi+j+1>
7=0
N . H ~,
= (1—p,) (1= Bpy,) (Pt+1 +Cry1 + 1Hht>

Log-linearization (wage equation)



e Wage adjustment equation
(1+ Bpupw) Wi = pu Wit — Bp, Wita

~ ~ H -,
- (1 - pw) (1 - 51011;) <Pt+1 + Ct-i-l + ht)
1-H
e to remove the individual labor quantities from the equation, use the log

linear versions of the demand function for labor and the bundler’s aggre-
gate wage rule

hy
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e These give the result that
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Log-linearization

e Final wage adjustment equation is

whPuwH —~
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Log-linearization (first order condition)

e FOC

P — 8E Py

Et - - t
Piyiciy Piyociis

(re+1 + (1 =46))

e replace Pyiaci 5 with giyomi

B b 8B, Py
P 11Cia oM

(rev1 + (1 =9))

e The log-linearization of this equation yields, after some simplification,

E, |P, - JSt-H - 5t+1] =FE, {E-H — Jt+2 — ]\Z-H + BT



e use the stochastic process for the growth rate of money
Gt =7mgp—1 +ef

to find the expected value for giyo in terms of Gi41

o get
E; [ﬁt - ﬁt+1 - 5t+1] =F; |:]5t+1 — MGe41 — ]\ZH + 57ﬂ+1]
0 = P, —2BE.P 1 — ECi1 +7EGis1 + EeMyyy — BTE Ty,
0 = KKy +M/P [J\Z - 154 YV - (1- ) KK,
0 = ﬁt"i-ét—ﬁt—]\th
0 = M;—g— M;_q,
T .
0 = [(1—5%) Vb +(1+ﬂpw,0w)} Wi
1-H
wﬂ) 'U)H e e
- |:(1 _ﬂpw) p* +pw Wt—l - ﬁprt"rl
1-H
~ - o -~
_(1_pw) (1_6pw) PtJrl +Ct+1+th y
1-H
0 = Wt*ﬁt*fftJrﬁt,
0 = 7-Y+K,,

0 = Y-\ —0K,—(1-6)H,
Solving the model

—~ - o~ o~ !
e The state variables are x; = {Ktﬂ, My, Py, Wt}

~ o~ ~ /
the jump variables are y; = {Ft, Cy, Yy, Ht}

the stochastic shocks are z; = [Xt,ﬁt}

e Solve
0 = A.’Et+B£Et71 +Cyt +th,
0 = Et [F$t+1 +GCCt +HCCt_1 +Jyt+1 +K'yt+th+1 +M2t],
Zt41 = Nzp+epq1,

for policy functions

ZTep1 = Pry+ Qz and yy = Rxy + Sz
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Figure 1: Response of staggered wage setting economy to a .01 technology shock

e Parameters used are p,, = .7 and ¢, = 21
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Figure 2: Responses of real wages in the Cooley-Hansen model and in the
staggered wage setting model
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Figure 3: Response of staggered wage setting economy to a .01 money growth
shock
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