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“An optimal policy has the property that whatever the initial state and initial decision are,
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z(t1) = m¢

000000000000000000000000000000000000000000
00000000000000000000000000000000000000+¢000
00000000000000 T() 000000 V(T(),t) 0000000 ¢t,0000 ¢,0
00000000 V) O0O00000000000000000000000000000
000000000000000000000000000000000000000000
000000000000000000000000000000000000000000
ooooooo

tn

B, Voo
(3.2) V(to) = Vi
V(tn) =Va

gooboobobobobobobooobobobooobo nwoboboboboobob o
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(3.13)



MSPATHOOOOOOOOOUOOOOOOOOOOOOOOODOOOO 83

Oooooooooooooooooooooboooooon
300000000 O Legendre condition
o1
(3.14) @go
0000000000 second order condition[] O [ O
40000000000 O Weierstrass condition O 0 z DO OO0 0O00OO0OOOOOOOO
;000000000000O00O0O0O00O0OOOODOODOOOODOODOODODOO

(3.15) E(z,@,t,2) <0
0ooo
(3.16) E@@Jj%:Kaaﬂ—H@@ﬂ—Qﬂ%?ﬁﬁ—iy

goooooooogzOoOopDOoOoOoOOOOOOOODODOO I)DOOOOOOOOOo
000000000000 ooobOOooooDbOooooooDoooDooOoooooooDooono
[Mresponse surface 1 0 000000 0O0OO0OOOOOPATHOOOOOOOQOoQoQg

oobOOoOoMSPATHOOOOODOOOODO
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(3.21) V(N,H) =v(N,H)-N
00000000000000000000000000
(3.22) HF(N,H) = 0.791213 + 0.244012Hv/N /100 + 0.353895
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(3.23) G(N, H) = %
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(3.24) Dg(N, H) = 200 %

00000000000000000000000000000000000
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(3.28) Ry(N,H) = Vor (T
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(3.31) N = min(N,, Ny)
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A Dynamic Programming Model for Forest Stand Management
Using MSPATH Algorithm

Atsushi Yoshimoto

(The Institute of Statistical Mathematics)

A dynamic programming model is constructed to search for an optimal thinning
regime and rotation age in the Kyushu region. This model incorporates the MSPATH
(Multi-Stage Projection Alternative Technique) algorithm into a growth simulator derived
from a stand density control diagram. The MSPATH algorithm becomes effective where
there is a long-term effect of thinning on the objective function, e.g., where there is a
price premium by DBH (diameter at breast height). The proposed dynamic programming
model with MSPATH is classified as a one-stage and one-state dynamic programming
model, where the forest stand age is regarded as the stage and the thinning intensity
as the state as well as a control variable. We elaborate how the MSPATH algorithm
works and differs from the traditional dynamic programming algorithm, then conduct
an experimental analysis of the proposed dynamic programming model for forest stand
management.

Key words: Forest economics, operations research, dynamic programming, stand density control
diagram.



