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Introduction

Forecasting accuracy, different from model fitting accuracy, is crucial in forecast practices. The objectives
of our research are 1) to measure the accuracies of forecasting monthly prices of Japanese sugi and hinoki
sawlogs by using exponential smoothing (ETS) method and autoregressive integrated moving average
(ARIMA) models and compare the magnitudes of errors by two approaches, and 2) to clarify the

relationships between forecast errors and forecast lengths for understanding the limitations of forecast.

Data and Methods

Monthly prices of current value from January 2002 to May 2016 for sugi and hinoki sawlogs, medium-size
in diameter (14-22 cm) and length (3.6-4.0 m), sourced from Ministry of Agriculture, Forestry and Fisheries,
Japan, were used. We set the target month of forecast as from June 2010 to May 2016 and the forecast
lengths from one to 12 months. The first sample data were those from January 2002 to June 2009. Then,
we extended one month to renew the sample data. We did this repeatedly and ended the extension at April
2016. By applying ETS and ARIMA to these sample data and comparing forecasts with actual prices for 72

target months, we obtained 864 errors for each species under each forecast approach.

Results and Discussion [ Forecast_length }

A small amount of autocorrelations for one- A I~ : : : ‘ :” B i ) -

month-ahead forecasts and higher amount o it |2‘[ . ‘o

of autocorrelations for forecast of longer g é | ’%ia

length were found in errors for both species Z ;

and both forecast approaches (Fig. 1); this § _3 1

may be due to the characteristics of time g £

series data. By analyzing the average levels 5 2 ]

of absolute errors over varying forecast g 1 1 T T T T
2011Jan 2012Jan 2013Jan 2014Jan 2015Jan 2016Jan

lengths ( Uimonth » Mamonths » ---» and ) )

Waamonths ) = % 217=21 ey) an d those over Fig. 1 Forecast errors by ETS for sugi sawlogs

varying months in 6 years (Lz010junes H2010july> ---» a0d Hao16may> Hi = ézjlil e;;) separately, it was

found that in both the above cases the means of errors by ETS and ARIMA were close, even though ETS
and ARIMA provide different forecasts and the errors by ARIMA were found slightly lower than those by
ETS. Finally, the increasing errors were confirmed with the extending forecast lengths; when implementing
forecasting, forecast lengths need to be chosen properly according to the error requirements.
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BHEITAEEDITIITET AL LTI 7 7 VA M~ RRNEL TH D, TOM, FEHEEET L%
RWZER (2001) 728, WS ODDOMEITEIET AR RSN TN D, LML, REOFTHEE
I LTS, HREZRTHRE LBRWKHAEET VEER D L FFK OB
U = U (Y (t), Xy £, 1), B(6,) )« RIRIFITE = 6+, + £y & 725, 7272 L, VIFAHAER
X FRROAREE, X_ T OHIROAREE, FEES TN BARETEENIN S, ¢FIH ATRE 72 IRgfH]
ty Fat TOWER], ¢, fiETFERANH D DIFM], KA TR ¢, 2 G H F7 BFH],

FTARRMKIT 1 DT, BMITAE THEZZEBURHERF O W T OITEN 2B IRT 5 S RET
L& BERORIRET V720 | BARITAE T IXETEIOHZ R L, ZI AR E W O 2HLd
TUHXLIHET N EEMATHZENTE D, BRI AEENEL LT D FM41X
U (Y(tn),X(X_l, to), I(tm), B(tp)) >U (Y(tn + tp),X(X_l),I(tm)) EERIND, TNODHIEREG L
T2 L. aV(ty) + BX(X_q,t,) +6B(t,) > aV(t,+t,) +BX(X_) & FKT 2 &nTE, B(t,) >
{a(Y(tn+ 1) = Y(6)) + BXX_y) = XKy, t))} /6 L e 2 EMTE B, 72 La, B SIHEE
DR TH 5,

PES ME&TE

A L T BRAAICERED PES 2% €35 &, U=UY (t,), X(X_1), I(ty), PES) L K3 Z LN TE
Do BEALTZBMIL 1 SIZTFTA L. BRIETAH B RO RMROHERF O &5 b O T8 2 IR
T5LET D, B AZj, PES OSHMAMZT, rafl1R, (2EEOMREEE & Kk
M R T 5 &t ix T (av(e, +t,) + BX(X_y) + IPES) e > aY (t,) + 6B(t,) +
Yl aY (tytt,)e ML R0 | ZORMEETZTPESHRLEL 12D,

51 R
REBN—ER(2001) [HEEMFIZHT 2 AR @ TROWE & ARy [TAAKEEEE] 83(2),
107-115.

GEAEAE - BB EH  fujino@kais.kyoto-u.ac.jp)
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BIMD S DR HIHIE A D =X LOEFFFES T
—HMIRER . FH - UM SEIEERESRRME.
ROFEERMRELT—

OmfEeth (BERIKE) - Bt (ZEXF)

[ZLC&HIC

BT RO BRREREERL, Ak - LA Z OB RERS X SRR 4 ([ mIBERERR fF42)) . FkD
e, MR, TNENOFEEIL, FMHEE#E L VO AMOHEEZH > T D, T b FE
WZOWT, ZOMRBEIZEDLIITREZINDEDTH A I My T FEEDOAILM UG L2 RE
TLHLLLBEWOLNIT D EICL - T, BIfE, HAMITIER SN TV HERE Y — B 230

(Payment for Environmental Services; PES) DIEFAIZOWTHEMEEZIEDDH I LB TEDH T
ENRHIFECE D, HRABREEBUL, 2003 FICEAR THIO THA I TLIK, 2016 4F 4 ARFAT
BANFRIL 3T ICDIE D, HRABREERUCHOWTIX, ZOEAEFE, Fle L TOMKITONTONRE
ITRFIEITAEAET 203, BT - FEEHADIC AL HHGHERE & L Tt L72BlE R Y72 B 720,

%i.l'l‘ll

E'AHE
NHBERO G E TR A STV D PALEZEEET /L (median voter model) (255D Z 434

2170, £ MEXREMHO G & TIE i ROPNAEDOFTGZ AT 5% EE O Uk S
o ERET D,

Ui=U(x;z, vi)
ZIT I ROWBEMOWE &R, 2 TAMOHEEE, vIiT i ROFBEETT, UL, Tid
DTRHKIOFITD D,

M;=x;+ tz
T M OFNAEZ . 3B Mtk (BARRIZIE, SREEERM RO NAOMi#) %
Y, PR ZEE O AN FRBIKO T TR LSRR, LT ORI O TR
oD,

z =z(t, My v;)

ZOTFEBBAHEE Lz, HUERR S L OBRAMIha 2720 OFRMEREBUINA, ZAIHERES
4, Tk DB MREE I (R L L) a8 &z, & g Lo, FFEE 2,5 ORI,
HHEERFEEICL > TSN TV D EET 2, AL H v, & LTI, FHREEOAR
Gl RN O IR BB IREEE OSSR BE DB E 2 IR L7z,

RBREER

HEEDRER, K ROBMEEHFEIL, —ERE, /MG L L TR TE 2 228 bho
Too MR BB F R IIMER FHE L AT B RORB A L0 S LT 5 ATREMEAV RIR S 472,
Z IR AIBSRE RS &, FROFRITABEREBNE L A ERS 6 AJEMHGE 7 I L 2R
FEELWE S TH D,

GE#&% - B2t tak@ses. usp. ac. jp)
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A2]

I RICE T B IFREDTEHRRA
—iF KRR IBREFATHE - O hHbigZEH & L T—

Otz f(FMERFZXRFR) - WA XFEEFHEX - K7 — (FHEX)

oI

ENOEMKEZIZBNT, VIR A 27 EOBA BB X 2 EN R R & 72 -
TALY, BEITEZ TET2]REA L. B 26 F 12 A=k YV A ) vy okl
Rk 35 AEEETICERHT D2 LA AL Lis THORMZ BERIE RIS R 2. BAMOKES
LILETID £ LT, ETREDONBRIRMELHEET H72D . ek 27 FITHfT 7
(RS ER R K OVIE B QN AP O (EAICBE 9~ 2 ik CIE, BEF9AER - Bomend — e AL e
BT D 2L HHEFRINEDTIE T D RSB S AT SRR S s,

BRI Lo BT E 2/ G & UT-dias s dite— 07, HUISORF R oS Ic R 22 L 7255
FHOTERESCERAEIZ oI R SN TV Lidn iy, Bk, RIbc/GE LR A
J bl REICAYE - REOVASFH UL Z D, REFEHERFOHEMEICLD S
BV PR LR AGEIE BT 27 8 RIBICEATE Y 4 —L R x
ThbH, RFETIE, B - BRI HEET 2 AT IH SRR
ZURAVHSEER) - I - KB 3 Wil A xtg, 3 ki
TEEL, 222MBE & T 5 2R & L TR L% 50 4ED
FER L 2T 5,

HEFE

[FSEEPIT 2 i 5 & 9% 2P A IS, 388, FR, KBFoD 3
AR, BER KO RO, FEA AR UEE, JHIE,
TN—TEEOAEE, MEOFFHAE DAL, HBE) . BEER - i
FEA~ORBL L EMRE, ([COoWTHENEL ET D, =

EEES B 1ARA B[
RPNk B2 B PR E TERMBBTEESHE WG & L, RERICEAS T T D, L
D3 Uy KB RIS T - AE (P 12 L AP 7 v — T I3 L BT OFF I 7 v — 7
MBALTWD, FRBIFEIEZE OFM O XL 52 BRSO 72 SN FFM T V—T 7
TFAE L, PFRLL T I3 27— 7 & Bk U 72 MU E AP S =S B 21T > T 5,

Y I T ORI =78 o 2 0 A PRGN & 2 (EAEERE L, YT HAR 2B TIT- T
X728, BUEIAERS. MR, KB, EHO 4 SOMIKICS . FREIUCIEET B RE TO
TEENCRAT LT,

GHASSE - /M2 i mal58502@utsunomiya-u.ac.jp)


ffpri
タイプライターテキスト
A21


MENARRERENA AT AFRAOEEHNR LRE
—BH - HE - HEORAMBEHEESRRETFLEELTOC Y bH S~

OXZFAER (HFMMEHIERIL)

MEEMEAE

AW ETL R ZFIET 5 121%, HERITRMICESICERINALERNH L0, TEROH
HORENORUBTHEIND Z & BRI, 2O DHEERIT, A A~ AFHOBLR
DHTHIUIRFAOERTH Y\ F v 7 L TRELE L CRIATHUIZEIRZ B2 H L ook <
WHBSERO 2D OBRER G EBLS 2 Z L1278 5, /A A~ AR A ORI T 2 H AL #7121,
A WHBREM & S A A~ ZRELE U CIERT 2RI fHAEFIR RO D08 FELE L
THENLT DI ERL 7 VT T REFENL N, £ 2T, KFRETIE, ARREZEFIH & LTl
WHBEEM OF v b, REHEE OFEHICHOW T, ERE - FURORhRb, FEcm T 7-REA
ZHIH L, FRATRE R EMAIAET NV ERBET LI L EENE LTS,

MEER

BT v 7 OB I, K&E< a2 Voprb—ra VB (MR, kg AR . oK
ML ITHSEFMEER, 3E - BIERO 3 SICXS TE 72, ThEhORB#IE, £, = -
VxR b—a VRNE TR REEM ORBICEE L TWAZ ERBIT oS, &b, #
LR OAFE - FLRIBRE T, BMMKICEEL 52 TWAZENERSND, AT ITHEHR
HEETIX, TR v 7S O BFZREFANZ V-0, Tk 27T EEOREERE CIX, HE
M ORBEFIFILE, FE - BIRFEAL, SEMFAICELAE N OO, EERYE CIIkE
MaxtgRE LICAEIRIZE A EITOI TV RN FEMFIRICET 5 EEEFCEF RN T
DRENAA F~ ZAFEITNCB T DWEMFIH~OBELORE SN FEIZNARVICHD LV X
Do —H T, WEMFIRIERICIE, ROBENZZRL IR D2H 5,

QARSI 27BN S | EEME BB E 25 R B AEM B ARE A 4~ X
FEEATICHANT HNAITE EFE D 2 L PEE I BEEM ORI H B /12501 B AV W RTREMEAS
TR INTEZ L OQWERDIER, BEMROBABFEENSBIEL TWD Z L DEBORRLE LT, #%
FERMERILBABR, BEERABN & OFFA L, MBI &R FE M TV T WEEROAFIHEA LTV
& OBEEMOSEREIRET HI121X, FEENOHIUE, DRWHE S CEENEZ H I DI,
fEEARLENRD OFIE TERA L, BN ERTE, S OICEMOFREFEIEAA LT
W AR ENEEITR DN, FIEL 29 L2 ERRDICKWVWERECHDZ L, LI, HIE
FOBRROFEE L TEFRTIIEEM OBFEEBEPFEO LN TV RN EREHTE 5. E
DD, WEMOBEIRIRIER L 20T A EEICIT, BICEEAWMET 20 Tl L VL &
Thebb, WEMKERZRET AL LR T 2MERH D Z L BHL IR T2,

AR, TEMOKEZE - B EER LRI HEEEE EREREBAT—Y Bi5=—
RXIGHL) - A F OFIFI RS A8 W HRIREMTORIET ] (BFFEiEE : i) OBk
2D TY,

GERELE « KIEAZE iotsuka@ffpri. affre. go. jp, raiha@theia. ocn. ne. jp)
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AZ3
FRILALEICE [T 2 MENHEEMROTR & (ERFEBH - s DiEE
OFBRRT (FURKBR). SITEH - LIEEE FURAE)

AR B

BN EENE BT 27201203, RRORIEL & b2, HMETAH O EHCHRME BLO E iR
DIEREPMLERA R Th D, KFFRIE. vV /A FaviZ LR oEN LoD
FURIAEFBIZ BN T, BEROIIDL, (ER ORIV R 2 3805 & EBLRDL, 1TBUZ X 255K
DO L EHFTH AR L, EOX SRV MANLENEZERZT LI EaANE L,

FEXNZEAEAE

ARG L, BT ERERT P SHIK O RARTH Y , 7O~ Y BIRZ LTV, Itkhitg o
FMAEE 2T 272012 3 SOFEM (A F 0.14ha) 2581, EARHE & Y OBSLRILD
FEEIT-72(20154E 9 H~2016 4 1 A), =512, PEHXIZEIT DB EOFHECH R, A4,
NOBURGEFR, 414 OE BT #H5E 2 R T 5 720, R ELRE T S AR I 3 2 B X B Y
FAAE(2015 4 8 H)B L OSPSHIX(ER (HHE) ([oxtd 27 v 47— Mifld 2 £ L72(2015 4
12 H), 7> — M IE A 148 AT ICEBEAG L, EEREIC L - T 71 OFEE %157,

RERREER

BEARFHEOMER, & 3 HAICHI LT H~ VI3 THIE L TV, itk e 72 0 #525 IR5E
BRI N2, IREMAR~ER T D ARE O H 5 Z LR TE -, R L - Tk
P RARARMEF AR DBEEN R S AT, 20 K5 72 Y P RARARNME A D BT BT AR AR
FIHEER E SNT0D V72D SEREARICHFET DL TEAMD 2 EOFANDINLE LB X
bD, 77— FHEOR R, BIEHO 43, IR SHEORFICKH LT [ THEEL T
W5 L& T, PBHEOBKIRD D82 EERIE Cannlz &L 2 A, DKIREZST HHHE)
ERAUFIEEEN R DS, BIED 78. 9% LT-, —J5 T, 85. 3hDHRMATAH IXHAET AN
ZLTELT, (SBOEKNLRTFANOTEIZR] EEXTZD, BEROFANREI R
ETREND, ATEA~OB E I FHAE DR SR, PUSHIK T & LT 2009 4225 2013 42
FCEE 4 BIOIRAZE U & a3 [ORBIBRERA T S ey, SHOMKIIRETHDHZ L
MDD Te, BHORHRITONTIE, £ < WV HgRE o R E & 5% O RO AR FIHERE D JE
HIZOWTER LTS RYIHARAERRE ] @ SR& BBz R-TeEZLND, Lo
T, ZOFE O T TITED IR ER OB OIRIELEREMRZ TR L, BHAAESRT v
T4 THEEE BB L T, MEEADRESLZEZDHEDOFANUCEVMHLZ ERLELEEZ D,

5| B 3T#Ek

(D) A0S « AER « HINE - TEEG S [~V EEKRICRB T D7 0~ P15 EFhE I &
ETHCERREE & B LEEOREE | [HARABMFEEEE] vol. 79(1), 1997 4F, 29~36 H

(2) PRI IRANN T TR TH ARG 718 G #AR Fak 24 424 A 1 H~FRk 34 4E 3 4 31 H) J

(GEHRE - FHEERF 51621076 [at]u. tsukuba. ac. jp)
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