Use of Point-Based Stock
Data for Growth Projection



In Reality: Available Data or Information
for Harvest Scheduling
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Can we estimate parameter if there are less data?
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Bayesean method

® Bayes theorem:

fx1z(x|z)fz (=)
| fx1z(x|2) fz(2)d=z

fz1x(z|z) =

» fzx and fx,z: conditional probability (density)
» fz: marginal probability (density)

® By regarding fz(z) as prior distribution for Z = (a, b, ¢)’,
we get posterior distribution fz x (z|x) by Bayes theorem

» The mode or the mean of fz x (z|x) is usually used as
a Bayes estimator of Z

Bayesean Method for Predicting Forest Tree Growth Curve — p.9/2



Prior distribution for Z = (a, b, ¢)’

® We need to construct a prior distribution fz(z)

» Method 1: All parameters in fz(z) are estimated by
data from other trees

» Method 2: Values from a density management diagram
are used as the mean parameter in fz(z), and the other
parameters in fz(z) are estimated from other trees

® Here we use Method 1 and assume a Gaussian distribution
for fz(z)

® Thatis, we use N(zg,Xz%) as fz(z)
o We estimate zg and Xz from other trees
» Note that we also estimate o2 from other trees

Bayesean Method for Predicting Forest Tree Growth Curve — p.10/2/



Since X|Z ~ N(g(z0) — A(20)(Z — z0), X x|z) and Z ~ N(zo, X z), we have

X o~ N g(zo) Yx|z + A(20)XzA(20) A(20)Xz
A Z0 , ZzA(Zo)’ 23Z ,

where A(zo) = 89g(z)/02’|2=z,, Which leads to

Z|X ~ N(NZ|X72Z|X)a

where

2Z|X = Xz — ZZA(zO),(2X|Z + A(zo)ZZA(zo)')_lA(zo)Ez
= (27" + A(20)'=% | ;A(20)) 7"

pzix = 20+ XzA(20) (Zx|z + A(20)XzA(20)") " (X — g(20))

= 20+ zZA(zO)'(z;llz — 2)_(|1ZA(z0)22|XA(z0)'2)_(|1Z)(X — g(20))

20+ Xz xA(20)' 221, (X — g(zo
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How about with only one data?

Good OK?!

Recursive Approach to Update Prior Information
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Classify Data by Species with Bayesean Method
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Estimating Growth Curve as Prior Information
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Growth Projection + Scheduling

-

Prior Information + Some Data

Acceptable Solutions






