On Optimal Labor Allocation Policy
for Technological Followers

Sergey Aseev and Arkady Kryazhimskiy

International Institute for Applied Systems Analysis

Viennese Vintage Workshop , 26-27 November 2007

I7eND “eyepelaw MaIA

pue uo

1e siaded Jejiwis

)N'Je’alod


https://core.ac.uk/display/33899827?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

Knowledge absorption

Optimal labor allocation

Catching up the leader

Overtaking the leader




Leader




| eader Follower




| eader Follower




Leader













Technologies




Technologies




Technologies




Leader

Annual growth In technology ~ -Ifglgﬁ;(l)ﬁlggi ISDtOCk

Tu—Ti= I-iR&DTi la




Leader

Annual growth In technology ~ -Ifglgﬁ;(l)ﬁlggi ISDtOCk

Labor In production

Annual consumption ~
P Technology stock




Leader

Annual growth In technology ~ -Ifglgﬁ;(l)ﬁlggi ISDtOCk

T..-T, =L /a
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Utility
U = Z(l—p)‘[(l/a ~DlogT +log(L — L*°)]
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maximize

J = ]Oe“’t [xlog y(t) + log(L —v(t))]dt

y(t) =v(t)y(t)/a
y(0) =y’

v(t) [0, L]




v(t) =V =max[0,L —aap/(1-a)]
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p(t) =—{u(t) —v—plp(t) —x/z(t)
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u(t) =arg max{M (z(t), p(t),u):u €[0,b)}
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Hamiltonian system
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Pontryagin maximum principle

Hamiltonian system

If z(t) is optimal, then there is a positive p(t)
such that (z(t), p(t)) solves the Hamiltonian
system and

2(t) p(t) <=
Jo,
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Vector field of the Hamiltonian system

A = 12 = e
A2B2C5 and ATB2CH A2B2C6. A3B2C6, and ATB2C6 A2B2(C8 and A8B2C9

Degenerate cases
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Solutions in regular non-degenerate cases

optimal

left equilibrium solution
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Solutions in degenerate cases
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Solutions in singular non-degenerate cases
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Solutions in singular non-degenerate cases
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Solutions in singular non-degenerate cases
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Equilibrium solution: catching up
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