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Portfolio Management with the Business Cycle and
Bavyesian Learning
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m Abstract =

This paper studies optimal consumption and investment behaviors of an individual when risky asset returns and
her income are affected by the business cycle. The investor considers the incomplete information risk of unobservable
macroeconomic conditions and updates her belief of expected risky asset returns through Bayesian learning. We find
that the optimal investment strategy, certainty equivalent wealth, and portfolio hedging demand significantly depend
on the belief about the macroeconomic conditions.

Keywords : Business Cycle, Bayesian Learning, Portfolio Management, Unobservable Markov
Chain, Incomplete Information
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]7}0 A =8 3 (exponential distribution)& wEt},
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Jacobi-Bellman) #15H444] 61 Fai 2Al%)
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mc,w [_ (/6+V) V(x, p)—%ef"/u (2)
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+(rz—c+e(p)) vV, + 577202 Vi

+100(p) V, +{A, — (A +X,)p}V,

1,
+5 o P (1-p)*Y,

+ op(1— p)ﬂ'V] 0,0<p<l,

v

pp’ Tap

A7A v, V.V,

s
u] & (partial derivative)S <u|gtc} wjuby A
29l digt & 5 2ol F5(guess)d

Via,p) = e 102 +10) 12
.

2R cob Tl ARk de] o woll tiRk FOC(first
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H]HH};GMO Ade 4 9,15]—
IPUZEE )+ 0y -0, + ) 3)

wwp)—rﬂpwdw

9(p)°
2

=0,0<p<1.
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n B+v—r

+£1nr+
Y Y

p=03} p=1% 2 (3 dYstd, AA =3
(boundary conditions)< th3-3 2t}

/ trv— 6(0)?
rf(0) =X\ f (0) +re, + A T+%lnr+ (27) , (1)
— 2
PF(1) = A (1) re, + 2V Ty OO
Y ol 2

o714 Ine AIEI(natural logarithm)E ¢

2) 971914 f(p)E Al 573Gl A Ho] x|t s 7] W
et g A5 71 (certainty equivalent wealth)S
Aste o o] gt}
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&’ (1-p)’
202

g )+ =\ +A)p (5)

n B+v—r
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Y
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kA 2n+ 271H Hibg Aol slE T8 pol o
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13) Hamilton[12]2 #Z5%] &= 471577 & vhdsto] 3
==& 1|3 GNP(Gross National Product) Z ZA]2~2]
By 34 dugES Attty Hamilton[12]€]
712 Ang and Bekaert[2], Das et al.[7], Alexander
and Kaeck[1] 5 #HA3S 183 et 5§ &
oFe] AFA &&H 1 rt
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-

motion)o| A FFEFC}

N (R, -, Ry) TU9E #ZA7L #5 E7
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71571k,
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ol Xéﬁ%&%— mEtha 7P E 3, -1
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Mashe Aol
=prob(k, = jlk,_, =i)=p,; = xd9 F doH, Zpij
J

—19) PA7 ARE

£ (transition probabﬂlty)L D

prob(k, =1lk,_, =1)=p,,,
problk, =2k,_, =1)=p;, =1—p,
prob(k, =2lk, | =2) =p,,,
prob(k, =1lk,_, =2)=p, =1—py,

14) 2 A7-°lA

aEE F4 s HEY o G
27157719 Fdlol A (duration)S e ko] Fak3itt:

A 1/2 At 1/2
e e

o=

m e
33
:9
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[e]
i

2l 7]‘:]']‘1‘"13(#17 ) B e, 2,)8
FAZ ol#d RFEES E ASAEC
L8 (likelihood function) f(R,, - R, ; 6,
Hoispsto v FHEY. wptow F
F7HolE dis EXE AA 249 7ded

(pys )8 T-3HTEDD)

o o X

42 25+ =8 21
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ETEEA 0.2367
H2gk -11.9230
0.25 quantile -0.7301
0.5 quantile 0.3245
0.75 quantile 1.0364
ik 8.8566

2
InL= Elng(f(ﬁi\k, = 4,0, Q)prob(k, = jw,)),

o 2 f(Ry s Ris6 Q= oAMISH,
ol F 8o Bayes ruledl oSl tAlH o] Al
2 AR o AAHA DR : [13)).
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