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The economy

¢ Central Bank chooses v; to

min Ej Z BHUZ + \v?), s.t.

t=0

© Model 1:

&
|

U, + AUy + By + Cuiniz
T = U1+ Crnsy

© Model 2:
Uy = Us+ AU 1 + By(my — v4—1) + Cyanay
T = Vi1 + Crnsy
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The economy

¢ Central Bank chooses v; to

min Ej Z BHUZ + \v?), s.t.

t=0

© Model 1 (oy):
U, = U+ AU+ Bym + Cuinig
T = U1+ Crnsy

© Model 2 (1 — oy):
U, = Uy+ AU+ By (m — vi—1) + Cyanay
T = Vi1 + Crnsy

© Bayesian updating:
iy = B(@t—la Ut)
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The economy

¢ Central Bank chooses v; to

min FEj Z 9954 (U7 + 0.1v7), s.t.

t=0

© Model 1 (oy):
U, = 0.0023 4 0.7971U;_; — 0.2761m, + 0.00547, ,
T = U¢—1 + 0.00007m3

© Model 2 (1 — oy):
U: = 0.0007 + 0.8468U;_1 — 0.2489(my — v4—1) + 0.00551; ¢
T = U1 + 0.00907m3

© Bayesian updating:
iy — B(Oét—la Ut)
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Plan of the talk

© Use Bayes’ law to get a transition equation for o,

¢ Bellman equations
1. Bayesian problem
2. Anticipated utility

¢ Policy and value functions
¢ Experiments
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Evolution of «;

© Using Bayes’ law:

Qg Qg1 pl(UtIUt—la Ut—l)
log = log + log
1 — oy I — oy pQ(UtIUt—la Ut—l)
¢ Timing protocol
Vi1 T, Ug Ol Vi

I I I I
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Evolution of «;

Using Bayes’ law:

Qg Qg1 pl(Ut‘Ut—ly Ut—l)
log = log + log
1 — oy I —ayy p2(Ut‘Ut—1a Ut—l)
Timing protocol
Vi1 e, U Ol¢ Vi

a; IS a martingale from the point of view of the
Bayesian agent.

If the prior attaches nonzero probability to the model
that actually generates the economy, then o,
converges almost surely under that measure.
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Bayesian Problem

V(Ut,(){t) = max{—(UE —I_)\Ut2)

Ut

‘|‘5Oét/V(U1,t+1aB(Oét>U1,t+1))dF(51,t+1)

+6(1 — ay) / V (Uspt1, By, Usy41)) dF(52,t+1)}

subject to:

Uitr1 = U, + AU; + Byog + ChE1 141
Usti1 = Uy + AUy + C2€2 141
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Anticipated Utility

¢ Bellman equation:

W (U, ) = max{—(Uf—i—)\vf)

Ut

+5O‘/W(U1,t+1a@) dF(e1,+1)

LB(1— a) / W Uy iy, ) dF(ez,tH)}

subject to:

Uitt1 = U, + A Us + By + Ch€1 441
Usti1 = Uy + AU + Cag2441

] Macroeconomics and Reality - Barcelona: April 1, 2005 — p. 6/??




Anticipated Utility

¢ Bellman equation:

W (U, ) = max{—(Uf—i—)\vf)

Ut

+5O‘/W(U1,t+1a@) dF(e1,+1)

LB(1— a) / W Uy iy, ) dF(eQ,tH)}

© Policy function

vy = w(U, a)
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Anticipated Utility

¢ Bellman equation:

W (U, ) = max{—(Uf—i—)\vf)

Ut

+5O‘/W(U1,t+17@) dF(e1,+1)

LB(1— a) / W Uy iy, ) dF(eQ,tH)}

© Policy function

Uy — w(Ut, Odt)

Qy = B(at—laUt)
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Value function for anticipated utility

Wiss;ar) = r(sg,w(se, ar))

+ Bau [ WU, Blar, U )P (e 1)

+  B(1 — o) /W(UQ,t—l—laB(@taU2,t—|—1))dF(€2,t—|—1)-

Ul,t+1 = Ajs + Blw(3t7 Oét) =+ 0161,t+1
U2,t+1 = Aisy+ B1w(8t, Oét) + 0161,t+1
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Policy functions
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Policy functions (Slices)

a=0 a=0.2
0.06 - - - - 0.06
0.04¢ 1 0.04¢
0.02¢ 1 0.02¢
0 0
-0.02 : : : : -0.02 : : : :
-0.01 0 0.01 0.02 0.03 -0.01 0 0.01 0.02 0.03
a=0.40 a=0.60
0.06 - - - - 0.06 -
0.04+ 1 0.04¢
0.02¢ 1 0.02¢
Or 0
-0.02 : : : : -0.02 : : : :
-0.01 0 0.01 0.02 0.03 -0.01 0 0.01 0.02 0.03
a=0.80 a=1
0.06 - - - - 0.06 - -
0.04¢ 1 0.04¢
0.02¢ 1 0.02¢
0 0
-0.02 : : : : -0.02 : : : :
-0.01 0 0.01 0.02 0.03 -0.01 0 0.01 0.02 0.03
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Value functions
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Value of experimentation

x 10
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0.5
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Prior on Samuelson and Solow (o)
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Learning Experiments

Suppose that one model generates the data:
© How long does it take to learn it?
© How much faster can we learn it with experimentation?

© How different are inflation and unemployment in the
learning process?
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Forgetting Lucas
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Forgetting Lucas
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Forgetting Lucas

Prior on Samuelson and Solow (o)
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Forgetting Lucas

Prior on Samuelson and Solow (o)
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Forgetting Samuelson and Solow

Prior on Samuelson and Solow (a)
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Conclusions

¢ Benefits of experimentation, but not too big.

¢ Samuelson-Solow Is less sensitive to small doubts.

C Limitations:
1. Only two models are on the table.
2. Models’ parameters are assumed to be known.

© How do results vary with \?
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