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Unemployment and its low frequency component
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Unemployment trend: time-varying VAR
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Unemployment trend and productivity growth trend

5 year rolling windows VAR estimates

26

Unemployment Trend
, L T P Procciivity Growth Trend

UnemploymentTrend (%)
Productivity Growth Trend (%)
Unemployment Trend (%)
Productivity Growth Trend (%)

ey

Unenployment Trend
PP Productivity Growth Trend

. . . . . . lo
1965 1970 1975 1980 1985 1990 1965 2000 2006 2010 mmmmmwmmmmﬁ

Pierpaolo Benigno, Luca Ricci, Paolo Surico June 2011 3/36



Unemployment trend and productivity growth trend

OLS ESTIMATES

Elt == 010 - 224 'gt+ét
(0.002)  (0.088)

with RZ =0.77.

Empirical works:

@ Bruno and Sachs (1985), Phelps (1994), Blanchard and Wolfers
(2000), Staiger, Stock, and Watson (2001), Pissarides and Vallanti.

Theoretical works:

@ on labor demand: Mortensen and Pissarides (1998), Pissarides
(2000), Pissarides and Vallanti (2007).

@ on labor supply: Ball and Mankiw (2002), Ball and Moffitt (2002).
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But...

@ In the 80s, productivity growth cannot explain a large portion of the
fall in long-run unemployment. (The Great Moderation)

@ In the early 90s, a flat productivity growth cannot explain the fall in
long-run unemployment.

@ Since the early 2000s, an increase in productivity growth comes with
a puzzling rise in long-run unemployment.
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Unemployment trend and productivity growth volatility

VAR estimates x10 5 year rolling windows x10
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Unemployment trend, productivity trend and volatility
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Unemployment trend and productivity growth volatility

OLS ESTIMATES

i, = 0.08 — 168 - & + 5089 62 + ¢
(0.001)  (0.047) (1.974)

where R? =0.95!

@ Back of the envelope calculations show that during the 80s a fall in
the volatility of productivity contributed to more than 50% of the fall
in long-run unemployment, while since 2000 the rise in the volatility
contributed to more than 70% of the rise in long-run unemployment.

@ No literature on this relationship!
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Main Mechanism

@ Insist on firm's labor demand: equalization between marginal
productivity of labor and real wage

K 1—a
At (L:) = Wt.

o If real wages are not aligned with productivity growth, then
productivity growth and employment can be positively related but

e not realistic in the long run;
e no much role for volatility and no much costs for employment at very
low productivity trend.

o If real wages are stickier downward then upward:

e low trends in productivity are very costly: recessions are much worse
and expansions are not better;
e volatility increases the costs.
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Other implications

@ Stationary distribution for employment.

o Average real wage growth is equal to the trend in productivity.
@ Skewness in real wage growth translates into employment cost.
o

On same equation recent work by Shimer (2010) explains jobless
recovery with a shock to capital together with real wage rigidities.
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The model

@ The economy is subject to an aggregate productivity shock A;, whose
logarithmic a; is distributed as a Brownian motion

dat = gdt + (TdBt

where B; denotes a standard Brownian motion with zero drift and
unit variance.

@ Household j has preferences over time given by

oS 1+7,.
/ e Plt=t0) [ |n C{ ke U) dt
to 1 + 77

p > 0 is the rate of time preference. Standard intertemporal budget
constraint and optimality conditions apply.

E:

0
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Firms

@ Technology for the production of all goods
ye(i) = AeLe ()",

for a parameter o with 0 < a0 < 1.

@ Prices are flexible and set in a monopolistic-competitive goods
market. Optimality conditions implies

. Wi Le(i W, L
pe(i) = Pe =, th():VP \t/tt

where p, = 0,/[(0, — 1)a] > 1 denotes the mark-up.
@ The demand for labor of type j is given by

() = (WW(”)Q L
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Labor supply

Given labor demand, wage setters set real wages to maximize present

discounted value of the marginal utility of wage income minus the disutility
of working.

Equivalent formulation of the labor-supply problem is the maximization of
the following objective

E, [/t e PE=0) (W, (), wt,At)dt}

0

by choosing real wages {w:(j)}{, ., where

t(we(f), we, Ar) =

1+n 147

1 <Wt(j)>lew B 1 i T—w <Wt(_]) > —(1471)0w <At> =
K, Wi L+n \ #, Wt Wi
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Flexible wages

Static problem. Optimality condition:

7ij<Wt(J'>v WtrAt) =0
Labor is constant .
f' —_—
L' = (ppm,) ™7
Real wages are proportional to the aggregate productivity shock

1
wi = — (L)AL
Hp
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Unemployment

@ Workers are required to supply whatever labor firms demand.
@ Any difference between labor supply and employment is naturally
labeled as unemployment (see Gali, 2010, Shimer, 2010)

up = InL;—InL;.

@ Notional labor supply defined as the amount of labor that equates the
marginal rate of substitution between labor and (current)
consumption at the current real wage

Wi

LH1C = —.

( t) t Pt

@ Implies Okun’s law: unemployment and output gap are related
through
1
uy = Uf - + 17Xtv

n

where x; is the output gap and uf is the flexible-price-wage
unemployment rate.
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Sticky real wages

@ Wage setters take into account the costs of changing real wages

V(we(j), we, Ar) =

ma(x) E, [/Oo e P [t (we (j), we, Ar) — h(7r +(j))] dt
TRt U t

0

@ Assume linex function for adjustment costs

e)(/\ﬂR,t(j) — X)\ﬂ'R,t(j) -1

h(reee(i)) = x

for some parameters x, A, where real wage changes are
R, (J)dt = dwe (j) / we (j)-
@ X is a measure of the costs of adjustment;

@ A measures the asymmetries in the cost function.
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@ When A — 0, standard symmetric quadratic cost function
: (R, (j))?
(e e() = 22 RS
@ When A < 0 it is more costly to adjust real wages downward than
upward and viceversa when A > 0.

@ When A — —oo real wages are inflexible downward and fully flexible
upward
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e Optimality condition requires

hr (Rt () = VWth(j).

@ Marginal costs of changing real wages follow a stochastic differential
equations of the form

0w —1 | (L'
phn(TCR’t)dt — ]/{p [(Lf-) - ].

dt + Erdhy (7R, )

@ Under a quadratic cost function can be simplified to

L, 14y
PnR,tdt - k <Lf> -1

dt + Eth[th

Pierpaolo Benigno, Luca Ricci, Paolo Surico June 2011 18 / 36



Let x; = InLy — In L be the employment gap; x; follows diffusion process

1 1
dXt = m (g — ﬂR(Xt)) dt + mUdBt,

which can be used to derive long-run distribution and in particular the
long-run mean of the employment gap, x, if it exists.

where
In[1+ Axp(xt)]

XA

and p(x;) satisfies the following differential equation

TR (Xt) =

oplxe) = k[ 1] 2 p () (8~ mR(x))

1
1 1
)2 Pxx (Xt)Uz-

+§(1—tx
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Theoretical results

@ Symmetric adjustment costs:
negligible long-run trade-off between unemployment and productivity
growth and marginal role for volatility in shifting the trade off.

@ Asymmetric adjustment costs:
stronger trade-off and important role for volatility, the stronger the
asymmetries in real wage adjustments.

Pierpaolo Benigno, Luca Ricci, Paolo Surico June 2011 20 / 36



Figure: long-run trade-off in the SYMMETRIC case
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Figure: long-run trade-off in the ASYMMETRIC case
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Limiting case: downward real wage rigidity

@ As in the previous problem, but now real wages cannot fall and can

freely move upward

th<_]> 2 0,

@ Long-run mean of unemployment is given by

for a function 0 < ¢(g,0?%,17,0,a) < 1.
@ Under myopic adjustment rule, p — oo, and
1 1+ o2

E[uco] :uf+§77(1_“) z’
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Figure: long-run trade-off in the INFLEXIBLE DOWNWARD case
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Estimating long-run means and variances

@ Consider a VAR
Yt = BO,t + Bl,t th]_ + ...+ Bp,t Yt*P + € = X;Ht + €¢

with drifting coefficients 6; and stochastic volatility Var(e;) = Q)

e Y =g, Awy, ut]), and p is set equal to 2.

o US data. Sample to calibrate the priors: 1950Q1-1961Q4.
Estimation sample: 1962Q1:2008Q4.

@ MCMC estimation method.
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@ Let us rewrite VAR in companion form:
zy7 = Cy7 + Dyr2-1 + 64

@ The long-run mean of z, 7 can then be computed as:

Zyr = (/ - Dt\T)_l Ct\T

where we use local-to-date t approximations to the mean of the
endogenous variables evaluated at the posterior mean E(0t|T)

@ The time-varying variance of z, /7 can be computed using the integral
of the spectral density over all frequencies, fw ft|T(w), where

—1 Qt|T
27T

foir(w) = (I = Dyre™™) [(1— Dt\Tefiw)fl]/
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Evaluating the model

@ Model implies

Elus] = f(g,0°, 8)
for a vector of parameters ¢

@ OLS estimates of reduced-form linear model

Elt = 010 — 2.24 'gt+‘§t
(0.002)  (0.088)

with R? =0.77.
@ OLS estimates of linear model on mean and variance of productivity
growth

iy = 0.08 — 1.68 - & + 50.89 - 62 + &,
(0.001)  (0.047) (1.974)

where R? =0.95.
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Linear Model
Linear Model with Variance
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Controlling for demographics

o Literature has argued that changes in the demographic composition of
the labour force affects the low-frequency movements in
unemployment (Shimer, 1998), the low-frequency movements in
productivity (Francis and Ramey,2009) and the variance of real
output growth (Jaimovich and Siu, 2009).
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Controlling for demographics

o Literature has argued that changes in the demographic composition of
the labour force affects the low-frequency movements in
unemployment (Shimer, 1998), the low-frequency movements in
productivity (Francis and Ramey,2009) and the variance of real
output growth (Jaimovich and Siu, 2009).

e Control for demographics:

e construct time series for the share of workers in the labor force with
age (i) between 16 and 21, (ii) between 16 and 34, and (iii) the sum of
the shares of workers in the 16-29 and the 60-64 windows of age

e run a regression of the unemployment rate on a constant and the
unemployment rate of workers in prime age (defined as those between
35 and 64 years) to construct a measure of genuine unemployment (to
use in the VAR) which is not affected by demographics.
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Table 1: Controlling for demographica

specifioations: 1} 2] i) 4} [l (6] (i &)
werkers age 1621 I8.54 16-29_ 606y Frime I6.21 1854 16.28 6064 Frivne
dependant variable:
g o o o o + o
trend in fitted w, o o
rEgressons:
constont 0.092%**  Ggggrre 0aTE*r" Gnster o.oE2* LOTE*** EE
I(XTH ILLH] (LT (0.003) [o.pa2 [LETH]
B S1ol4Tee _apageer -1.357% I Rl B 7 -0EF0**
(IR 0150 (127 L fa125)
labor force shore,  0.D60Y** o.o11* -0.00ger -0.081
[EaT) LA ] [0BET| | B BT
& 220" SL41*** 5T.21%**
(1.9%7) [F.714]
Fin 0.972 0838 0.334 0.949 0850 0.54% 0.515
=] F = E £ DA
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@ Limiting model with downward real wage rigidity implies

11 72 1
g =u + = (+;7)(Tt+ —;nlnc(gt,&%,q,p,a)—i—et.

11
Elt:uf—l-*i'g-i—st
( ) 8t
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International evidence

@ Our international dataset is an unbalanced panel of quarterly

observations for developed and developing economies over the
post-WWII period.

@ For each country i, we compute over a window of ten years:

(i) the mean of unemployment, @y,

(i) the mean of productivity growth, g,
(iii) the variance of productivity growth, FTIZt, and

(iv) the ratio between the variance of productivity growth and the
mean of productivity growth, V-to-M ratioj.

@ Results:

e confirm role of productivity and especially volatility,
e mainly a time series effect (rather than cross-sectional).
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International evidence

estimation method: FE FE FE FE
specifications: (1) (2) (3) (4)
mean  variance both V-to-M ratio
Dependent variable: i,
Regressors:
& -0.355% -0.561***
(0.190) (0.190)
77 21.10%  26.70**
(11.4) (10.7)
0¢/8: 0.330%**
(0.119)
time dummies no no no no
observations 110 110 110 110
R? 0.045 0.120 0.223 0.181
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International evidence

estimation method:

FE FE

FE FE

specifications:

Dependent variable: i

Regressors:
&t

time dummies

observations
R2

(5) (6)

mean  variance

-0.019
(0.258)
23 3%
(8.80)
yes yes
110 110
0357  0.490

(7) (8)

both V-to-M ratio

-0.200
(0.258)
24 4¥**
(8.50)
0.280%*
(0.113)
yes yes
110 110
0.497 0.479
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Conclusions

Productivity growth and unemployment trends are negatively related.

New striking evidence for an important role of the volatility of
productivity growth in shifting the long-run trade off.

A model with symmetric real wage rigidities can barely account for
the first empirical finding.

A model with asymmetric real wage rigidities can account for both
empirical results.

Integrate with search theory and with Shimer's view on jobless
recovery
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