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A Quantitative Analysis of the Effect of
Log Quality on Log Price*

Yasuaki Kurokawa**
Takafumi Ursvar***

Summary

The purpose of this study is to analyze the quantitative effect of log quality on log
price in the local market using Hayashi’s quantification type-1 method. Three local log
markets were chosen in Yamaguchi Prefecture and 9 factors (log price, length, diameter,
crook, knot, color, age, cutting position and annual ring) investigated for each stacking
log in the market. In this analysis, log price was set as the dependent variable and the
other 8 factors described above were set as independent variables. These 8 factors were
classified into 29 categories according to the external form of the logs in this
quantification. In the case of Japanese pine, 66% of the deviation of the log price was
statistically explained by these 8 factors in 29 categories. The factor which had a
significant effect on log price were in order of ranking: diameter, crook, age, length,
knot, color, cutting position and annual ring. In the case of Japanese cedar, 63% of the
deviation of the log price was statistically explained by these 8 factors. The factors which

had a significant effect on log price in order of ranking were knot, crook, cutting position,
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diameter, annual ring, age, color and length. According to these results, the price of each
log can be predicted by its external form and this result can therefore furnish more effective

information for long term forest management decision making by private forest owners.
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AAER(X 6)IZBI LT C (63) & C (64) DRISHAARIIANE <, AN B (X 8128 L
CCEL ORI BRI KX < o THD,
e BT TN —RoOHBELSIUCEAKOENCX > CZOBEDOENENETX A2 L Mo f
CEFINT N B, |

INOIEEFRZOEIFERTHHS LEZ BN
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®7 WEMERFRE (%)

SRR X1 X2 X3 X4 X5 X6 X1 X8

X1 0.2334  1.0000 -0.1176  0.0883 -0.1625 -0.0536  0.0424 -0.0385 —0.0811
X2 0.5129 1.0000  0.0015  0.2638  0.0470  0.1035  0.3055  0.1905
X3 0.3764 1.0000 -0.0247  0.0002 -0.0234 —0.0597 —0.0278
X4 0.4365 : 1.0000  0.0151  0.2479  0.6180  0.0200
X5 0.0786 1.0000  0.0826 -0.0148 -0.0933
X6 0.2883 1.0000  0.0216 -0.3606
X7 0.4186 ©1.0000  0.0468
X8 0.0607 1.0000

®8 MERHERRE (R+)

SR X1 X2 X3 X4 X5 X6 X7 X8
X1 0.1798  1.0000 -0.0036  0.0644 -0.0346  0.1856  0.1671  0.0740  0.0057
X2 0.1297 1.0000 0.1584 -0.0690  0.1526  0.0844 —0.1961 -0.0733
X3 0.3154 1.0000 0.0826  0.0560  0.0628 -0.0338 -0.0229
X4 0.6509 : : 1.0000  0.0446 - 0.4511  0.3848 -0.1146
X5 0.1745 1.0000 0.2632  0.1218 -0.1106
X6 0.4680 ©1.0000 . 0.0852 -0.0103
X7 0.4183 t 1.0000 -0.0623
X8 0.0336 1.0000
RG]
30000 06
25000} 05
04
20000} 03
15000 02
01
10000 00
5000{
" " . " O " s L
0 X2 X3 X6 X1 X4 X5 X7 X8 X4 X3 X7 X2 X8 X6 X1 X5
B1 Ly EERERE () 2 LT (REREGRE (XF)
2) r—=x2 ,

CBATETA T LAERREMEBTBEOBRIIONVTRET %, A LLET A 7 L0 FEMH
& ORI EOBREDFEE 52 5 heRadd 572012, 1BIZ2T A 7 L2RALTIT, 7
47 5% VETOEMRA LT 0> CEMABGRE R LEMBRBIECHEMES b - TEM
i OB T 28T A T LOFEBHNORUEE LIzh, ZOHE, &7 7 L& EMRHE L
LEXDFENOZEE, r 2BEMEBEGREE LU TORTHRETE 59,
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BRI IR, B LNT A 7 BB L1z b 4o B BB r A58 L i\ 54
Zg=0&E7kY, ZOBRKTRALET A 7 AOMELES - - L HWITE 5, AT, 5%
TR T 2 A ER BRI SRR S 1 Ui, Y EXFIONT(X 12 5(X 8)
AT A T NEBICENIRAE L BEDEBESEDZ 3T, LYY,
EREREHEBEGRRZE I B L UFEIOIR L,

*®9 EEHEX27T (¥Y)

RAABAGRE, EMBIRL,

TAT A HFITY)— 1 2 3 4 5 6 7 8
X1 #E C(11) -3,763 4,682  —4,181 -5,028 -5,089 —4,761 4,626  —4,678
cQ2) 3,382 4,208 3,758 4,519 4,574 4,279 4,158 4,205

c(en) -20,511 -16,301 -9,817 -9,654 8,872 6,067 5,483

C(22) -16,520 16,757 -13,382 -13,242 -12,846 -10,741 9,988

X2 B C(23) -10,092 -10,586  -8,666 -8,526  -8,569  -8,487  -8,149
C(24) 3,585 3,565 2,462 2,382 2,385 2,114 2,005

C(25) 16,526 16,171 15,416 15,581 15,003 14,321 13,571

C(31) -8,968 -9,534  -9,392 9,319  -9,908 -10,067

X3 #Aan C(82) -4,152  -4,221 -4,276  -4,624  -4,845  —4,851
- C(33) 552 675 584 902 1,014 1,151

C(34) 5,890 6,047 6,111 6,057 6,342 6,289

C(41) -6,334 6,356 -6,011  -3,910 3,725

X4 # C(42) 1,090 1,086 1,889 658 649
C(43) 7,072 7,105 5,857 4,381 4,151

X5 & C(51) 7,631 6,097 6,629 7,290
C(52) -146 -117 127 -140

C(61) -2,598  -3,417  -5,169

X6 #£85% C(62) —-666 —665 -849
C(63) —-786 -98

C(64) 5,683 6,103 6,781

C(71) 1,698 1,767

X7 BHALE  C(72) 1,863 2,220
C(73) -4,443 4,728

C(74) 4,433 4,673

: C(81) -903

) C(82) -962

X8 i C(83) 970
C(84) 1,888

C(85) 2,942

B ¥ (E 33,833 33,833 33,833 33,833 33,833 33,833 33,833 33,833
X1 7,146 8,891 7,940 9,547 9,663 9,040 8,785 8,882

X2 37,038 32,928 28,798 28,823 27,848 25,062 23,559

X3 14,858 15,581 15,503 15,376 16,250 16,356

(PR X4 13,406 13,461 11,867 8,291 7,876
X5 7,777 6,213 6,755 7,430

X6 8,281 9,520 11,950

X7 6,306 6,948

X8 3,904

X1 0.2344  0.3463  0.3402  0.4402  0.4462  0.4320 0.4260  0.4137

X2 0.584  0.6155  0.5772  0.5718  0.5735  0.5444  0.5166

X3 0.4258  0.4870  0.4892  0.4933  0.5000  0.4937

{RAEBIERE X4 0.4871 0.4911  0.4582  0.2715  0.2597
X5 0.1106  0.1909  0.2008  0.2052

X6 0.3319 0.3549  0.3817

X7 0.2242  0.2384

X8 0.1375

EHBIRE 0.2344  0.6181 0.7013  0.7797  0.7828  0.7969  0.8063  0.8097
ERFRHEBRE 0.2344 0.5883 0.4215 0.4780  0.1112 0.2398 0.2032 0.1253
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F10 ERBEXTI7 (XF)

TAFL  FFIY— 1 2 3 4 5 6 7 8
X1 #E c(11)  -3,619 -1,58 1,679 -2,964 -3,048 2,766 -2,806 2,588
c12) 1,530 671 710 1,253 1,288 1,169 1,224  1.094
c(a1) -6,608 5,894 1,432 -379 253 2,640  -1,809
C(22) 2,155 -1,323 2553 157 61 285 498
X2 BEE C(23) -1,350 -1,089 2,370  -2,404 2,206 -2,592 2,501
C(24) 3,138 2,470 2,042 1,558 1,421 973 1,321
C(25) 7,385 6,053 6,540 5680 4,824 4,805 5,815
C(31) -12,115 7,786 -7,839 -8,025 -9,045 -8,910
X3 gD C(32) -6,463 5,535 5,613 5,620 6,196 6,159
C(33) 2,933 1,556 1,764 1,592 949 936
C(34) 1,055 1,136 1,085 1,156 1,625 1,613
C(41) ~7,716  ~7,739  -7,163 4,949 4,908
X4 # C(42) 226 262 390 ~687 2893
C43) 16,963 16,921 15,269 13,091 13,547
C(51) 1,057 653 373 366
X5 5 C(52) 2956 -606 -340 -338
C(53) 3,233 3,802 1,441 1,988
C(61) -2,002  -2,595 2,153
X6 C(62) 529 659 161
C(63) 2,877 3,579 3,486 .
C(64) 2,633 4,102 4,568
C(71) 1,947 1,99
X7 BB C(72) -3,668  -3,686
C(73) -1,988  -2,110
C(74) -8,358  -8,495
C(81) 684
X8 Fmi C(82) 1,238
C(83) 6,686
C(84) -2,065
#* # fE 25,680 25,680 25,680 25,680 25,680 25,680 25,680 25,680
X1 5,149 2,250 2,388 4,218 4,336 3,935 4,120 = 3,682
X2 13,993 11,947 8,910 8,084 7,030 7,396 - 8,316
X3 15,048  9.342 9,603 9,617 10,670  10.523
Loy X4 24,679 24,660 22,432 18,040 18,456
X5 4,188 4,407 1,782 2,327
X6 4,879 6,696 6,721
X7 10,306 10,491
X8 7,923
X1 0.1798  0.0760  0.0842  0.2137  0.2200  0.2022  0.2174  0.1993
X2 0.2445  0.2107 0.2579  0.2271  0.2060  0.2396  0.2506
X3 0.2054  0.3009  0.3090 0.3131  0.3588  0.3606
{FARBE R AL X4 0.6963  0.6964  0.6266  0.5260 0.5370
X5 0.1131  0.0748  0.0425  0.0436
X6 0.1852  0.2449  0.2273
X7 0.3311  0.3449
X8 0.2010
EERIEN 0.1798  0.3003  0.4112  0.7507  0.7536  0.7620  0.7858  0.7945
EER R R ARBI R 0.1798  0.2445  0.2945  0.6890  0.1000  0.1807  0.2913  0.1896

FLWTATLEEATDHIERLRaTIETERHT 200, ML ELEEZRL, 77
) —HOBEZDOANED Y bR Dinl, BRIEH D, 74 T L%BINT 5 Z &I EHBIRK
PRE72BH, ZOEMBERBOEMINT 547 1 7 LAOHFFEIIERBRHEBI R CHER
T& %, HHBRY S ERFRFABGRROBREZN 3 BI UM 4 ITR LD, ¥ YOHAITER
(X2), #(X4), WAV (X3)DET AT LY, AFOHEEIH(X4), #r0(X3), M
rE(X T)DET A 7 LHBEMOMEREIZRBIR L T D Z ER”35D0 5,
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101 101

081

EHEBEREL

06

04 r

02 17

00 4 0 2
X1 X2 X3 X4 X5 X6 X7 X8 X1 X2 X3 X4 X5 X6 X7 X8

X3 ZEARRRY - ERMEARAE(TY) X4 EHRREARY - ERAEARERR(RF)

3. HEROMRE

BIEIC BN, TAF 4% L ECSWRA LSS RO T A 7 AR BREBIRE L84
DFBERREET LIz LYY, MABGRYN, ERBHREBMARD 3 >OBEIL > CET 1T 4
PSERHITHE DT 52 D ENOIBRL &M Lz & 25, RUBIUEIRTRLIEERY, #
NZOMERE—F L, VB LU CIERE, #2Y, @, ER07 A 5 238 LB
B, FRY, f, BMUBZEDT A7 AXTRICHBNT b, 72, AFBLTE, ),
BIANY, B, BEREDOT A T A A LS FIES CRHEMNT 6h, & HE, Fhps
DT A 5 LFFRICZBRT Bz,

B I EOHE, MIKEIHTEET7 A4 FAOEEORE X %MD REIIIERIC 2 &
HEORE RSB, 1OB3TAFACETAZITOLYITHY, 0 1 DXRABGRRTH S
TERBRIIHRE LIZEBVTHAEN, KRETIE, BTHFI)—-IZBETHAXaT7OHEETH,
EMERE OIS 575 21 —DESERIZOVWTRET 0T, LYYDORE X 4L
LTCT A F ADMNGEREI T 2HBHORE IEWB 2L Lz, 1k, BELLTLYI%
BRTRED, B2 WVILRHEBIREE FHTRE AL TESRIc L > TR A THY, BT L
B R R EN TRV EE > THBE TR,

LYY DREIEIBEE LTT A 7 AONERI T ZHEHOMEMLE RS L, FllBk
CRIQZRLI-EHY, vYOBAIE, BEEX2), HRY(X3), E5(X6), HE(X1),
#i(X4), B(X5), WHUBE(XT), FRF(X8)DEE x5, £z, AXOHEIL, &
(X 4), B30 (X3), BMEEXT), EEX2), ERF(X8), E5H(X6), HE(X1),
B(X5)DEE Y, BEIZX > URRERICNT 2874 T LAOHENOMEAMAE 2> T
5o

WA D, T OIBLLIZHE, W, S BHSO&ESEZEHBICRELL, RELE
TATLERH T T —E5OEHILX - THRRAIEIZRDD, MEOMRIZGTHE7 4
7 A OYBE DI % HBHCH LI 52 813, ASRERI G TE 52 EHOERD
OB OBIRRERILE VI BAS OPAZWEEERO>LDESZ LD
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w11 SHOEECHT HHFSOIRM ()

i s = : :

vy TRAHBARI ERBRARE SR
1 X2 B X2 E& X2 EHE
2 X3 A0 X3 #iAsy X4 #5
3 X6 FH X1 #E X3 A0
4 X1 #E X6 FEH X6 4
5 X4 & X4 i X1 HE
6 X5t X7 BMOLE X7 BB
7 X7 M8 X5 X8 it
8 X8 FE il X8 Fimt X5

x12 HHBEECHT 2FSOMEM (XF)
¥ =

I Gz

vy {mARBE R %R BERFRARB RS
1 X4 X4 X4 &
2 X3 #ias v X3 Ay X3 A0
3 X7 BMALE XT BEMELE X7 ML
4 X2 B X2 B X2 EE
5 X8 Fi#aTe X6 EH X8 T
6 X6 5 X8 X6 5
7 X1 #E X1 #E X1 #E
8 X5 X5 X5

Pk, 747 LEZBT 25 &7 5720, ZHEET A 7 LAMEEERIZ WA R D REDHE
ERIEFTHLERTIIEE > TWBHDT, KIZ, &7 4 T LT 287 ) —MEREIC W5
I BB RTINS H50MZ1T5, BEbOE s b, KR CEEELL/-XaT7&HRY
BH, IVEAFIZODNWTCETATLLET AT T)—DXa72KEVHONSIECEEL,
BHEL-OPRSBLURK6 THD, ZORIZHENT, BEXEERIY EHZRESHELTY
5H7 3 —ZF ESMBL/EREN, TIERKESHBELTWS DT I —iF SEAMRE LRI
NEWZEERT, #-T, ETATLACBALTREBOR a7 2FEOH 5 I —ICHYT 554
w BT 5 EMPEEOME LV T 52 &1/ 5,

M5izkdE, v VOBE, MEAERICRLAZSEELRIZLTCWIER(X 2)IZET5Y
F3Y—=TI, C@)IPRRDAAT%F->TEY, BAICIZEROmE EOEMIZNIZH
Wb, RNWT, CRHBEDRaTERFE DN, C@1), C@23), CADREDRaTERY,
INBDORRND, ML UMMIZ /21 EEMENY 7 P LT ZEB™T0 5, 7272, HEik



FEMfE ORI RS T HEEROREIZET 53 B3 93

ik, C(21), C(22), C(23) & MMMIAEERTRETHBA, C(22) & C(23) DIEAL
BEIBANED > T2, EHOEM EOFFENE OBETHIDERSELbDEDE X
Bh, UHHE T, BEEU~BnDEMIEREIS~2mDEM &V &EEE IS HRENE S 7 -
TW5, , '

X0, YYOBEA, BAV(X3)RELTE, COORABADIITERY, CBDOAY
T RFBRERITINE e Bo HIAVELOEMOBEENAX <, B <A,
BOKOEMEEBEE NI, EBMETRIISN T 5, kb, &, HFESEHO—
W, BHEE UCHEERMADHSBIFS NEMESH < BE08H B0, TN HEBEDM
DERRHLATNREES 2V KO D TH S SEDHETIE, WEMNIINBIEYST
BEEZ BN YT VEBRA Li=tt, —BiciE, ThEEMT 25068 T3 EED
na.

EHR(X6)NZEALTE, CEHAzaT7ikdbE<L, CAOANYVT FTFAIZMH > TXaTH
INE 75T B, EROBEFICHT 5HEE A < B I < 2, SOEHT 2512
LEEREILNE < 20 EME CEREIXh T\ B, #EX Dizdmbo, #H(X4)i2EL, &
(X 5)EHK% L, WHUEB(X TRTE OBREEMHZ-EHCHT 2BERAE VS, &
NEDEAEDEN & BlEEIHNTHY, (lif2ECRIETHEILT LHAE i,

Kiz, M6ImkdE, Z¥0HE, MEBRICELAX BB RIZLTHAHI(X 4)I12B
THHFT)—TRCUDNRBEADZ a7 %FL, HilLOEMNIIICHST S, CU2) &
CUDDX aTRALRY, HRSVEHZEBEEMET L, EMKLAEr20N T E8%
DBo WA (X 3)IBIL TR, CBOARADZITERY, C(33), C(32), CBD YT
FEBIEERaTANEL D, HAVELOEHOBEEIE O, WAVSKIZREIEER
BEOMET L, B CLABEISNENI EERLTW 5,

ZXOBE, FMEEX T)ICELTE, 4&505, CODOTEESMBADZ a7 &%,
C(13), C(12), CDAY T MBI ->TIXATHNIL Y, 2,3, ABEBHTT5
& LM TGS NTOBEELID D5, 5, TEDRHREIMC L > T2 BERIE
EOHBIF X NI < BEDLHY, M OIRICHD LT L TENEICELTH
BEND ZEIIE RS T, ARETH 2 D& S mBES TN S,

ERX2)ICELTORRICE DY T T —DERMITZITH 2 ENTE B0, CRYDRIT
BRNE o> THY, C(22) EMERIASANED > T\ b, BHORY ETOFIEENE OBET
ZOXI BRI DEEZ BN, YHHB T, BEEAU~Bend)EH T B BEEHH
AR fe o TVD ZERDI D, EBIZ, FMF(X 8)ICB LTI —THIH» <, F8(X
6) 0614 E, ME(X1)iZ4m, B(X5)3K%LDESMHEEM L RHIZEWlRET
W X5, TNHOEEDEM L BMBETIXEEAE kS, MRESEITTBER
HBHIBM 2L DCH B Z EDRDH B,
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(F3)
15000

12500+ P
10000t
7500
5000 |
2500

2500}
5000 |
~7500| -
—~10000 |
—12500

(M
15000 1
12500+
10000 |

7500
5000 b
2500 |

—2500
—5000 t
—7500
—10000 +
-12500

M6 X7 (XF)

v # £

DLEDZX a7 aic &k - ¢, BEMBIZEOTEWEE TR SN2 ZHOEHMITNEHEIC
BT 2%HIZB LT, ZOBMRPRREIEZHENTHONMZI Uiz, 2V, ET7 A7 AZELTE
KDRaTaFgOHT I — YT 258528 L-EMRNRLE VIR CIRBISN2 Z 812
29, SHOBHREMROBREPERADIEHERTEDEEZ BND, 127, KW TOSHIL,
BEABIZHRO2H 5 L, R OEIRICHY, i TATL20RERHT T —K 5
BILTHHEBRHATRELIANKE N, 5T, AWML 1 DDy —2Z2X5 5 1 & LTORERER
LzbDic &Y, R<BATLIRLABREZRL TORNWECERT ALELRH 5,

EROBRIZ, BRI CTHRFETE 2FZMOERDI-HDEREMOERLEEBIEDR
FBIZ1DODEHZRTENWI BTEREZFHEO>IDETXI LD, BEHIEER, HAREERL, =
NzXVENEHRTHRTEL, VREVWIBEZESRT L2 E2RETHERED 1 DL LT 5,
ZDI=HITiE, MHICENT, W RL568%EE LB Eiig CIE I SN2 02T 51
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W, FEOSPOHENILET ZVERHB L, AR, ZNDBORMEERT 5/DILE
£ 12 BEMBEMOMIEFREE VD 2 DOFESE 27—V THMRSNDBELNH S,

BREOHS, BHREMOBRFEL ZNIC & DMBEELEOBICKE 25 4 45 70550, B
BT BEEAVEREIC RIS NS OISO EET 5, £z, 2RZOFEEUHTTHZL
AMTHY, HPMAVEORERD EEG D EHBRTELI Y v M LTHSERE L THE
THDT, D WIS TRETH Do - T, TEMHE IR AERRELE WHE O
VOEAFHE o> T Do BHERIEE CEEE LI RMOMKAICET 2R8I, S$%OE
B HRBEE 55D E BN S,

FH B SRR DI, BHHBIZHT % BRIE ORI~ 2 0 ER 25T
37 OWEROEMSHEFRIC LS 281020, EREREER>LOTHHEEL DN, I
BRI % B BRI RE L7 BT 22 BM I 3513 2 S 00 Bk ORI 3510 T,
FHOAMT ZHESMERVRICH HBL TN bDEEZ Db, ARTIE, RHIEEEH
BERE E OBIRE RN L, R ORI 31T 5 HE Db OEEEFEN 2ERIZOV
TEREMAIN, EHOFOME LM OBIRIE, BHEROBREGRLEEL ZBEI
BOTEETHY, SOUHREERSEDLTETH S,

5l A X B

1) ek HEDHIE, FERFT@L, H, pp.27~34 (1982)

2) A & ROBER DI X AME, BAWER MRS, B, pp.3~8 (1965)

3) MOZER : FEEMMAFIL, FALHR, ®3x, pp.94~95 (1983)

4) IIHREE— : BEALER ALY, BREGE, FHE, pp.38~45 (1981)

5) BR % BEAEREIGH, FHEAEERD /7N, BEREN204, YA X,
B, pp.15~49(1980)

6) FTIRIEA, ETHA, JIMWER  BEIC X2 OHEE, WRAPFHRIT6, pp.36~
38 (1965)

T) xR () : B 3 KB, #uIket, Ha, pp.145~147 (1983)



