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In this paper, we presented a statistical procedure of estimating the clustered
multivariate linear regression model for predicting the amount of carbon
sequestered in a forest stand where there exist several growth patterns. The
procedure is as follows: 1) By fitting a volume growth curve to the data of
each sampled tree, parameters of the applied growth curve model are
estimated. 2) By setting the estimated parameters as new observations, we
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classify growth patterns of sampled trees by & -means method based on the
new observations. 3) We construct a multivariate normal linear regression
model with dummy variables for & -clusters. 4) Among a set of the estimated
regression models with the different number of clusters, the best model is
selected by minimizing the resultant predictive Akaike’s information criterion
(PAIC) for the remaining trees. 5) Finally, by using the best set of parameters
of growth curves for the remaining trees, we predict the amount of carbon
sequestered by remaining trees with its asymptotically 1 —« confidence
interval.

Keywords: evaluation of prediction in interpolation, growth analysis, information
criterion, & -means clustering, model selection, multivariate normal linear
regression model
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LOGBEIN. RENCRDE, BRBEY 07722 —3 2 0L 5@
BINDD, y -y, Ny —y COBMARTRAATHILOO, y,—y, T
DEARERZ L, 3ERAOZZAZ—2HHLHICHETES. PAICD
Ehs, ZO3EBDZFAZ—bETMELIZAFBRBEWEHBT L2 &1
2%,

BOE7RET N6 OBERTFARAOHBRE MR D /ST A — & OFHlfER % K4
AT, ’ROm, (9=1,...k)X2 FAFZ—C, KR LTS LTS hiz
BEROEFHEZRLTHD. Bm+-4+m=mTH5D. +r7LERD
Balt3L, 3FZEAOITAZ—IIBTET—#BREIHUTTHS. =
i, T AARTIRBR SN2 52 IEFE I/ E W DBHABEARIZH D
METHE. FALERTIEV L TNLRTOY S AL —LIZIFERED Y 5 =
F—ERELND.

BERDY 7 A4 —5EEDBHOKRE SOBFEERSICRYT. ZOM»
5, REMNICDBHABLLLEBRE WHAIT | FED Y T A F—I2, FHR
HARIFZ2EFBBEOZ Z A -, TLTHERA/NSVWHKKITIIEZEBDY 7AH
—IZHEENTVS Z EMbh5s.

R#IZ, ZZTRLAETRIEFAZ AV THE SN RERERO TR
HREFE6IRT. 6T 16 5BOS 7 AZ—2FFOEFICBVTEHE
ENEG () ICHL 5 EBXITRDESF7THS. - NTEEERET
N =3 TOBRGFAROREFTEROWITISEEREMERL TS, M6
b, 77 AZ—OEBENTHCE:, REBEEO FRENELZTHED
Bhhd. TORER, bLbElESY—VRRRIMACKHLT, F—
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T AR H B L FHRTES, #HCs 7T A —OEBEEDITRETH
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WA, — AL IER TR & 2 B 7 /1 (Generalized Non-linear Mixed-effects
Model; Vonesh and Carter 1992)% D& EREF V&2 H W ZRET —% OE%
BT TS, £, TOMOEERETNVZAVCRFEEERO TG
1T Ty B (Yanagihara and Yoshimoto 2005). LiL7edi s, T 6DET
NTBRIEFAROHE NS — OGEEITA DA FETRIE Sh ThiRu.
EFEREDRETNVEETNOBREDT-DICERRFHAELLELT 57
O, BEHOETABREZNES, HRENICLZOERAIRETHS. 20X
O ARFRERICHR L, SEHET LAFBEREECHOFDIRFETHDILER
B

ETF—FZRWIZaH TIE, SAEKRE L TDBHOZREZ AWz, E
WCHEBEZEX AETIEMICHEZ AN S, HAL2005KE, BRERFET L
IZBWT, FEZODBHOFEY), $5I2, H4E 5 mENOE Y OFADODBHOE
it & FH)HDBH & RIRICR@E e L L TERL TV D, Ricth
HOEHERAVTAMTOFIRKER ERANZ, METOTREREL SN
5. O, LORBEORWTFHNTE S X ) 2BAEKOMEAEEE
kL, REBEROTFREZTI ZLL5HROMETHD.

A
ARFFEIE, SCHESER IR (BT (B)(2):No.15330048) UM
R S HaERS452 % 1T TIThbhiz b O ThH 5.
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Appendix
YooY & iy G IS HEEREBRNFICHIUTOL ) RRDET

NInBAERINOMEERETS.

M, :y, ~id. Nq(E,’mdr,,Ex) (i=1,...,n)
[Al]

M.:¢; ~id N,[(E,’wS_J,E,) (1=1....,m)
oo B :C‘,—E,'wé_“ LBL &, B,..8, ~iid N(0,%,) THd. Z
DL E, FHREME(IC) %, T—F—RBRAZ AW —RIEL(ZM Seber
and Wild 1989, p.23-25)Z X VRl 35 &,

[A2] f@E1¢) = f(t| B w; ) +h,(t|E,)B

LA, F, krgxl XY BFu

[A3] u = v {vec(Sy) - vee(E,)}

L5, YOERMEORELY, wilBlFOX D RIESRSHICHED.
[A4] u~N,(0,,% ®n(X,/X,)")

IOEHFEAVDE, T—F—EBRICLY,

(AS] fEE )= S S, ) + =gt S)ut 0,07

bk, TR, Jnfm= 0(1 Thiug,

e OGO S aei=ye, - [tz ur0,0n)

LEBTED. KL o, =1672/618 THH. ZZTH,....B, L viTAEN
WS EERAS AR IS 5 FERE A O T, [A6] ROFIITIER S ICILE
T5,. £2T,

G.)-G.(t) »
ag~Sm

FEET. cokE, B, 58, 3,93 h—o) THHED,
P By, By) = (| ELE,) (n—o00) EARBZENRDNE. XoT, UTF
DA D L.

9.0~ 6.(0) = — 00, /n/m =
[A8] it | éy,ﬁ)y Vo N(0,1) (n jnfm = O(l))

rREOXEAVWD &,

(A7]

N (] B, E.)) (n — 00, n/m = 0(1))
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5. (1) = G.(¢) o _
P BB v < 2| = 1@ {n = oo, fnfm = O)

L. [AREEWTHILICEY B REBEIENTE, EEEI
HT5ZLBTED.

[A9]







