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Derivation of (18):
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Derivation of (24):

Φ(τ )

44



= Θ−1/2

Ãµ 1

1 + τ
Θ−1/2ΣΘ−1/2 +

τ

1 + τ
Ik

¶−1
− Ik

!−1
+ Ik

Θ−1/2
= Θ−1/2

Ã(1 + τ )

µ
Θ∗11Σ1Θ

∗
11 + τIm O

O τIk−m

¶−1
− Ik

!−1
+ Ik

Θ−1/2
= Θ−1/2

"µµ
(1 + τ ) (Θ∗11Σ1Θ

∗
11 + τIm)

−1 − Im O
O 1

τ
Ik−m

¶¶−1
+ Ik

#
Θ−1/2

= Θ−1/2
·µ £

(1 + τ) (Θ∗11Σ1Θ
∗
11 + τIm)

−1 − Im
¤−1

+ Im O
O (1 + τ )Ik−m

¶¸
Θ−1/2

Derivation of (25):
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Derivation of (83):
Substitute

(Qt/At)(Qt/Qt−1)−1 exp(−vt + γ) = (Qt−1/At−1)

in (81). Then,

(Qt/At)
1/(1−α)ν−α/(1−α) − (1− x)(Qt/At)

= (1− δ)(Qt/At)
1/(1−α)(Qt/Qt−1)−1/(1−α)(exp(vt − γ))−α/(1−α)ν−α/(1−α)

⇔

(Qt/At)
α/(1−α)ν−α/(1−α) − (1− x)

= (1− δ)(Qt/At)
α/(1−α)(Qt/Qt−1)−1/(1−α)(exp(vt − γ))−α/(1−α)ν−α/(1−α)
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Derivation of (86):
Substituting (85) in (83) yields

(Qt/Qt−1) = (1− δ)(1−α) exp(αγ − αvt) exp(wt),

⇔

(Qt/Qt−1)1/α = (1− δ)(1−α)/α exp(γ − vt) exp(wt/α)

⇔
(Qt/Qt−1)1/(1−α) = (1− δ) exp(α(γ − vt)/(1− α)) exp(wt/(1− α)),

⇔

ln(Qt/At) =
1− α

α
ln(1− x) + ln(ν) + wt/α

−1− α

α
ln [exp(wt/(1− α))− 1] ,

Derivation of (87):
Combining (80), (85) and (86) yields

wt/α− 1− α

α
ln [exp(wt/(1− α))− 1]

−wt−1/α+ 1− α

α
ln [exp(wt−1/(1− α))− 1]

= (1− α) ln(1− δ)− (1 + α)γ + (1− α)vt + wt

⇔
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(1− α)wt − (1− α) ln [exp(wt/(1− α))− 1]
−wt−1 + (1− α) ln [exp(wt−1/(1− α))− 1]

= α(1− α) ln(1− δ)− α(1 + α)γ + α(1− α)vt
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+α ln(1− δ)− αγ + αvt
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Derivation of (93) and (94):
It follows from (87) that
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Dividing (109) by (108) yields
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= −
exp(wt/(1− α))− 1− exp(wt)
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and dividing (110) by (108) yields
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Finally, substituting (92) in (111) and (113) yield
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Derivation of (96):
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It follows from (85) that

wt = ln(Qt/Qt−1)− (1− α) ln(1− δ)− αγ + αvt

Substituting this in (95) yields:
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=

µ
1− 1− δ

α exp(γ) + (1− δ) (1− α)

¶
(1− α) (γ − ln(1− δ))

+
1− δ

α exp γ + (1− δ) (1− α)
(ln(Qt−1/Qt−2)− (1− α) ln(1− δ)− αγ + αvt−1)

−α(1− α) (exp(γ)− (1− δ))

α exp(γ) + (1− α) (1− δ)
vt

hence

ln(Qt/Qt−1)

=

µ
1− 1− δ

α exp(γ) + (1− δ) (1− α)

¶
((1− α)γ − (1− α) ln(1− δ)) + (1− α) ln(1− δ) + αγ

−
µ

1− δ

α exp γ + (1− δ) (1− α)

¶
((1− α) ln(1− δ) + αγ)

+
1− δ

α exp γ + (1− δ) (1− α)
ln(Qt−1/Qt−2)

−α
µ

exp(γ)

α exp(γ) + (1− α) (1− δ)

¶
vt + α

µ
1− δ

α exp γ + (1− δ) (1− α)

¶
vt−1

= (1− α)γ − (1− α) ln(1− δ) + (1− α) ln(1− δ) + αγ

−
µ

1− δ

α exp γ + (1− δ) (1− α)

¶
((1− α) ln(1− δ) + αγ + (1− α)γ − (1− α) ln(1− δ))

+
1− δ

α exp γ + (1− δ) (1− α)
ln(Qt−1/Qt−2)

−α
µ

exp(γ)

α exp(γ) + (1− α) (1− δ)

¶
vt + α

µ
1− δ

α exp γ + (1− δ) (1− α)

¶
vt−1

= αγ

·
exp γ − (1− δ)

α exp γ + (1− δ) (1− α)

¸
+

1− δ

α exp γ + (1− δ) (1− α)
ln(Qt−1/Qt−2)

−α
µ

exp(γ)

α exp(γ) + (1− α) (1− δ)

¶
vt + α

µ
exp(γ)

α exp(γ) + (1− α) (1− δ)

¶µ
1− δ

exp(γ)

¶
vt−1

50


