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Table 5. Derived from the equation log @=a+b log Y

T g w7 b X
- M o~
’ o A o —0.89131
LS n Domestic timbers 8. 41005 (0. 17985) 0. 89647
] = 0. 43954
Tokyo Foreign timbers 0. 47385 (0.03291) 0. 98359
. 23] BE # 0.03188
T E ]iomestic timbers 2.72644 (0. 04047) 0. 35691
. Y _ 2.24624
Chiba Foreign timbers 11.04079 (0. 18730) 0.97977
[ 7] 0. 03882
¥ ES Domestic timbers 2.32510 (0.03216) 0. 44198
. 1. 32940 =
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7] i F71 —0.34708
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# 7] _ 0. 41447 .
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Real incomes of the whole country and regions. a«: E¥{H Constant.
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Table 10. The import of foreign ordinaly plywoods and veneer sheets (unit 1000m?2)
il R B [H 43 1R 44 4F 45 &
Goods . _Foreign country 1968 1969 1970

i Korea & 553 (29.7) 3,315 (49.8) | 23,714 (37.2)

T 2 s 2 £
Ordinary plywoods = Formosa = 653 (35.1) 2,623 (39.4) | 33,934 (33.2)
:ial 1,863 ( 100) | 6,659 ( 100) | 63,836 ( 100)

Y UHR—

282 { 4.0}

860 (12,6)

2,190 (:4.2)

3,295 (46.9)

2,805 (41.2)

5,630 (36.4)

3,013 (42.9)

1,827 (26.8)

6,748 (43.6)

7,024 (100)

6,814 ( 10D)

15,473 { 100)

Singapore
v v— T
B 5 Malaysia
“Veneer sheets -
VR E=04
Philippine
g
Total
3 BARGHLIFEAAEAS D& KD 1, (

(Notes)

) %
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Th AT, TRIZELCHE > TABRDAEES—FITRLEE T D

LicaTaixdiz, B GERAEOT Y ANGELICKID, DYEOGBREHIZ LIIWICHITS
LB STETWBRTHBA, hoRBREHEDM N, 72 ) 2T L0267, LEIZbA
MUCHER LI UH TV A, BIE, ARIZ0ZOMBHC & DRAKHRAMA o T 54, HFEEERE
WeEAshhE, Bl0EHThbhERIE, f BROKERAESLTES D,

TR EDE, ARTELDHEICH L ZTE->TVIDREELABTSH 5. WAMED BHIRHA
§6.383Am? b, 90.4% %, ZDIELALECORETLHD TN, BTIE7 )Y, 2L—v7
T, EENEEHARTDOIRIZT0~80%B L EH TS, ARICH - TIEZOMTSE L L, R4 ]
0 3.6 5, HFERTIED 9.6 (FHHAL T 5.

Rz, LRAHE, 2HRMIAEICH > T, WALBMBEAO ARSI L TO S5, WIRNCHINFT LT
BEFTH B, AL ULEMTL-TA LD,

FICBNT, EEEAED S B MAMERRICDNT, X=ra 7 —AROEESIZEALY, BKaT
— AR 1B it =¥ a7 2D 5, FHLEEEINTVEDE, 2HTHRMITL
Q{5,627 Jim? EAKDIBELWTH S, 1HI, AMEROLEPUEMRDE T & 28 5
WO E e Ty, MEMAFIZIT 282,780 Fm? EAKDI8%E LY, MTOTOH4 HLDMTF
ETLTOA, —H, SHZ1HE LT, MH0ECEAKRD34. 08 L5 » 125D A% BRMAIEIZIZD
FTHIZ6HEEDDICED, LB 7,774 hm? LIHA40ED 353D LIZHP LTS

FLx B ie B OMIRR &2, EMAAEILE7, 16607 m2th D42, 49558 3 mmUfili, 37.5% 283 ~6 mm,
20.1%286 mmEL &7 - THD, SmmARNOHEDMELL . L L, fifFE oA, 3mm
Fi%106.7, 3~6mml08.8, 6~12mm123.3, 12mmplF174.6 &£ 6 mm Pl AES K&ESMUERLT
NG Bpic1zmmpl Fid 1746 EF Lo,

2RIMLARIZH->TREITHAID. EL2RENE, MAMAELZH-TE7 Y ¥ FOHBLKD
35.3% % 4, 2XMLAROPLERELTVS, $f, RIBAFEY KIHTEHEETH- BRAE K
#, KEAXOFERAFEORBEELS - T, LEWCRDLTYV S, BROEOLEES, TR 4L

-0 S U I o [~ (| I - T (Fm?)
S - , 4 pyey
23 e P zp ~o= 1 a7 - ﬁ i ‘Bkj T—! 4 mm
- "' " 2 i % & 1 =R 1s
| i 1 i 2 #H 3

. 40 716,865 710,548, 56,686 408,386 245, 476 6,317 656,859
41 830,385 824,316 74,425 540,966 208,925 6,269 /75,360
x /e 42 976,082 969,552  119,246] 692,708, 157,598 6,530 944,459
43 11,122,950/ 1,115,244 164,530 829,542 121,172 7,706| 1, 185, 640
44 | 1,271,666 1,261,798 227,797 956, 265 77,735 9,838| 1,473, 226
l . 40 100.0 99, 1T 7.9 57.0 34.2 0.9 —
41 100. 0 99,3 2.0 65. 1 25,2 2.7, —
ke s ‘ 42 100, 0, 99, 3 12,2 71.0 16. 1 0.7 —
43 100, Q) 99.3 14,7 73.8 10. g 0.7 —
44 100.0 99, 2) 17.9 75. 2 6.1 0.8 —
T OH. 40 ‘ 100.0‘ 100. 0 100. 0 100. 0, 100. 0 1C0. 0 100.C
£1 115.9 116.0 131.3 132.3 85. 1 99. 2 1158.0
40 iF 3 Ho 42 136. 2 136.5 210, ¢ 169.6 64,2 103. 4 143.8
43 156.6 156.0 290. 2| 203. | 49. 4 122.0 180.5
44 | 177. 4 177.6 401. 9 234, 2| 31.7 156. 1 224.3

) 13 GoeEk¥ai), 28 WA A, 38 CLliftAk 445
AHB [RESEGEEE] BMME, 29p. X 0.
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£12. 2 R M IT AKRHHER (Fm?)
@ a: B (3 & 4% (70 ¥ b % o i [PEIHED) g x4

, 186, 626 35,775 72, 964 23,725 12, 846 32,969
A o40 £ (100) (19.2) (39.0) (12.7) ( 6.9) (17.7)

) 42 282, 087 65, 860 112,822 26, 865 23,977 36, 837
(100) (20.2) (40.0) (9.5) ( 8.5) (13.0)

) oa 386, 102 70, 809 136, 023 26, 886 43,835 32,523
" (100) (18.3) (35.3) ( 6.9) (11.4) (8.4)

B) {LEARRA7 1y, BEAF 1y, RYx2Fu, Hr=—1{tEAREDAE ( ) ARFTH3.

BB TRMBAHAN] WMRM4E L D fEK,
3,96370 m? EHIELD b L2 BOBUZRLE DDA — 7 1D ER, BROMEOHIKESRSVIZ
10BEAEYD, 8.49% ARTICE T,

ZDEDT, 2RMLAROEERRNTITHE 6D, BETETHMNOBBELLOILL TV,
7of2U, BURMEHEED GRS, SRR E L - MIARTH 2. AROSRLOEEERILLT, WA
444713 4,384 7 m? TEOMRB AR, 114 % H), BER0EDLwE 1,285 m2 D 3.445&, 20
HOREFLL, RREOBOBDENM L INEHTH S,

KIT, WEMNCEREECYELLTEHES (RIBBFD., CORPSETRAIC LR, HE, #iH,
ZH, RROTELENOLEI ST 2HEO Y LA PR L, ZoMk (TieEdk, i M) ©

ALTETHWARZETHS. WRMOEIIT ZHIMEOMSE A5 &, £EKEN 1845 FHil 1.1
& B4 BRLE KRL6ELLThLERELD LBECHUERLTHS, cinicHl
T, AR, HARDZOMMITHE, 3.26%, 2.5 LR MUTEFR LTINS,

COESICZORMBBHCLEHE LT, RDLISHIMSMB T o1 5,

OEELHMTH S 4 HIBITH - TIZ, BETZMICRAND 275 & OWEADFFS S, EEls L
TEERFIGEL TV R L.

@z ofbiikicid, TREALNOBEL SBINTS Y, HIMOCH TR SERBRMBE,

BAHL, BEMOT LR, BAKOER, 53, KM, FEORRINWLRBITER, WIndER

13 BB @A KL E R

4 q VN
i wo| & M | % o _ : A
E R F R TR
T
. 716, 865 38, 558 132,592 92,519 75,557 | 302,667
iEF 40 4 (100) ('5.5) (18.8) (12.9) (10.5) (42.2)
1,271, 656 72,625 148, 690 130,404 | 243,470 | 322,624
W 44 AR (100) (5.7) (.7) (10.3) (19.1) (41.1)
fiic} I A
e & : — -
% RS Rz o | it
150,933 | 82, 298 142, 309 375,640
W 40 A s (11.5) (19.9) (52.4)
189, 486 129, 351 357, 570 676, 407
mBR 44 A (14.9) (10.2) (28.1) (53.2)

) A8 [RMFERHGY] A0, 448K D fER,
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THEF DA —A—DMER L SDTH S, 2/, IMCHAHRBCLEEZb2A—H—BE R LTW
5o,

ke, ORORBRLEOMBEATHES, TS TBF LR LICE T, OHEMOBERNES &
DOHFELFHICK - THTH S &, WBRSTECHATIAM4ATE, SN 2.8 65, 2 (RINLAEH
L7ETHB, THIRMUT, S—F 4 7 X—F 2.4, BHR2.56THL. Trvivey vy, AT+
AV MR RO, BEAMREO 1.4 523302 Lo0TED, BENROLENITLITITE
S AER LT NS,

L, BRTELFEROLOROEILCEMHASH o,

OffiEBHIEd» S, G5 ~6FOFEES - T, RROEWmBLELT BT &,
@RMMEDH 2 REWLIE, A1 BETLOATIILD, BT bERD, REChSRREE
EERZ, DHE~OERODEILOHOBHE T L.
ORIMELR, 2 RINTAROELBELNT &,

DEFAFEOP TR 2MMBE IS, T, BlHESICRY 1 HoERSRALTHEZ L,
OLBAROEIRTI, 3mmPTOEYBRELSOY, REFHMBHUALTHOEC &,
®2RMIAETE, 7)Y P AHOX D CEETET, AHELORTLLOM, EfELDPTVET
Lo 72U, NEROVERILL S, BMBEMSRRRIECMETETNS,

@ipgmicd, ERL i, B, KERoEBEENRT, FERMS o, BOL, JbEE, ML, o
iR v 2 EEDWINAE LT &,

c) EFNVOIERKR

LRETELEHIC, ARORRICES~6 FORMRH L. T T, AHECEI2EF LTS

RoTH, BRAELAROESBRINCOY T T [ 1 [ 5 [ 6 |

THEHF— 24—k > CH TS C &
&9 5,

BEEAM T vOBALERE COoYEBE
WEFTVOERICBELT, ThETETEL
EEIEINT, REKRTE, HB,
DO3WAAT L BRI INT VS TOH
RERRLUIDD, R26THB, TTiKBD
Th, BRUEEDEFNVERE 16 > T L
3o LEH-T, MO LHOESIC, o
PRRBRFERMBRESN L X IEE T
%,

ST, ML SERLTNC S, T
EHEAROKETH S 5 7 VAKDIBMAET
WERELE) . —BIEF7 VI RKD B A

(3 &a; ﬂ&%‘% LEL&; 3-8, OMEEn
13 3~ 65 A8 BAA TR ShT < BYEIE AL, K KN T

W5, 20, BEOHREL LT, 3~6 5 26. E@EAHFORAAHEK (No. 1)
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e # B 5] # (2)
=303 | ¢ 3 N o1 ¥
B RN %
o w lg g sgpamaeR) | mm g W o8
Weather conditon CLIMATIC TABLE|
44 FOR WORLD 1
d50,d%p0,] i .
e @ 7022 po, 4 Itz oy 2 -
& dpolspo " Structural dummy %ﬂj@ﬁgﬁﬁgﬁii 2!
z | @ iy | = 75 e s _ BIERLTH S,
" dBy, dy Seasonal dumm\
@ v M O B gEenyE (EE (1o
} National income ARG ATSFR 1 (1970)
® M, 5 7 v ALKk W A B| DREHEMEESE m?
Import of lauan log ¥
. -~ ~ ) Ko P LR 1ED
® m {4 3 e W BRER R AR | R (D ERRETATLN
Machine equipment TR Fesnsh &3] HERIC K DN —
Z?:ﬁ%;a{o
o £ | x B s |mmamrmas| A || She e iR
Emnloy t ’ S R S -TH
’ ploymen kil D, PEEF— 4 1%
®| By A i E R ¥ T oW OB BREImE | Tm? | -EoSinlEy
‘ Wooden building area HEEF T EBBINTVEG,
®| B ECRV B - ORI ] I Fm?
Uuwooden bu1khng area
@ 0,2 | W A& W A E R F-m3
4 Qutput of ordinary ply-
wood
® | SS R RS L}uuﬁwﬁ'ﬁﬁﬁrlﬁﬁﬁj R ATmEmE S Y
Shipping of household and ' ﬂf'\ AT — 4 rh]
office furniture good T.
B Jo Yo A WO B OE | BREAKIHEES | Tm?
= Inventory of ordinary ply-| [S4R#E ]
wood
@| Dy | HHAWBEGSTEER [7] £ Fm?
Demand of ordlnary ply-
wood
@| P 7 7 v AW R M # | A8 TITEMMEE | 55 | BFI40=100
% Price of lauan log 4R
'®| P | E U A WO 4R i E 8% | IRFI40=100
Price of ordinary plywood
®| J 79 v A KK OB| OAEEMEESE | md
Inventory of lauvan log #
@ Sp° AW kA R | BRERKAEES | Fmd
: Supply of ordinary ply [Rax 5t ]
| | wood

PR ROBAGESED SN THBER
FEm42iE LR, A5 1 A& 3 IS

ChHAINTHWHEFEA OGNS, T LT,
Y, Tk 4O 3D BEBERE
K[ERFELTREAV, 21T, &
5T, MIABSEEINE =T (3—14- A) RAEDFLE.

H, VESs

T2 LR IZ A SN A
Atz TSR

BEL

ThbH. LT,
LD AR S
WMASRIZE

ZDEFATR1IEANO 5 7 ViRt (P &
RABEMABGILE . TR, BAEOERDRREH:
3T A FEED EREEARBLTHEF Y RT Y

L
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L@ EFT NV No. 1)
O 77 VAKXBAR

My=f(Pi-1, dx)
&

My=fW-1, Pr-1)
T

O BHAKK
m=f(€gap_1, 1)
O AERILERERR
E= (5,1
®

O KRERFETIEHR
Bw=f(Y‘ dBm)
5]

O FFAEEH TEEEN
By=AY, By-1)
@

O %EBAREER

Op°=f(mlE, My, Ji-1)
D ¢

O FALKMBLESNFER

SS=fCY, L. dy)
@

O ¥asHEm

]o=f (Opox dl-fo‘ d:'.'[o)
@D

jo=f(0pa: Sg-],: 1)0-1)
D D S

fo=f(0p°, Po-l)
b o

Dpo=f(Bw, By. SJ)
& D D

O 79 vhKEER
Pl=f(Po-1, Dp")
® &

O EEARmHER
Po=f(Dpo: Jos dl’o’ Po~1)
o O

..................

_Ga_.
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O 77 VHKREER
]l=f(-lwl » ]t—l) .................. (3__25)
5]

O ¥BAHEMHK
Spo=f(()po X P,, dspo) .................. (3.__26)
5>

@) D, © 3°7 A —2—DFREINBHE4LE,

A, Py R75ATHREBTFEEINS,

77 YHKRERRE (3-25) RICFT LI, 57 /KARE | INOEHBIC L ~THRESN
HETNERHTHY, ZNTOEMGELOPEMNBFAINTN S,

RICBEARRTH o0, MHAOWHARFER (D)) KE-T, BEAR (n) BREIhIRE
WoTHY, LTI — o7 0RARNEEOHSEEALT, MHOBRAEMNETNITMAT, HERA
ATH%, DYy OFHUINBHELHIZ ST XTH 5.

ARTERERBIZH >TiE, B—16) RiCH B 2 HITHOLMARBBBOSIZL - T, HEAK
MREINBEREL TS,

LEAREEDORETF ML, (3—19) ROXHITHEINTV B, m/E IBBABEARLIBOR
REETH -1 DT, | ABLDERIREERRDT. KAAREER (0, &, 2O m/E L3579
vhEABAR (M), TR0 77 YAKERE (1) TX-TREINIIIZEEShT
3. HFERERET I ATHECENTFUIIS,

LEAEDPHARI (3—26) RICRT L2, 00 EXHMARIE (Po) % F LicEmAREER
(09X Py) L4 —2H (dS0) Kk -T, PEIN TS, HBEARMAR (550 & 0°XPo D&
DOEFNT, BECHMECOFANLSEBNS L7100, I —FEREZBATI LT LT,

YBARENR (L) SLYNOENRETH Y, MEERE +EE - MR (=R =YKEE
BELT, BRARLS>THNTES. L L, ABECHVWLEERR, ARIBICET 2 AXOKEE
BAERCHELLEDTHS. TOLW, TOEHERNCLZERELR, HPUOBSAHEL T
%, i, REBLAKUOEERTE, EERESZ LL T EM—D20RE cTLHEF ST,
ENIZFIZ o B BERARME (P) KM LTEDIIBWRIBERTEE L 2PREKFENEHTH
o INSOHEHEDP S, WERCLST (3—21+ A) ROXSUWEFVERE LI, UL, O & 5°
Ei3, B BEERLTHY, REFEAMBELZWESE 50T, (3—21+B), (3—2D R
PEIBEFAVHBELL. 3—21) RIZHF 3 dy,, d3, 134 I —ERT, dY 12 00 THRINDOH
WO 6 ~THHIDY 4 2 ) AAEEBHZ SN, TNEBFEULIHMESI —Ths. &7, dh,i2
BRAELEF M ORI B I MIIHFT 2L I -TH 3,

TEBMCH - T, BRAHEFvicsd A LR, BRFE (V) Ck-TZFARYE K
WEHSRETER (Bw Bu) SBEEIN ((3—17), (3—18) ), Zhick - TEBLAREER (D) 28
HESNAARBRICL TN B, 12, HAESROGAIRBEMHS LT (SJ) », TONERE
BHELTASTETOD, 1B (3—17) RiC B 5 dpw 13, EEEFDMICHBH2, BIHE1,
R CEERICHI B, 420 L LIcHESI—TH5,
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(3—20) sRIHF D Sp i, V 2 SL, BXF I - (dyo) ITR-THEZINTVWS. Sr J4E
R ZDF — Z R ATIPRRIBEC X > TMT. LT 5200, ZOFMESEIBEINALBE 1L - T
Do —F, AHRGTR, BRI LTEF -5 26HT 355 20T A, YORMERIZL T, &
FUREIITIRIN M IS B e/ U A TRV S A . TOREZRET HERT, dr PHIBRAENTN D,

PIZ M EATA LS o 7 7 v AKMIKRE (3—28) 3, MnGhisRiE (3—22) RTRLT
H5o HHEINETFAOAFICE T O L EBHC, 77 VALK (P,  SRARES (P) Wi
BES A FOBNIZL T, RECHEINTED, TOA VYT 4 A~V a VICHE-T, EFANEES
T3

(3—23) RETTEIIC P =73, FENOBRETHS P &, Dy KE->THESINT
W3 (3—24) RiZH->TiT Po 13, D, Jo 8K, HELHW1~3WOFHF—2FMATLiTLS
HEEREZTTMEY I — (dp,) 1TL-T, MEXNZEFAT, —Hii0 P, 2H5AATERIFE
HEDBEEFALTH %,

PLROBREARALZIB L2 80HE, BRICRT EBDTH LD, BB RE T VIZIIHEA <
T LRI, ROKDERAEA LTS,

FD11E, TOEFATIENED SR SHIRIC L, — D oM LT BTV EN ST
WAL LA LIEMS, (3—24), (8—26) RizkT 5, Dy, S 4R ENA o DBEIT, D=8y
TLHDLTHANEVIIRTH 5. Licdi- T, (3—26) T DX Py, L/LEMHE LTEALTS
o2, (3—24) REPWEEMNCFI LR TIRAOMN, So=Dp THLHLH S, KENTRINERE L5
2T, BRREROEF L LTE, (3—26) RNAEMML, WuABAMMKE (3—24« A) RITRT &
S, (FHEEICE s THRIESNZ =7 L Ui,

2FY, BRI O%E ENE, HOX I RBERNILD oL S, MERERNS
VD LRBBBHBINERDT LR b (EREOHED 5RO K D HTHABWRANED 122, 1L, &
EFNVTRARIEAPLICH s 108 F A ER STV SO, HHAE (S) MNNNIREER (0,0, &
2 (D) MIBENT, S CTERWMAREER (D,°) THA

Ja+S=D+]
A]=] 4 —]=D— S=EaATEEL

TF R, kw7 ZENE, B20CTT X500, AT OTEME AL ISR RE S,
BBTEMNEAT 2 LMIE 2 2RCEET 2%, LELTW A, 4, BASHONET DD H#Hgh D’
DR~ E Y7 LT S, EOERE SiZB0TiE, B
BFE (EB) p19° 2. MRS HIc B [t flifgid s
K%, BWEELE, LV 23, £iTBd 2L 010k
BT 5. 2B 5 & S AR, 3 D'D difih o
DD i~ 7 b U, BURUERAVE A& RMIBR TR TS 2 &
ICi5%, (3—24+ A) R, OIS BABNEEICEIOTERT
INTED, LOWREMe 70 EEMBENEMRIEES (G—
50 MR B4 WBWBTHIZFNTH LD L, TUREREN ) gasmssessBa
WETNTH Do WMBTFETF VY, B8AHL SHBEE~OBL) DR ZEE)

A
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AT LTOEDIZH LT, BIBNEFLTERTEAL DT, EHEHANDIEBRELRTIOT
55, TNRMEOENED, FELEBORICI ->THIENS., COBHEMEFTAD S, RITRT X
1T (3—24- A) ANECHNSB,

4AP=f(D—S)—>P—P.,=f(D-S)
P=f(4], Py) (. 4J=D-5)

Wie T LTI, O REHERET L, @ BEAET Y, @ BRARETETLO3 DOBEFESD
3. ZOVFNCE SR, &AREWRSIUESLELE SN5H, —RINZE, O3 2B LT
BHEEEE LT3R DUNEBAFCH-T, ERAMBTLLIATNED,

RBDIEGES, 77 YAKRMGHERO (3—23+ A) RKH->THEREII TS, TLT, FEOV7Y
PEEE LT, Dy & Poy MHIBATN TS,

202 RPEBEGTHENT, MMHOMBRICE > THERRSHEINEEF VLB TS, B
HOBERE LIABKD—RIHTHS.

PEDREBE Lo, YTCRTEESGHRET L No. 2 THB,

G o3P VETH, £EL & 7325, O AR )
(Nates); Exagenous variable,@sDummy variable,O; Endogenous variabe
- ESEHEAEL -E K, N
<= Feed bock with tre lag

X 28. EWlSROBEZEFH (No. 2)
Fig. 28 Causal chain chart of ordinary
plvwood (No. 2).
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<EHAHEEFT v Noo 2>

Ordinary plywoods model No. 2

7 7 v KEADR Import equation of lauan log.
Mi=f(Pry, dy)) e (3—14)
©®
#HiAKE, Machine equipment equation.
m=f(£?’_l' mM-1) e (3_15)
H%x2%s Employment equation.
E=f<609%-1) ------------ (3—16- A)
AEEEFHTEHR Wooden building area equation.
Bu,=fg, dBw) .................. 3—17)
FEAERRETHERE Non-wooden building area equation.
Bu,=f(Y, Bu—l) """"""""" (3'_‘18)
@ .
WHAHRAEFER Output equation of ordinary plywood.
OLIE=f(m[E, MiE, IoJE) e (3—19- A)
& & &

BRI FTEER.  Shipping equation of furniture equipment good.

SS=FY, S{y, dy) e (3—20)
@

WHAWIEER, Inventory equation of ordinary plywood.

Jo=f(0p°, d.170 ) d?]o) .................. (3—21)
@

P AETEER, Demand equation of ordinary plywood.

Dpo=f(Bw’ Bu; Sef) .................. (3_22)
e @

7 7 v KEHERA, Price equation of lauan log.
Pi=f(4]i, Dy, Po-y, Proy) e (3—23+ A)
& & &

7t U, di=D—S;, Dy, S BENEFN 57 VARG EES, ERTH B,
WLHAIRIMIES, Price equation of ordinary plywood.
Po=f(dé,, Po«l) ............ (3—24 « A)

oot ln d]o=Dp _‘Spo
77 I KEER, Inventory equation of lauan log.
Ji=f(My, Ji-)) e (3—25)
®
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O # % R Definition equation.
Jo-1+00=De4+J, e (3—26)

@) 6,6 1 74— F-DTBINBF5%HK,

(Notes) &,8; Presumed sign condition of estimated structural parameters.

2. EFLOHEE
a) # # o#5 &

EHAFEEF L No. 1>

O 357 vhKBMAR

M= —4415901. 4— 447, 85941 W_; +23590. 578 Py -++-++-+- (3—14- A)
(360.79254) (2950. 2381)

R=0.89682, S=284132.44

M= — 6547663, 7+ 29502, 074 P,y + 532057, 53y,  ++revemreerene (3—14)
(2756.3921) (142142, 47)

R=0.92674, S=288652.09
(O 17 =) &:¥

m =0. 58226693+ 0. 00000195D%,_;+0. 70810377mz2.;  «++reovennvenes (3—15)
(0. 00000082) (0. 14280739)
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Statistical Studies on Supply-Demand Relationship

of Building Timber and Ordinary Plywood

Kiyoshi Yukuraket?

Summary

1. Introduction

In the economic analyses, specification of causal relationships in the realistic economic
phenomena is primarily required, and then formulation and statistical estimation are necessary.
Ultimately, it is important to examine them empirically. In this report, analyses of supply-
demand structure in building timbers and ordinary plywood are carried out following the
above procedure.

The analyses of building timber are based on annual data for the period of 1960 to 1969,
and those of ordinary plywood are based on the quarterly data for 1965 to 1969.

2. Method of approach

The method of economic analyses by econometric model is particularly complicated, and
has many restrictive conditions. There are two types of system in the econometric models.
One is the recursive system and the other is the interdependence system. In the recursive
system, we can clearly indicate the causal relationships in determining all sorts of economic
factors by examining the relation of one side causal chain system. Furthermore, we can
estimate comparatively easily the econometric model with direct least squares method (DLS).

In practice, however, there are many economic phenomena which are mutually interde-
pendent. For these phenomena, the interdependent system is more rclevant. In this case,
the method of estimating the structural parameters becomes very complicated.

The identification of econometric model is one of the most important problems in econo-
metrics, and there are two kinds of identification as follows:

@ The first kind of identification problem is specific to interdependence between factors
in an econometric model. There are several methods to estimate structural parameters in the
model, such as the two-stage least squares method (2 SLS), the limited imformation maximum
likelihood method (LIMS), etc. The first kind of identification is to decide which method is
applicable to the problem concerned, and whether the estimation of structural parameters
includes any bias in it or not, the purpose being to examine whether the estimated structural
parameters represent the model satisfactorily. Accordingly, the recursive system of the econo-
metric model, as long as it is estimated using the method of regression analysis, does not give
rise to these sorts of identifiable problems.

® The second kind of identification is more economical than the first kind, and common
to the recursive and interdependence system of econometric model. The aim is to identify
how sufficiently the estimated structural equation represents the model, and whether the con-

Received November 19, 1971
(1) Forest Management Division
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dition of sign about the estimated parameter is satisfied or not. Accordingly, this is an exami-
nation of the estimated structural equation. Whether the equation is a demand or a supply
function is determined by the shifting conditions of demand or supply curve.

From the above-mentioned considerations, we can say that the recursive system is more
practical than the interdependence system. This being so, the interdependence system is used
only as a part of the recursive system according to the character of the econometric model.

3. Significance of econometric analysis on forestry

The special characteristic of forestry is that timber production needs a long term. Gener-
ally, only after about 30 vears from planting, does timber come to have economic value. This
is the reason for the unbusiness-like character which we frequently call “conservation”. As
a result, forestry is difficult to establish stably on an economical basis relying on the produc-
tion of forestry and to respond flexibly to economic fluctuations.

The characteristic of forestry can also be expressed as follows:

In the field of consumption, forestry is confronted with many modernistic industries with
the most business-like character, and which are able to respond flexibly to economic vicis-
situdes.

It can be said that every problem of forestry which we are confronted with has originated
from this feature.

it is equally true that the problem of foreign timber, which is the special feature of
forest economy after the war, has originated from these characteristics of forestry. That is
to say, the supply of domestic timber could not respond flexibly to the increase of timber
demand deriving from the progress of the nation’s economy after the war, on account of
some internal forestry characteristics as stated above. Nowadays, foreign timber occupies a
share of more than 50 per cent of timber demand in our country, and foreign timber imported
to fill up the deficiency of domestic timber has come to put pressure on domestic timber.

We cannot make clear the relations of foreign timber and domestic timber without re-
cognizing the situation statistically and concretely. Besides, we often discover some fresh
subjects and phenomena by recognizing statistically the causal relation of economical factors.

Thus, viewed from the point of the relation of foreign timber and domestic timber, we

have in this report built econometric models of building timber and ordinary plywood.

4. Supply and demand structures of building timber

The causal chain figure, the realistic formulation and the estimated values of building
timber, are shown below:

(Name of variable)
O Exogenous variable
W; wage of cutting volume.
Y; national income.
O Endogenous variable

O4™; output of domestic needle-leaved log.
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(Notes)a ; Exogenous varisble
C: E_ndogencus \.’d!‘.l.aMC
~=--1Feed back with time lag

Fig. 10. Causal chain chart of building timber (No. 2)

By; wooden building area.

By,: non-wooden building area.
S¢; supply of domestic lumber,
Py;  price of domestic lumber.
P;;  price of domestic logs.

Dy;  demand of domestic lumber.
Dy;  demand of foreign lumber.
Yy; forestry income.

Py;  price of foreign lumber.
Pnt; import price of foreign timber.
M,: import of foreign timber.
Sy;  supply of foreign lumber.

{Building timber model No. 2)

o

O

Output equation of domestic needle-leaved log

O =W, Yf~1, 0‘(7;_1) ..................... 3—1-C)
© o &

Wooden building area equation
Bu=f(Y) e (3—2)
@

Non-wooden building area equation
B,=J( Y) (3—3)
&©

Supply equation of domestic building lumber
sd=f(od"» Sf—l ) Sd‘l) ..................... (3—4+ A)
® © &

Price equation of domestic lumber
Py=f(Sq, By, By) e (3—5-+ A)
© & &
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(O Price cquation of domestic log

Pt =f(Pd) ........................... (3—6)
D
O Demand equation of foreign building lumber
Di=f(Py, Buw, By) e (3—8)
& & &
O Forestry income equation
Yf=f(0d"n pl) ........................... (3—9)
O Price equation of foreign lumber
Pj=f(Df) ........................ (3—10)
&
O Import price equation of foreign timber
Pm‘=f(Df ) Pf) ........................ (3—11)
e b

QO Imporl equation of foreign timber
M=f(Put) (3—12)
&

(Notes) €, &; Presumed sign condition of estimated structural parameters.

{Estimated values of building timber)
O Output equation of domestic needle-leaved log

04" =11869. 300— 6. 3098284( W—1W_,) —16. 371001 Y,_, +0.87133998 O,  --+-+(3—1C)
(2. 8233609) (4.9871889)

S=2357. 78406, R=0. 99564
O Wooden building area equation

B,=19819.898+1.2286278Y e (3—2)
(0. 06342503)

O Non-wooden building area equation

By= —327.85072+2.1679818Y e (3—3)
(0. 1157117)

S=13964. 5621, R=0. 98880
O Supply equation of domestic lumber

Sa= —1835.6581+0. 184479470, 2196. 7488 Ma=Mea 772805095, , -(3—1+ A)
(0.01722048)  (374.24888) M- (0.10694696)

S=112. 38032, R=0.99543
OPrice equation of domestic lumber

Py=68.19968—0.0004414(Sy— (Buo+ Bu)) e (3—5+ A)
(0. 0000424)

O Price equation of domestic log

Py= —32.689798+1.3105428P, e 3—6)
(0. 05224778)

S=2.84498, R=0.99370

(O Demand equation

Dy= —12524.015+85. 975944 P, + 0. 09202661 Bt B+ Bt Budoy oo (3—8)
(17.800814) (0. 00834002) 2

S=262. 42969, K=10.99870
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O Forestry income equation

Y= —344.85082+0.011109840,47+3.8811113P, e G—9
(0.00286139) (0. 36187705)

{Q Price equation of foreign lumber

P;=85.897953+0.00300682D;, e (3—10)
(0. 00022696)

$=3.83717, R=0.97796
O Import price equation of foreign timber
Ppt=3077. 9860— 54553136 2L 21 4 76 2051061, e (3—11)
© o (176.53121) i1 (4. 9006986)
S=177.23477, R=0. 98999
C Import equation of foreign timber

M,= —88630.954410.006818P,r e (3—12)
(0. 47173957)

S$=1592. 4966, R=0.99123
(Notes) ( ): standard error of the estimated parameters

R; multiple correlation coefficient
S; standard error of the estimated equcution

We now point out the five main characteristics about the structure of supply and demand
on building timber through these model buildings and statistical analyses.

@® Generally, the price of building timber is influenced strongly by the factors of demand
side. This tendency is especially marked in foreign timber. In addition, it is to be noted that
the price was rising during the analized period of 1960 to 1969. The raising factors of price
became remarkable in the field of economic phenomena. So, necessarily, a model for building
timber that includes these factors was considered, and the characteristic of our model is that
it has the structure which has been raising the price.

® We can see the changed relation of supply-demand and price of domestic timber
roughly in two periods as follows:

The first is the period of 1953 to 1961 before a large quantity of foreign timber began to
be imported. As the result of estimation of the correlation coefficient for the period of 1953
to 1961 it was 0.566, and its correlation was plus. On the other hand, for the period of 1961
to 1969 it was —0. 795, namely, its correlation was minus.

Accordingly, the demand for domestic building timber decreased following the large import
of foreign timber since 1961, and the supply curve shifted more than the demand curve. It
can be said that foreign timber advanced remarkably. These relations are shown in the equa-
tions (3—5+ A), (3—8) and Fig. 7~9 (pp. 69~71). We can understand clearly from Fig. 3-10~
12 that the supply curve of domestic timber (S;) shifts more than the demand curve of
domestic timber (Dg).

From the above-mentioned consideration, we have estimated the pseudo-demand curve rather
than the pseudo-supply curve about the relations of supply-demand and price for the period
of 1961 to 1969.

® When we survey the import effects of foreign timber by regional groups, Tokyvo and
Niigata, port cities which are the main importing centers of foreign timber, depend upon the

import of foreign timber for more than 90% timbers in each region.



SR & L SWBARTHA O BT (FRD — 93 —

There are needs firstly of cheap goods for building houses at the present stage of national
incomes level. Under this national incomes level, estimating the income elasticity of demand
in Tokyo and Kanagawa (p. 57), we discovered that domestic timber indicated —0. 89 in Tokyo
and —0.35 in Kanagawa, and foreign timber indicated 0.44 and 0.41 respectively. Thus, we
find that the demand of domestic timber had 2 decreasing trend as compared with foreign
timber.

The building area elasticity of demand in Niigata indicated —0.48 for Japanese cedar and
1.40 for Soviet timber (p. 58). Hence it means that foreign timber had an increasing trend
and domestic timber a decreasing trend. Moreover, these trends were especially remarkable
in port cities with facilities for importing foreign timber.

® About the relation between domestic and foreign timber, foreign timber is imported
in a large quantity when influenced by the price rise of domestic timber. But it has not vet
reached the stage where the price of domestic timber becomes stagnant or depressed because
of increasing foreign timber.

® The movement of regional timber demand, for example, within the metropolitan
sphere, is spreading to the suburbs from the center of the city (Fig. 4, p. 39).

5. Supply and demand structure of ordinary plywood

The causal chain figure, the realistic formulation and the estimated values of ordinary
plywood, are given below:

(Notes) &; Exogenous variable
&;Dummy variable
O ;Endogenous variable
¢---; Feed back with time lag

Fig. 26. Causal chain chart of ordinary plywood (No. 1)
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{Name ol variable)
(O Exogenous variable
W;  weather condilion.
dbo. dﬁo. dp, dso: structural dummy.
duy, dpw, dy;  seasonal dummy.
Y; national income.
O Endogenous variable
AM;;  import of lavan log.
m;  machine cquipment.
E;  employment.
B,; wooden building area.
0,°; output of ordinary plywood.
Se/; shipping of household and oflice furniture goods.
Jos  inventory of ordinary plywood.
Dye; demand of ordinary plywood.
Py, price of lauan log.
P,; price of ordinary plywood.
Jis  inventory of lauan log.

Sp?; supply of ordinary plywood.

{Ordinary plywood model No, 1)
O Import equation of lauan log

Mi=f(Pr-1, d-"ll) ........................ (3—14)
&
ﬁh=j'( W-y, Pi)) e (3—14- A)
© &
O Machine equipment equation
)n=f(ég_h ;".—1) ........................ (3_15)
C Employment equation of plywood [actory
E=f(S;’,-1) ........................ (3—16)
@
O Wooden huilding area equation
Bu=f(Y, dpw) e (3—17)
SV
O Non-wooden building area equation
Bu=f(Y, By_1) e (3—18)
&b

) Output equation of ordinary plywood
O,0=1Cm[E, My, Ji.1) e (3—19)
® & &

¢ Shipping equation of hausehold and office furniture goods
Sefzf(é', Siy, dy) e (3—20)

O

Inventory equation of ordinary plywood

Jo= (0,0, dE , d3) e 3—21)
®1 Iy Iy
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jo=f(0poy SOAI’ P, e (3_21 < A)
® @ 9
j0=f(0po’ Po~l) .................. (3—31 « B)
& o
O Demand equation of ordinary plywood
Dp'=f(Bu, Bu, SI) e (3—22)
b D @
(O Price cquation of lauan log
Pi=/(P,,, Dl'") ........................ (3—23)
S )
\
(O Price cquation of ordinary plywood
[%:f([)pu y Joo ([p” , Pool) e (3—24)
€ ©
O Inventory equation of ordinary plywood
J=7My, Jii) e (3—25)
&3]
O Supply equation of ordinary plywood
Spo=f(<‘gwux pP,, dsf,',) ........................ (3—26)
(Notes) @B, ©; presumed sign condition of estimated structural parameters.
{Estimated values of ordinary plywood No. 1)
(O Import equation of lauan log
My= —4415901.4—447,. 859411V _;4+-23590.578P;.,  eeeeeeene (B—14+A)
(360. 79254) (2950. 2381)
S$=284132, 44, R=0. 89682
IM[ = —6547663. T+ 29502. 074P{ 1 + 532957. 53([”” """""""" (3_14)
(2756.3921)  (142142.47)
§=288552. 09, K=0, 92674
( Machine equipment equation
m=0,58226693+ 0. 00000195 D, _,+0.70810377m-, e (3—15)
(0. 00000082) (0. 14280739)
S=0.01671, R=0.99849
 Employment equation of plywood factory
E=73418.57+0.42302195%_, e (3—16)
(0. 042070)
5=2855. 589, R=0.99055
O Wooden building arca equation
Bp=4514.3099+1. 0827828 Y+ 3420. 6838y, e 3—17)
(0. 10218946) (523.86210)
S=1158. 6369, 1=0.94339
(O Non-wooden building area equation
B,= —294.75802+1, 3721258Y+ 0. 37920360B,-1  seeeeeeeeseenns (3—18)
(0. 31049169) (0. 15290204)
S=1849, 3050, R=0.94935
O Output equation of ordinary plywood
0,"=542817. 53— 22, 282409 (-’ﬁ X 109)+0. 03683251 M+ 0. 00658722 f;_1  -++ererreees (3—19)

(10.066880) * & (0. 00782005)

(0. 00390472)

S=12228. 224, R=0,97474
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®)

O

Below we point out some principal characteristics about the structure of ordinary ply-

Shipping equation of household and office furniture goods

Sef = —4493. 0067+ 1. 5844599 Y'+0. 98737649 Sf_, — 5082, 5475y~ -weeveeeeeiens (3—20)
(0.59213571) (0.02974832)  (1071.9151)

S5=1282.7469, R=0.99967
Inventory equation of ordinary plywood

Jo=38823. 430+ 0. 093020540, +0. 1031352455 , — 45.587360P,; - (3—21+ A)
(0.28048673)  (0.30254757)  (94.233230)
$=7940.0093, R=0.78863
Jo=21752. 283+0. 17430426 00— 89404. 061 (Fo=Fos1 ¢ 102)+5087. 99314,
(0.02588502) = (32338.338)" L1 (1900.0599)

S=5413, 2525, R=0.90789
Jo=25565. 448+ 0. 17858614059+ 6558. 2135d} + 18549.489d3  oeeeveeeeeen (3—21)
(0. 01832347) (1065. 7456) " (5508.6917) ¢
S5=4652. 9955, R=0.95601
Demand equation of ordinary plywood

Dpe=>53012, 399 4+ 0. 95990606 (B, + B,) +0. 893673255, e (3—22)
S=6666. 5970, R=0.99198

Price equation of lauan log

P,=174.12590+0. 21231000P,_;+0. 00039782,  seeeeeereeenn (3—23)
(0.06279491) (0. 00002763)

S=5.45350, R=0.97100
Price equation of ordinary plywood

Pp=108. 32175+0. 00021810D,°~ 0. 00114655/, + 30. 0165404, + 0. 76985678 P, -,
(0.00007169)  (0.00025898) (9.3868616) (0.11539978)

Inventory equation of lauan log

Jo=4220.701+0. 670573720, +0.72334249/;., e (3—25)
(0.23695584)  (0.09206262)

S=549062.73, R=0.95810
Supply equation of ordinary plywood

Sp°=287585. 2304 0. 001704450,° X P, + 18562. 735d3$ --------------- (3—26)
(0. 00006037) (1627.1554)
S$=7391.6198, R=0.99215
(Notes) ( ); standard error of the estimated parameter
R; multiple correlation coefficient
S; standard error of the estimated equation

wood supply-demand through these model building and statistical analyses.

@® The structure of ordinary plywood supply-demand as well as that of building timber

is influenced considerably by the factors of demand side.

® The structure of ordinary plywood supply-demand has been changed by the economic
prosperity of the former half and the depression of the latter half beginning from 1970
(Showa 45).

able change was registered in ordinary plywood.

This change-over of market in 1970 was seen in building timber, but a remark-
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® Looking at the price trend of ordinary plywood, it is influenced easily by the changes
of market, and depression has a periodic time of five or six years (Fig. 24, p. 59).

@ The marketing structure has the characteristic that the sales network is complicated,
and moreover, the wholesalers rarely have enough provision for adjustment in inventory. Thus
this characteristic of the marketing is causing instability in prices.

(® Secondary processed plywood has made a remarkable advance in the market. Ordinary
plywood imported from Korea and Formosa has been increasing in Japan (Table 10, p. 60).

6. Problem to be solved

Here we point out the problems of the econometric model:

(a) Building timber model

@ Output of domestic needle-leaved log has been from the data of the national and
private forests, but there are seen great differences in their actual behaviors of log production.
It is shown that the output of domestic needle-leaved log is an endogenous variable as seen
in Fig. 10. But the national forest has been cutting timber according to its own plan for
some years. This being so, we had better change only a part of the output of national forest
considered as an endogenous variable into an exogenous variable. And we get a far more
realistic and suitable model by treating the output of national forest as an exogenous variable.

® We must pay attention to the fact that import and price of foreign timber are influ-
enced by the variation of inventory.

® We can consider the model which expresses directly the substitutive relation of
domestic and forgein timber, for example Dy=f(Py, Py, By, Bu).

@ In the analyzed period, there was a rising trend of price. Consequently this model
necessarily has been constructed by the raising factors of price as a characteristic. But the
external condition of this model is changing definitely by the depression of 1970. And it seems
that the substitute materials of building timber have a strong influence on building timber;
hence it is necessary for us to introduce the influence of these substitute materials and the
falling factors of the price in our model.

(b) Ordinary plywood model

@ Ordinary plywood model No. 1 which we measured this time has the elements of
interdependence system about the price equation of (3-24) and the supply equation of (3-26).
The reason therefore is shown as follows:

We obtained in this instance the shipment data for the purpose of expressing demand and
supply quantities; that is to say, as we assumed that the shipment data are demands and at
the same time supplies, Dy of equation (3-24) is equal to S,° of equation (3-26). So this
model has some weak point theoretically in the capacity of recursive system. It is necessary
for us to estimate by the model No. 2 (p. 68, 69) in which the price is determined by the varia-
tion of inventory. In the model No. 2, the price equation is a sort of dynamic model.

@ The supply-demand relationship of ordinary plywood as well as building timber has
changed since 1970. So it will be necessary for us to introduce other elements which express
the changes of structure in our model.

® We can consider introducing the influence of building boards which compete with
ordinary plywood in quality in our model.



