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Introducing Unemployment in the Standard NK Model

@ Recent literature: labor market frictions + nominal rigidities

Walsh, Trigari, Blanchard-Gali, Thomas, Gertler-Sala-Trigari, Faia,
Ravenna-Walsh, Christiano-Eichenbaum-Trabandt

@ Alternative approach developed in my Zeuthen lectures [1]
- reformulation of the standard NK model =- unemployment
@ Applications:

- An empirical model of wage inflation and unemployment dynamics [2]
- Unemployment and the measurement of the output gap (ch. 2 in [1])
- Unemployment and the design of monetary policy (ch.3 in [1])

- Revisiting the sources of fluctuations in the Smets-Wouters model [3]
- A structural interpretation of slow recoveries [4]

- European unemployment [5], [6]
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A New Keynesian Model with Unemployment

Households

@ Representative household with a continuum of members, indexed by
(j,s) € [0,1] x [0, 1]

e Continuum of differentiated labor services, indexed by j € [0, 1]

o Disutility from (indivisible) labor: xs?, for s € [0, 1], where ¢ >0

@ Full consumption risk sharing within the household

e Household utility: Eo Y220 BrU(C AN ()} Zr)

UG AN} Ze) = (Cl = // squde) &
(Cllja—?(/o )

1 N1 e,%
where C; = (fo Ce(i) @ d/>
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@ Budget constraint

1 1
/O P.(i)Co(i)di + Q:B; < By +/0 W, (j)N:(j)dj + D:

@ Two optimality conditions
: Pe(i)\
co=()

1
where P; = (fol Pt(i)lfepdi) " implying fol P: () Ce(i)di = P Cy.

Q= BE: { (thfl)_a (thﬂ (PI:;) }
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Wage Setting

@ Nominal wage for each labor type reset with probability 1 — 6,, each
period

@ Average wage dynamics

we = Opwwi—1 + (1 —0w)w;

@ Optimal wage setting rule

oo

w =pu" 4+ (1—BOy) Z kEt{mrsHk‘t—i—ka}

N € R
where p" = log -~ and mrs, )y = 0Crik + PNeype +6

@ Wage inflation equation

¢ = BEAT 1} — Aw(py — 1)

where 71 = wy — wi_1, Uy = wy — pr — mrsy, mrsy = 0¢e + ¢ny + G,

(1-6,)(1—PB6y)
and AW = W
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Introducing Unemployment
@ Participation condition for an individual (J, s):

W:()

t

> xC/s?

e Marginal participant, L:(j), given by:

W:(j .
;-,(J) = XCth(J)gv
t

@ Taking logs and integrating over i,
Wy —pr =0¢+ @l +¢

where we =~ [ w(j)dj and I, = [} ;(j)dj is the model’s implied (log)
aggregate labor force.
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Introducing Unemployment

o Unemployment rate
ur = It — Nt

@ Average wage markup and unemployment

e = (wr—pt)—(oce+on +¢)
pue
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Introducing Unemployment

o Unemployment rate
ur = It — Nt

@ Average wage markup and unemployment

e = (wr—pt)—(oce+on +¢)
= GDUt

@ Under flexible wages:
w n

p=¢qu
= u": natural rate of unemployment
@ A New Keynesian Wage Phillips Curve

¢ = BEAT a} — Awg(ur — u")
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Figure 7.1 The Wage Markup and the Unemployment Rate
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Firms and Price Setting

e Continuum of firms, i € [0, 1], each producing a differentiated good.

@ Technology
Yt(l) - AtNt(l.)l_lX
where Ny (i) = (fy Ne(i.j)*~# di) ™

@ Price of each good reset with a probability 1 — 6, each period
@ Average price dynamics

pr =0ppe—1+ (1 —60,)p;

@ Opimal price setting rule

[ee]

P _.”p+ 1_,56 Z Et{¢t+k|t}

k=0

where
ll)t“rk‘t = W — (at — Dént+k|t —l— IOg(]_ — [)())
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Firms and Price Setting

@ Implied price inflation equation

= BEAT 1} — Ap(pf — pP)
where
W =pe— 9,
P, = w — (ar — any +log(1 —a))

and

L _(-8,)1-p8,) 1-a
P 6, 1—a+uoe,
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Equilibrium

@ Non-Policy block
~ 1 . p n ~
Yyt = _E(/t - Et{nt+1} — I ) + Et{)/t+1}

= 5Et{7-[€+1} + 2y + Apwy
ry = BEAT 1} — Aw oty

— ~ w p n
Wy = We—1 + 11y — 15 — Awy

QU =
- (I)t— ((Ta—i—q)ﬁt)

= &t_(a—i_lfoé)yt
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@ Policy block
Example:
it =p+ ¢, + P Vet ve
@ Natural equilibrium
Vi =9,
rH=p—0(l—p,)p,a+(1—p,)z
Wi =1, a

1— Mllya > 0.

1+¢ —
with ¢ya = ey rpra and ¢ . =

e Exogenous AR(1) processes for {a;}, {z:}, and {v:}
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o Calibration

Baseline calibration

Description Value Target
¢  Curvature of labor disutility 5 Frisch elasticity 0.2
o Index of decrasing returns to labor 1/4
€y Elasticity of substitution (labor) 4.52 u" =0.05
€,  Elasticity of substitution (goods) 9 S= ﬁ =2/3
0, Calvo index of price rigidities 3/4 avg. duration = 4
0, Calvo index of wage rigidities 3/4 avg. duration =4
¢, Inflation coefficient in policy rule 1.5 Taylor (1993)
¢, Output coefficient in policy rule 0.125 Taylor (1993)
B Discount factor 0.99
p, Persistence: technology shocks 0.9
p, Persistence: demand shocks 0.5
p, Persistence: monetary shocks 0.5
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@ The Effects of Monetary Policy Shocks on Unemployment

- Impulse responses
- Volatility, Persistence and Cyclicality
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Figure 7.2 Response of Labor Market Variables to a Monetary Policy Shock
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Table 7.1 Wage Rigidities and Unemployment Fluctuations

Volatility Persistence Cyclicality

6,:] 0.1 05 075 0.1 0.5 0.75 0.1 0.5 0.75
p,=001]02 032 033|014 —002 —0.01|-099 —099 —0.99
p,=051]036 060 067 | 024 044 048 | —096 —0.99 —0.99
p,=09031 124 247 | 051 080 087 | —0.77 —098 —0.99

Source: Gali (2015, ch. 7)




@ The Effects of Monetary Policy Shocks on Unemployment

- Impulse responses
- Volatility, Persistence and Cyclicality

@ Optimal Monetary Policy Problem

I - p+a\ ., € €w(l—a)
—E t 2 P P\2 w2
min 360 - (o4 455 ) 7+ e+ 0= )

subject to:
iy = .BEt{”?H} + syt + ApWy
= ;BEt{TCZV—&-l} + 2wyt — Aw @t

W = W1 + 1y — 11 — Aw?
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@ Optimality conditions

_|_
<a+¢> yt+%p§1t+%W€2t_O

€
Ap Ty — Aly+ 33, =0
p

ew(l—a)
</\W) Ty — A€2,t - €3,t =0
MpCie = Awlor + 830 — BEAl3041} =0

@ Impulse responses: Optimal policy vs. Taylor rule
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Figure 7.3 Optimal Policy vs. Taylor Rule: Technology Shocks
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Figure 7.4 Optimal Policy vs. Taylor Rule: Demand Shocks
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@ Optimality conditions

_|_
<a+¢> yt+%p§1t+ﬂwg2t_0

€
Ap Ty — Aly+ 33, =0
p

ew(l—a)
</\W) Ty — A€2,t - €3,t =0
MpCie = Awlor + 830 — BEAl3041} =0

@ Impulse responses: Optimal policy vs. Taylor rule

@ A simple rule with unemployment:

ir = 0.01 + 1.577 — 0.50;
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Figure 7.5 Optimal Policy vs. Simple Rule: Technology Shocks

1 7 T T T T T T T 1 T T T T T T T T
—OS— simple
—H&— taylor

—<— optimal

0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16
real wage price inflation



0.03

0.02

0.01

-0.01

Figure 7.6 Optimal Policy vs. Simple Rule: Demand Shocks
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