B—E HHRETrEBAERE

TEFRA TR N FERRAR G IR 50 5 R R BT, JE W0 [ A% bR 20 5% AR iy
SR AR E B, Oy 1 ARERE A TR RORT R R (KR R IR, AR ERA XA
AT TR -

Xt B R BIRG G £ W SO 5 a] LUB S BRI R, B B AR TRAK
AR TE] . AR — D NAES IR AR A TR 2 s, B4, BRA R T
Ry SR LS AR T T B SE ROZ AL - R S 2 S A0 2 2 i — A A
gy CERIRIFIAR 5D BB A RARES 8] o T FHAS [F AR 70 R AR R i, #8400
R SN R 0%, B SRHE AL — BURp g (1) 3t B2 FEAS RIS (R AR 7 B i —
AN RFAR 3 AR R T o S RATAR — E L BEATHTER A e, 3RATT AR
LG EEZ RN B HERZN TIEBREIEM (normal forest VEIEM). Jk1E
MR ERERAR TR B, WERBATH TR MR IR e de ke, A —MEEM
B UT*ANEEEY, BN MR BAT A R MRS IR SE AR bl
BRI Yo B AW IERAREZ B TR B IR, WIRRE AR O
BN, IR TRANER, RIEMERRY P ARRIGER” I

%, N T IEEREEMARES R S “HRRRE”, HE
GREEFARDINFE s JE R A KR — R S A TR T L A AR A I B
FER IR FEAR R Ja 2B B, HEdD L P25 et 1R IEAM AT RESEHL
A BRI T, (BURAAAEVRZ R, R IE AR S5 A NI

1.1 Bt IRE B0 Hr i HT 52

B R T AR MR B SR A AT SRR PT LB B 3 28, AT RESE — D R4t
PHAIEATRAARAL A 0] BRI R] 2 17 tHad, WS 2 Ao RbRig i 2 a5 2
7 18 tHed. XAJEHE AN, EREMEE FIXEHER K R4 N,
RNAR E AT K S R 2 51X L [ @ 0, (HARTTERIR “ AR I IR 1
W7 2 EAE AN E T EMGE e e AR A 5, KA SR Z 0] 1) 4+
WA Samuelson (1976) #4410 B MRIVES . A 7 XLEE, AT
X LA ARSI T iR DS AE B P 5 B

NT FHRANEEFRMHRET R RINESE, AT LUBWIH| L 17 2l 5 5 1
[f], FE 11 HH 204 [ B R 5% e A2 T8 B 2 e R DR AR AR I 2 B U R 1 o R
TRARMMIIESVE HIAE 13 SRR E R 15 LR RMANERE . 78 17 4
B30, e i il o TR R 8 AR 20 SRR e Rl F )Y de R R 7 ik A
PR AR AR W) R SCR A& 1713 4F Hans Carl von Carlowitz [ Sylvicultura

Oeconomica.



15 16 a0 17 thad, 50 V2 IEMRA AT KRS R AR S C BN TR S AR AR
BRI, IR e AR E bR AT ——E B T AH Colbert FRAREM AL, 7
&4, Fredrick [ 1 [ 5 AT AR B N 208 VR IEAR B IR U, BSR40 1
AR 70 A IXEERINES JE B H 2 T BRI BOMRFI R SR R AR (AR e
PR

— R, A EXTIXAN T IR S5 Gt IR RE IR BE S . R IR
ISR, ST R IR AT A BT, 78 17 4, s fIfrast
SRR B AR R AR 2 TR ) 20 B i W R B Fernow (1911) YA SR — AN H AN
& SRR E (4K 3 von Berlepsh, von Zanthier i1 Oettelt.

1E 17 thad, FHERSEHRAR S BN AR ZIEH %K. Dane , Count
Reventlow 8 id % H 8 5% [ 4R 2 AE AR AR BR B S b v ) AR 3G KA T 17 SF
43#t (Helles & Linddahl, 1997), &) William Marshall 1+ 1 B KR4
GERAREFRE, MRHE AL ISR, A RER T AE TG R AR AT TN [R], AR
RO ARSI R 12 2 R I LR < A S e A B i A PR32 R s B — HR R A 0 1
w7 A IR RARINL 2 A" SRiksg (Scorgie & Kennedy, 2000). At 2k
IR RIS T R IR AR ML 2 A BE &, B e e N — DR SG R AR AN e
BERLEUNT R, HRORMA & B A, BT LA RRIR PO 46 F — Mok
W 2 A AR AR R EEL, BRI L5 2 AR RIE 1) b AL 2 pRA B
+Hu A4

1.2 BARAIER KRR

HH T Marshall {5 JHTTER, 18 tH 40 FLHAE E AR AR AR R A 52 & 3% TR
Z R T RMNFAREE I AT E . 1824 SEAE[E H AR Tt FE 128 — AR BRAMRL 221 24
& (Die Allgemeine Forst- und ./agt Zettung), | 1850 fFixX A< 4% & O N AR S
Frep g s i gz, b Cotta & Hartig, SERIFfE E 225K Gottlieb
Kénig, Johan Hundeshagen #l Friedrich Pfeil # &% 7 A &KL, M IxT 45
ST B SRZI SR M. 7E Kénig 1 (Die Forestmatematik) 5, b2k #2
tH— MR AR TR AT BRAL - FEAR I TH B R BAR R BRI & S L
SRA, RS ] TR KRBT A, 03 H T R ANMER KIS
ST I AR 7Y, Hundeshagen T HL3EAT 7 kb7e, FFI-H TR B D1
Fl. Hundeshagen /28T A JEFRMGAE T 2EHIE— N, 1 Pleil T&HEH AR
B NAZ ST S AR IR 2 — AN RHE R

1849 4 Edmune Von Gehren 7£ (die Sllgemeine Forst- und ./agt Zettung) 45
PR T g A B B PR 3R AN e ke 126 3 1 B 224 . Von Gehren $ig H AR AR 32 1)
MR AL Syl TR AR G 2 2 DA, (B U4 R 2kt
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MO IR MGG, A IEFREIANE . U A Z )5, 53— AN E fR Ak
#2% Martin Faustmann 7£[F]— % & ER SR 10T SCE KWL, Faustmann ik
P¥ 1 Von Gehren J7 KBk, IR U8B 20K 2 S 3t A E s
PR T P h ST U IR U PR R AN B 7 2, Aol i B AR B Tk Ak
[ AR R e 205 o FRES AR U f ok & 7 {E . Faustmann Sk H #L T3
T 243 B 2R BRAT AR AR 2 1) e 0 A8 A2 B KA b R4 BIUE SR e » B
HWIBL¥ 2K Von Gehren #1 Ozezel J#i Z41#)+¥ Faustmann, {H 1850 4 Max Pressler
WE A A 75 2 IEHAIY . Pressler 72 (Die Allgemeine Forst- und /agt Zettung) #2
AR B AE AL, UCR BRI R T A S I i)

Z J&, Faustmann FAZNFRIE T AR n) 2 DA K LE AT AT B 90 DR] S8 R AR Pl
R T A A L2 AR, (H52, Al F 28 1 77 2OR U6 W I T AN & Sk FH — R
B ik Pressler BB AT AESE B b th 1 e A0 AN 0 <6 1)
BERR. RIE Pressler iR, Faustmann A2 BB IERAIME RN, William
Marshall TS| T 216 F RIS 77, (B2 1921 4, —{i5 Pressler
TG K 1A 42 3ty ML 22 5% 25 5% Bertill Ohlin AR F B0 VA IR 1 S e ARak8 11 il 8
4> Faustmann, Pressler, Ohlin #3:FI#IANARME ST BB E . FiX
ORI IR G . BB F T IR R S R A L A, Faustmann 2 UL
RURIR W Fe e A o

Samuelson (1976) A AFRMFEFKFNE G 2EF AT Faustmann AL [0 A HA
Je i ), Faustmann A1 Pressler Mg [ 5> 52010 SO B3R 100K 25— 2%
IR 223 R BELR AR — AR, 58 AR RAESFRK, 135k
SR FH AU R A2 0 S Rk R e SR P BB A8 S A ATT R0 R A R ST A e K ] R B RF
R IR L. AT R I AR I S

55— IR BAERIE T Faustmann RS0 RUR K R 2 S5 A AR 1863 4
E % A AT K Von Thunen $2 Hi R H B — R AR R fiioRe s AR 48 £id (Von
Thunen #8407, 2 I, Manz, 1986). 7 1871 4E Stanley ./evons A1l Irving Fisher
45t 7 [F Von Thunen AHREIIZ518 . F—3ASHBR S 1 L Fe AN %72
— MR B, BIEERR S R A i A N AR AR & AR B KB5S T T IR 3,
XANEARFME FH B RS, FONFEAT AT A RARBRA (145 B2 A4 2k
LT RAXMAFEAE N — R AR I T S R 2 3 B R S TS, 1 28 R AR A 28
IEET R ERTAE “BIE” EARKIIEE. SR B2 T IR RARLE BT,
ERIAR A 7 FH b T 75837 Atk FH I8 12 B AS (1) B S

FH%F Faustmann ™08 FFk K B 158 — IR I EAR,  BEH Samuelson

(1976) FICEL, 1E AR5 ) 0 4e 42 7= & MR & B I BLAE 1788 A F)



EASZIENUR FIPHEVPAL 72 o RSkt SR s st 242 — e N 7+
oAM= B ) B KA o RFSE = B 1 7 VAR B b N T e AR I ] fe R
B MRIEX — IR AL, ARAT AR B R AR S 2 AR 3 g 0 e Akt b e KAk
RS IIAM RARE (RERARBN ) KSR I3 bR e AT R %

1.3 Faustmann K& X

Paul Samuelson 5% T FRAR & G 22 Sk (K 25 AL 21 1 90RE 51 RIER, 25
JF Faustmann & 2Y [1 SCRRIT 46 K& I, Newman (2002) iFER £ =1+
ERTX—FENRLEDA VAR . T EIRE IR 5 iR 4,
Samuelson #& it 7B S ARAR I B IEAT J7V% . 5 Samuelson 18 30k R AE [F]—
T Ef# Richard Hartman (1976) #&H 18L& ARAREE (LA IEA 25 75 9 IR0 AR e
fHEAY, JERRARIINMEBEE X AL B LA A, R AR B B FE . il X
AMIME X PR B R A AR A EEE R, At 0 s OR B T e AR AR IBUR (1) EE B
fith, WA RN T ARG U5 AR S SR . AR =R H AN
Hartman f57 ,

Samuelson A1 Hartman [} 5Tk 7E T~ 51 & 1 19 42 80 4EAX 5T Faustmann 77
EBMERITTE, BT AL RS PSR (B k9 ARG AT K B A
e 1 IR T B AR R AR S A2 o SN R (115238 AT DA PRl S A B2 (1 255
Wik, 1% LE SRR & 7E Samuelson(1976) 2 J& Hi I, 1X 4625 /E B0 45 Newman (1984,
2000), S.Chang (1984), Reed (1986), Wear & Parks (1994), Hyde & Newman

(1991) Al Montgomery & Adams (1996). T AR HLL K CHR 135 Adams &
Haynes (1980), Binkley (1987b), F1 Wear & Parks (1994).

1.4 WHEATIRI R X%

Faustmann #5241 & HAT AR W R B T B — I [F] AR 40 o 72 R SOk b oAk
PR 5 FAT 58 (1) 58 22 [ j8L 2 F A [R) 68 B 2 B B R AR I B D SRARR 7 A X A
I R ) B A T SO SR, AN A AT AT A o e T R PR R AR
TEIEAR, EDRMRE KA B A PR B M R E S (Davis et al, 2001).
MR TR B 2 Be—— AR L i A P 3 A FCAE A R B0, & — R AR
B2 S T FE A B R R IR T, 3 MR 5 SR AR AN o ZE 2 R AR - P AL 3R

H M Kemp F1 Moore (1979) £ Hi i R MR Y & AR 7k Sl Hi i B 1T,
VTS AF TP P BV IE AR R A AE i T ok, R, A NI 23 17 Hh e A
KA BTIRZS . Heap A1 Neher (1979) M T [Al R AKHARAY, (EBHRA )
FEATRARSE [FI AT, ABA R — 2%, J5K, Heap (1979) Xf
S IX —#R AT TR, B R A E S (R BT Faustmann AR LAHET, ]



SE RAR A A RAR AT bR 3. Heap EPH T WERAZAE KA MG, WA —ERIE
E#R,

HEAR Heap (1984) FEH LN [H]-E L2 BT, {H72 Lyon & Sedjo
(1983), Sedjo&Lyon (1990) ZF—IR$EH T BSHET [A]- 4L 45 AR o FE 1% Lepd
B, R THEKIIAM PRSI NTRESMER, stiiEdl @A, EEN
FRARECSE S0 T (1) SERE AT A F 3t 2 X 28E 4 (Sedjo & Lyon, 19900, iMiH., 7E
FERIFERE b, BRARTTIRR A M, IR MR SRAR AR AR R A S ey
SE I R ARIE S (). Getz A1 Haight (1989) [H1JEf 1 £E MR Lk o JHeAth f) 85 50 )
R, e R AR AR B SR AR A AR (s th ] DR P 8 BT TR ASE 20 - A7 B
AR S ) R ) D

Mitra 1 Wan (1985, 1986) {8 A & #ii [A] -3 22 2% (A R 70 M 1 V& IEAK,
AATTA AT TATATRIAG I AR AR G5 1, E TR GBI AN T (R T8 R B 0L, VR IR
MR RS E AT IR, (ERan A WIEIL 5, Mitra A1 Wan (1985) A J-F
B AR A2 B 20 IEMRGE M 5011« Wan (1994) 38 3o R 3 1 /N SRR (4F
B IIMROAR A (AR AD 4L T Mitra F0 Wan BOARL, B4t & IRAE PR A2 4 A RE A
ARG =N A

# — & Faustmann ¥R ER

il YL — MRS ARRE AR P AL T VE B R B T PR32 K82 B AE — 8 I SRR e
SEHZRAT T B R AR P R (1 1) 8, VR RO R FRS R B
CTRAE I o RRAEIX ATV, — AR HRARET )2 2 PR R K (fg4E
P ST AR K E CHEFEE) B (Gregoryl987). [k, #
MK E RO BRI M — N 2=, S50 BUARESEBR R A R R
BARG G R — EAEVEHIX AN E N, (H 24 R AR EARIT A E N A e
JEFHRAE B K AT FOVFRAR ) R 1) 2

MR 58T 22 5K 8 R RARE WS 1) 52 e AR K1 B0 F itk
MEERKIAMATT T, WA AERE, BA R MINIRE 1. &5F
B A FE AR S 24 A SRAR TSN I A FiE 3 R AR A B2 A SR AR (bR 4y A+
b B RO A BT A SR I B AR SR o BRI, 20K A5 AR
WHUR TR R R AR .

PR SRR T mst i DU KT R B 2 48 5 2% X i ) Faustmann 23X 1849 4,
Faustmann 7 4 HH AR 23 SR AR (]2 24— 5 BT 8] P 28 A SR AR 10 3 o i 2 45 T
B TR0 A LM AME BT RGE RLE S . RATESF R, A S S 1E
AT AT B BB A2 5 A AR ARAH G L2 A, B B T X 0 v S AR 7 VR I 2 0%
B SRR ., —H L HELE, S5 =F AR AN Faustmann i 56 1%
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B IR

AREEG A 2.1 PRR A K, Bidi8 Faustmann TS 5 14 BRI X .
£ 2.2 /1, Z3#t Faustmann #&A il 09 e R 25 DA B SARM LA Z R R . 1E
2.3, HTRRME S LR B IR IR ES 520 . 7E 2.4 b, ##1iA Faustmann
B B IE, EFEAME L SHE A AR BT, 55401 T i FH IS AR LR
A B G A48 Faustmann A5 5 2 25 A A B PE PR LAY (dynamic lifecycle
model) Z AR
2.1 BIEKFEAR

B ARIR G T 2 LR [ 3R 1) (R4 AR ST o [RIU4 AR F8 8 AR AP IS R AR 2
PR . FERA RN R T BIRFA T, X PR B TE 37 il i S
PRk 5 UK BRERORSEHLI . 9 7 B0 H AR BIRS SR ORARAR IS8T, ik
TEECAR IS (RS MROE 8 2 B AR (48R 11, B @ B AR J1 sy i BT
[RAR 3 o AP AR X AE S8 AR A2 R B ), A5 I AATT R X bk 4
H N FH LE [ AR o R B I

SRR B 5 AP TR R (0 A B X, V1 22 R R B ] AR AR
BT IXMER, HTAVZHEMRNEE, CEFET R R EAS 5 ., £
BEIER AR A, PR AR ARG, R AR R R 7 R AR 0 Lt B AN [H]
ARG, M2, 76— HuRe g L rAR BT E 2B (BRI 1R
Ay URME AT RARE AN IS, T A AT AT B [ S5 A AR 5 22 H bR, WA AR
B BIMRAREAT #£.  DRIL, RS AR R A E AR HIAK SR JE Bl W AT 75 55 1)

SRR K ZHAANRZN M A KERITERN. 27K E
(ingrowth and upgrowth) & FSREEIRARA N — LR EEFE 2 5 — 120y, Rtk
Je MY B BRAR,  LUIRIES AR B SR AR 2 B vy, AR SR A At o — ol ) 2
FBLo TR PRI AT RER 2 48— 5 IS (8] I AE LR FFAS [FAR B A0 R — 42 P MR 2 e
ISR, AR T BERAR AR BRI SRE . — MRS, ST RARMA R R
IR A K R R ) 7Y,

2.12 Bt

A [ AR B A B 38 IR, BOE [R]— MR 3 BT AT AOAR AC ELA AR UL R AR
b, DIk, — ELBRATRITE R E bR AUREE MR _E B — MR AR 2 AT MR (4
K, Mo, Wkl 7R ERE . R Z W R 7 B RET7E
SR AR AR R, A AT T AR R SE3B S A TR MR B 227 bR B B A A [
JETE, lRdl, TR AR ERERR AR, W2 S K., S
R R & AR AR KO B e/ i I 1, AR, AR a ki35



IR T, AL

S MM KAE LT LT Ry A EATER, ikt A f (O REK
FEIS[A] t BESLTTKR IV E B, BOE M AR A A AL, SRR S MR i 3,
—ENWINAR T ERERZRLH 7 O Fon, R Keg 17 ©, &
A3 LT A -

Bk 2.1 ARMAEKRE

(a) Ht<t'Wf, f/(t)>0; HLt>t' K, f'(t)<0, Hbt BrRHorE
H R ]

(b) Bt<TH, Q()=a*b*1.64*(1-6.36°)*%"; H“t>T I, f"(t)<0, H
H T RN AR A K BRI R

Bk 2.1 (@) B 8 SURTEMRAR A= 23 R DL AT Aobk B A SR i 1 ek 2
B TAHEBPH G, RREREITE T SR EREITE T RS2 T
I RREIRR R, UMK TP ARG 5. % 2.1 (b) A ULE— & I 3 Py AR AR
KRB N AR R, e, A — A AR X SRR E B R 3 Kol
LI SR 0 . AR, (D BARK T RS A K,
A2 B AR HRNERE, HWRNEREL ™ HAEE,

FH BAF = AN 1) 1 R R R ARk s s B B A g s (LD A K& (CAD,
(2) FHEKE (MAD; 1 (3) PR HEXHEK (Pearse 1967, Gregory 1972),
MR KA R RRA PP AKE” (PAD. fE80% L, CAl 2&FME
BB IA] € B — B S f 7 O, K, CAl I ARBNI (a3 br s 2R
BN . MAL 2 B ERERR LA R E L, f (O 1t Bk, MAIL 27
I R] ¢ P BSF347= H . Ba . PALE A CAL BR LR B B E W, £/ O 1 (D,
A AR F R G R 2R

XML SRR AL T e A R AR A I . £EHE 2.1 FRW
FRAS TR BRI ARAR CHT R %) G 2 0 1) S ARARRN 56 1B B 3 AR B ARO) AR Kot 5 T
CAIl, MAI F1 PAI.

ME 2.1 MoK R R

Mo A K B R R BB R HELY . MR AR, F2 AR RKEI O
9% JE e FLSEF . A TAT LAY A B, B4 R SRR 4 R T
RS o il (0 P S 2 RSO R 1K bR M S0 T 3 RS U P
()5 A TR SR K B8 B AR D R AT R S e AL R A AR K Tl . X SRERE A, M
2 1A 5 2 B T R A 1 R

EAH, TR E SR ARECE TR, NEMA ST EREKE S, KR
ST A7 B4 B L i ORI . O T B AR B DA R A B T — A, 3R
AITRs R FH [R1E8 23 1 Scandinavian €T ARAT U.S. B SR T AR A= BR ECR 51




TEIXAMES, AT B RFRER (Q). MAILL CAl

;
Scandinavian ZEHibk: Q(t) =a*b*1.64*(1—6.36 )%

Ho T 25540, XA Scandinavian 4K R EZ A Fridth A1 Nilsson (1980) S 1.
ZH a b 73 nll 2 A ECASH N 1P 3 3G AR 3 3G A I A . EFRATT g, 3K
fiTH a=4, b=80. B4k, N7 RMKBEA LAk, FLATH 3.897 A Fridth A1 Nilsson
HHIR 4.897 UAEEME . FETORIM ULS A K R EU 58 W AP AE A SE [ A A AR (K
FERAD HIAAREA

U.S. 5 BIE A B Q(t):eXp£9.75—3418'11—740'82 34.01 1527.67}

d*T  T+*80 T2  80°

Horb 80 ETEMIE A 100 W IMRHbFE S, d AR, d=300 RI45Ewy i BR300
PR XANEKRB O RIS T — a5t ird, HA 8 —»RE S.chang (1984) .iX
B R BGEIE T Amacher 25 (2005) (S35 BRI .

Bl 2.1 Ron T ARG E (y filD) FIRFE]D (x il MR K BRI . X2 —
AV S LM ZR B H AR K, SR 2.1 HAOHEN—% . 7F Scandinavian 2E K R,
A B AR DA — AN BRBR PR RT3 B K1, 18R — AN i 5 GX ELZ 50 45), BA—F
TRERE A, WK 2.2 fs, CAI IE{EALE 50 45, MAI 7£ 100 /2182 H 5 CAl
FHAE T U AH Ao

U.S. B9 AE K BR B IME 7 0l B ] 2.3 W I ROR AR K = A1 1 2.4 HH I MAIL AT CAL 25 H .
H5 Scandinavian FEH AR B ZHIHER K. 7EX B, CAIIEE HILTE 20 4Ei 1, MAI
930 4F, PRI T HEOAPGER A K.
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K] 2.2 Scandinavian ZEiiAk: “FHEHEE (MAD FEFEAEKE (CAD
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K 2.3 U.S. F il i AR AE K R A (BRI RS
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Rotation age, T

K 2.4 U.S.F IR M ERE (MAD AEFEEKE (CAD (BEERD

[A] £ AL AR — T AR B (0 B Bl AR A, MR FR R A RAX
EEOR, AT DO AR RARBIMA SR S 45 B A A S A o TRIARZE 5 A — T 8] 5
) TRy gDtk =N OE ) S WS IR N ETP =2 AR B 705 el o1 O s 8 =
TN T B RERANRINS R SRR B B A AN S 07 KPR B« AR 73 TR AR ROR 2
F BT 77 b SRR, R, 20 (B A SRR A KA AR I S R R
PER S RUIE K HIZL

2.1.2 MEMREF5H R

RAE AR TR P HGR AR EE), AR e A s,
PR B i 27 AR 2B K A BT B[R] 45 3

FERFRE MR b, PR T2 S ] & BRAR AR o ABUE BRI AT 65 1118 BT 41 H
Mg e, A, ZME e RS, MR RZESTA AFF A HENIE ? A&
I SR AR Tl A o I A5 FEMR 2 R 2 AN 9, PR A o SR U2 e A
T BRI A T RARMON S BUE 1 5 KA - 58 SFBUE F 2R S L
AT REAR L, I AR DROPR X B A B 6 5 B A L B I, X
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Sy Bk Fisherian (20 25 5EFE (Hirschleifer 1970, p63), ‘B &fEA4 = 514 %k
FHH AT B 2648 R 7€ LAY . Samuelson (1976) BARf$E AR A0 B B 4 M 3%, .
T THFRA T I LR %

R 2.2 et HAZEA R X

L3 SEAAAS AT BE i e AS & A2 B EL RN o

2 ARRMIA S H AL H AR

3T AR PR R RN

4TI A e 1 o

5. &Rl BT AT 7 5E ¥ 1 o

PA_EABGR 25 SR AR W R A, AR 32 RETIUYI 28 A JE BRI 2611 T ARRR
PRI o 5838 (KB AS T (135 SRR E AT DAAE AT B A AR E BRI 2615 T
AR 350978 B R 0% o 58 38 A T 3 (9 3% SORR 2 ] AFEAT AT IS T A B2 AR AL 14
IMEIE 3t S BEAAL A O fELAE 45 TC PR FE 10T P LA AR 43 I o X 28 mT DLl
MREEXS AR )8 B KA R

2.2 BARF AR5

2.2.1 Faustmann 2R MR B

A U TR )AL A PR R AE A A IR RO 26 AR S AE R E AR MO, AR 2T
LTI A AL IR AR A% ARS8, A e 360 A 28 300 10 Jir D0 2 3 AU JE PR 24 2%
T HERARNFBUE B KA. T r FRoRSERR R, H ¢ Roan R A, p &k
I SLACRARI IR R SEARI RS MUARM O MR A2 B AT, e e 7 Sk
REMAIINERIAE, Eln, AR AR . BRI, R RARA
IR AR R AT 28 ORI A 5 AIFHE

BB B B BN - RCRA AR P R, At U, A5 AR MR
ORI FoR, 7 BRI 8 Z S AN A R . MR RN R 202
H IR A7 7 B AR BT MR (R 8] 52 57 3 T BN o IXEESN G H BN N2 IR
BT A T EE BN TR AL

FI T s bR ik s e At , S tlils2 IS ), RO S RARMATF:
FERH EIFAE T — M. I RR 2.2, MREEE —MRAUH T RAH I
{2 pf (T)e™ —c, b, e RGBT, &1/ (1+0T FEI A T o IR YA
fE . 3% BRI A RARUSN 2 IS I B AR AR I 8] 5 (IR 00 bo MO
PERARZ G, AR AR R ASE ¢ 55 BT RIRAIIT UG 1. ARYEMR B 2.2
AR, AR A R R R AR A AN T i 2T R TC PR . BRIk, JERR S R R
FAARFIUE R R
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pf (T)e™™ —c+[ pf(Te™™ —cJe™ +[ pf (T)e™ —c]e™™ +[ pf (T)e™™ —c]e™ +--.
PEEUATRT pf (T)e™ —c 2 Ja IR IEE 5 A2 T LA R 51 (1+ e +e?T e +) ,
St i, U RAIETF (1)

F R T 5 R s 38— M A B DS S0 A I A -

v —(1—e'rT )_l [ pf (T)e™" —c] (2.1

(2.1 R T2 — AR DUE, R R T TE PR A i 2
HZE. & (2.0 BR#EA Faustmann A, BHUME (BLV), THIEME
(LEV) i B3 ME (SEV). "Bl E 7E T FRANFE AR P A Wr 1A%
TR T RO PR 200 B A8 A 118 A A L AL P AR S0 S MR AN« 24 3 i 37 5
I, XM R 1 T A AN R

HUEEMR 2 (2 5% e U e AE e KAk (2.0) I B bR Fik T, FilkkdEw
2RI, BB AN AR B AN (T Ak T AT AR 2t o AT R i
T AR A AR ER —FEM . (2.1 RIS T SR —Br S50

V; —pf (T)—rpf (T)-rv =0 (2.2)
Vg (2.1 A€ XK, RV 750 52 5 Aamd i — i S50 2
Vi —pf (T)—rpf (T)<O (2.3)

H—Fr2%.. =0. 1 (2.3) X051, s rFe s 26 T4 K ek 2 e
B, BRI /(M) <0 &AM —rSH (2.2) XEWMERETTA:

pf (T)—rpf (T)+rV (2.4a)

o

i (T) —r—+ rv (2.4b)
fm T pr)

30 (242 FoREAMAARES L 2 BT E R — MRS AR K E
pf '(T) BIMME (FEX/Eil 8L LHS) 55 T 1 BRARIINL 2 AR (A EL RHS) .
WL2 AR SE TR FAE— AR SRR BT S DRI 2 r 088 (U as rpf (T)
I b R R RESRARMRATAT FF A6 T — N AR 1) - i 25 4% B2 0 R 1 B v , v
el (2.0 XTEAEIN, 8L GEE RN RO M E, BEH
kMg A~ RE (B PAERR S, Fik, B v s s sk
) “Sr 4 B < R4, S50 (2.4b) 2SR HREMAS [F B 5 B R AR
At B Fe RIS B B S50 L BRI 3 K (FAD 5204 1 1 s bl
I A RAGK PRA I E DAL 1) b F 4 (36 =100 AHS%.

Faustmann FRAKEIN AT B 58 BUR JLANJ7 1H :
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A% 2.1 Faustmann AR MR RAR R i AR (0 B Th) 2 24 S R AR PR32
B 2 M 55 T S SRR I B 2 AR I 5 (L2 AR S5 T MR 0 A R R 7 A2
DR AN

HE 2.2 FeAXie 5 LS o i

% 2.1 FEAARARN Faustmann %Y, von Thunen-Jevons [ 8 —4 AR AT AT MSY A2 () bL 5

Faustmann %! AR AR MSY iR
FEHE 58.1 60.0 99.3
TUBANE AT
p=45€ 57.0 yn Al pm-Al
r=4% 52.0 51.0 Al
c=800 58.7 Al A

X4 E MK R A, HOMARM I LRI B AR 250 T, 3R IR 5 g
Hyr b, L2 ROEBEKAEFE, 1% Excel. Matlab. GAMS B ZRAUKE B A# T DL kit E i
AW, fEiXH, FRATEAHME 2.1 F1 Scandinavian A1 U.S.HI4E K%, F Faustmann %,
von Thunen-Jevons ] B —FEARARERLFN MSY #E R  HHAS 1] (R e e 1R300

Scandinavian IEZEHF K

BATVIEHL p=35€ B LI RNERSIAMNAE, AAFAEEA )y c=700 FFAHT, RBELFRFIZN 3%,
XS HH M2 A A B IRAT R HE LR . )T RURME AT CnbbEde s, ATHW N E: SIS
p=45€, HHTA c=800, SLFRFIZFEN 4%, HAL LA, Rk 2.1,

FUELR A ARIIE I T A SR S 0 A8 43 ; Faustmann #5745 W (AR 2 B i, R
MSY FERIUAFH T K e AR DA ZERT AR IX M, Faustmann #5845 MSY BEI45 ¥ 5 46
BHAME 2 41.3 50 Miim i 2.2 HRn] A AE AR S0 e U AR = A 5 . — A i B RS R R 200
FEACARHA, ST o8 v 1) 5 B A I 3 K AR . 75 BRI TE von Thunen-Jevons 1) #.—584%
B, A SEBRA e RRAR A fm

X ERAHEMN

XT3 ER A AR, FRATH 100$3B A3 RAE NSRS, FIAE A 84T 0ERT, SERRAIZHAT)
N 0.03. BUBE A BT T B4 AR 8L & 5 Scandinavian Y AR X —

% 2.2 AR Faustmann 7%, von Thunen-Jevons [#)5— AR IR AT MSY #5581 Eb 5%

Faustmann 1% 7 B — B AR AR MSY i
FE 1 21.7 30.9 28.7
UM BT
p=100$ 21.7 ya- Al p Al
r=4% 20.3 26.87 Al
c=84% 21.7 Al -l

2.2 PR HUGEY 7 Z AT . TR, fATER 1 /£ Faustmann R, pacfh
FEL A FIAR M T TR A2 A BN 205, HEARA N R EIFAREE R R SEhr
FZXACAIA = T RE W . FE, Faustmann 185 MSY R 2 (43 H AR ECK,
[T HENER.

3 (2.4a) MK 2.5 FoR. K 2.5 fiiid 7HE 2.2 F IR S SR LA A R AR
SR LR, iR b s 2k, AL Rl AR 2. PR R s RV
e f /N IARARH2 A] BEE B Y, P AT B o il 26 A 0T R R o A7 e 0T
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BRI, T K CAl WA G IRIBI . HL2 A B2kt 2 NI T 46 & i
W2 JE R, fERY) 58 FEHIHE MR SHL& At 24828, IXANAE sk 2
Faustmann )i L 1w

50

_—0C
MR

——#——————————————————— Rotation age, T
Zy 40 60 80

50

& 2.5 Faustmann S04 1% s
2.2.2 AIEEET REHLE

FATXF Faustmann A7 FN 55— i i 1) von Thunen £ Jevons $2 Hi [ 5. —
BARIAFIAR 22 SR MSY 1 B 0 LB

E—EARBIBERL  von Thunen il Jevons B bk 3 8 TR AR O\ 15 L
KAL) B AR e S ARl 1 S5 R 1. B — R AR i B

max pf (T)e™ —c (2.5)

Xt T SR B0A5 2 T 1 A RAREN -

¢

Tg_r))—r (2.6)

BRI IR AR (]2 BRI A BT PAL 55T SEBRFI 2T, 553K (2.6)
A R AR of (T) (NN A . A ZBE B 7 ARSRIAC AR, P
DL — BRI I 2 AR AN L AR S 0k . W IRANE (8 LA 4, A4 AH
I RG-S B AR th i S . [, M (2.6) sAE RN —BHE i
T 5 Faustmann FIES %58 2 A LS . Faustmann %A RSS2 68— AN B = 1)
Ml pliA, Kk, Faustmann F%e4%# — 52 b von Thunen-Jevons 58 % #%6 .

BR8] TREN MR 507 5L B (R R AR I i
B S B TR) A PR G AR 77 i KA o AR TS R FE AT AR R A G A K 1Y)
— BRI Z G A R, B4, EATRIRRS T B S TECE BT AN, 2
Ui, ERMANRT R 8K, i, SERTIHE, @ik T ok
L MAI 18 KAk, et

13



f(T)

max —= 2.7
T

X T SR—Fr 54

¢y (2.8)
T

(2.8) RIWELR CAlL, ALk MAI (LK 2.1 FIHE 2.1). AR$ELL B4
ALK, MR PERARET AR YEFE A KBS T EEFEKER . WE 2.2 1 2.4
A= Zed CAE 2.1) ATA1, X AN E] SUE 2 MAL TR . FRATESE —
FiPeat, XANTTVEFAEN S, BOAE 2 T ITE LS AR FRE SR R, Lt
wpAS . IR TR ARA, TATHNE, WRREFERNLF R, HBAXE KR
#R =52 B F LR AR A -

Faustmann %I 5 & KT E M X R BN ? B feE, £
Faustmann % %4 F1 (27) X MSY AR MW E H K A A~ 0. H
pf( - (pf+ T(THH T § %ok (22) X, EHEHEA

fm _r (2.9)
f(T) (1-e)

8 (2.8) MEFHRRN /(T £(T)=1T ZFE, (2.9 RAHLHET (2.8)
R ED, o, ril-e™=UT, RAXHPIEENHE

im— "1 (2.10)

r—0 (1_e-fT) T

M (2200 RATH1, HA 2 RA RIS bR R 285 F 0 1F,  Faustmann F
MSY AR A S, T H, YR IERSERRAIZ r, (2.9) XABA (2.10)
L A& AR, Faustmann B RN 2 A —E = T MSY SRARHIFL 22 Ak
A XU Faustmann FEA%HS S L MSY FEARBY BN . LKA, T A
7 IEH, Faustmann #4568 10— SH0T LR R N

f'(T)/f(T)——r£1—-pf?T)]/(l—e‘”) (Binkley 1987a).

BAESE

wtm)ee
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AT ET RS, W LIS E

-7
_f(_l_){l_l—e } (2.1D

rT

c
p

MR FEE N2 E R S EEERNEE, o
c/p<f(T)e™, Ma, FLAFFH] Fsustmann R4 K T4 T MSY IIH i

(1-e)(rT-1)<0 (2.12)

RA2r>0fT >0, (1-e™)>0 , #4, "LIEF] Faustmann #&1%#
bt MSY Rl R ZcfER (212) gr<1T .,

IS H MR L R 25 3 2 Faustmann 321K i68 72 t MSY #e ki K iIWe ? Binkley
(1987a) AN, KGNS I T L e i B A 12, B, MSY Rk K47
100 4. Fk, 4R Faustmann fe Akt 100 4, B4, SERREIIAIZ L 100
ERFHCEN, B r=0.01, XFMESUATTEREE . (B2, AT AR
PEAR,  Lhin#ar bR, EAR] 20 RN E, MAI SUE R R RE, AR %
A ORI ShIE PRk, S FSEhrR]Zg 5%, Faustmann 4kt EK
F MSY ki

a5 Faustmann Y1) R4k, Samuelson (1976) &
AN R B B AR Faustmann AR TE R . T e S e ]
DU Ik 3 TR £ T 37 B A ARME ) Z2 0 S Aok SE L . TS st AR & S 55
FePER R & ) L AT AR R EIOR KR, H 6 BRI T A &%, ARk s
RS o 2 e KA

V—pf(T)e" —C—5IJ e "ds (2.13)

17 3L 4 5 (B S0 S AT o 1 1 S L 2 AR R
BUO 55020 70 45 309 B PR OR o PR BT 2 2 B kAL G . — B 5 B 2
pf (T)e™ —rf (T) =& fE. ERFNENAET, V=0, K (213) R

f - _
5—r[p E;ﬂ C] (2.14)

(214 KARANF] (213) X —r FESKMA 2] 7 Faustmann 1% 2
%M

2.2.3 WBBESIT
Al DLIE T b ER A AT 5 2 Faustmann A RS ) JE 1, X L gt B R B AR 2
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TS AR FAE T, SN ER A e ma A e 1 . 1 F ELAE S i 2 il
X T M S ECRM ey g (2.2) K-
0=[£'(T)=rf (T)=rf (T)e™ (1—e'T)]dp+r(l—erT)ldC—£V+%V]dr+[pf (T)=rpf (T)]aT
(2.15)
T " %7~ Faustmann 84558, %450 (2.15) 12 AR R H0E 3 nT 15 21 H A
AR,

aTv _ [f'(T)—rf (T)—rf (T)e ™ (1—8’” )1}

- ., , <0 (2.16a)
dp [pf (T)—rf (T)]

dTF pf (T)+V+iV

— ar o (2.16b)
dr [pf (T)-rf (T)]

_r -1

dar’ __ r(i-e”) >0 (2.16¢)
dc [pf"(T)—rf'(T)]
R

DM AR Sy BER G, A4, (2.16) RIRTHEE —A~6t5, [H
FEMIEA T4 7. NTHE (2160 RO THIHS, 48 (2.2) KRS8t
FIFH f(T)—rf (T)—rf (T)(1-e™T)" :—pl[rc(l—erT )l} <0

SERRAF R B SRR E e H

=pf (T)=V —r(1-e ") "Tpf (T)e " =T [ pf (T)e " ~c]e "

Fon (2.160) AR, EHRRN
rT
~(pf (T)+V)(1— =t _J

R ST G110, 2 LA, LR (- ) >0, B,

I, %X (2.16b) A2 AK.

DL EZE S as R

2.2 TR RAKT Faustmann 384K IERIRZM, 335 SEAC A% AT S ol
X A R o

TESEAANAR I 0 SRAR I BRI ES [ 5200 LA RAR ML 2 AR T K, o
FER B AR AARs . FIZR B BN IE BRI L2 As, DRI 2 4 R A ARk
e, SET A I N 2k > AL 4, DRI 2 U D ASSRAR AL 2 oA, o
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BRI ERF AN . EHE 2.2 7, FIHE 2.1 s B A g 48 VAT 5G B AR A AR
R, o 1 HMEIR e AR AN LE AR S 73 A 1 4

224 WEALsefiBIAM e

FNH AT IE, FATR B TR PR AES 8. PR AT A B 75 3R
AMABGRDME . FRATIRE 55 WA AR A3 B HE RN K ek 2, B4, #e4k
RSN R CLLAVE AT ) = AT s e 4 15 R £ e 2

AT S L BT AR R 8, X R AR S I AR it
Y5 ] B H IR (Conrad 1999, p58-77; Clark 1990). fHHAMLLS [ b 48 T #84%
U4 P38 A T 51 A2 R SRAR R P B AR A o A L2 i I F8 TE B AN S0 AR T A 4 38K
REMR . FERERAREE LWTF

SF = f<TF):f[TF(p’r’C)] (2.17)
TF T (p.r,c)

T AARAA AL S N2 R] LA A AR B oot e A3 52 Wi ) BB 2 0 A o B AR
Blo ARG B FRR AR BT, AR S ARRECRAR, DI AE IAH (ke
BER . EHRAIG IS 2 R AR R R Ol W RARE RN, AR AR

ZAARMA G+ I 23 RS RS 2 SR S i R S AR 3k S L PRI AR S 7 17 A2 4
I, KSR LS R WAL e ? &5, A& w = p,r,c Ronsh A&, (2.17)
EWORPRITEES 8

ds* TJ[f(TF) f(TF)] (2.18)

4y T T

M (2.18) AR L, KIIAHF LR e DL ER T PSR ER - SNl A2 AL
HUE S TS R Ty, MR KR S K ER 2R . RIEIR I
Faustmann #e{ii¢ bt MSY HOFeARES/NITE, A4S — I &2 IER) . J8F,
ARAF A A AR 25 B8 TR PN Jse 7 P S A2 7 £, (LS BE T A 4
sz e A, bean

s*=s(p.r9

4R, W Faustmann #AXERETT L MSY #4558 KHE, BN (2.18) =X
S RIS 2 A, A S NI 2 A R I XA G O Al 528 AT A
%2 Binkley (1993).,
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Timber price ($)

Volume (m?®)

2.6 KIIAM Lo 2

Kl 2.6 H5R T IE ARG SR LA 10 R 2. 7EEE MSY K1)
A BN, KIAARMALEG &2 a2 iR, (B4 MSY s, BEF&EL
AR BT AN LRI A0 o

Jpw T 5 2 BRI AR s i 28 51 RS 1R 2 2 5F - FATM T 4 . & 0
ST ] 8 ) b B AR PR A BREE ST (B ARM AR, S R AR MK
WML dh 2k R & & T 47 & a4 s # . Johansson AT Léfgren (1985) AN &
[Kl 2 Faustmann 5 AHEE R 1) (it 45 bR HiBOE BT IR = #T 2 AR, TR T K
SIHTIT, XL R H R AR SRS W AR A R B T AR A R — AN AR
ARG, s, HERWE BRI SS B MR IR B E, A, AR
Fl—AN—HEmA IR AL K2 (L 1994 4 Wear & Parks 11 37115
PR AN (AR M5 A0 1983 4F S.Chang HIARAMRE BE TAEAS AL 44 T A i
2D N

2.3 ZRMRBIXT Faustmann 5 K120

MBS — R HEWBOE TR, KA, BHRX—FEie s
KL 1000 Fo Vi 2 BB T H 2 ma bk 300 s LR AR i 48, UM 3 &
ARMBUF AR 210 o 8 PR B R PR R ARAR B X R AR 2 o A
Bl A A 1, TR PRI A A Fomd . M IRATAE SE LB T Fikh 2
HI L BRI, EATZ R B X ) 2 JE 3 ). AT RATEFOGE T,
o] 52 B AT fRde 3 BB AR 2 R ARl i e s e, Eoan, BRI ELBGERAS #r .

KT ARMBLXT Faustmann 21K FI52 M4 111 (Amacher et al, 1991;
Klemperer, 1976; S.Chang, 1982,1983; Johansson&L&fgren, 1985) CLiEEALIN.
Amacher (1997) Zgi& | ARMBLHIFZN, AR AL STHRAN SE B th #7338
SRAHAN P20 o RARA AL A5 RSN ARSI S B AT A5 SR AR R AR A4 B8 AR

18



AR AL CHPRITRALD PR, T 0 77 B & 25 T L A0 AR PP AS T e i
Fio TEMA =B A A R L 2R 1) — RAEUS I, — AN AR 7= B, TR B
AT, AEWSCRIRE A 8 TR i 0T 5 R SEBR R AGETE K o T — SR KA
ARSI LIRS, I AN BB . W= Rl B m] DA MRA A ABLAE R, SOk
PR B AR B T, IV RonBUaEBUE, XS5 HE A 3B 42 #
7t Koskela #1 Ollikainen 2 #7 ) 3& At = (2001a).

2.3.1 B

1R SRR RARAE WS 23 B © B BB u, B2 RS TEPRIE IR 451
I ILE A

V(r,u)=[ pf (T)e ™ —c|(1-e" )71 (2.19a)

HI B = pLl—17) —u Fe s AEUSC I Wi 28 B0 A0 B A B IR S5 G SE AR S, N p HISE
S ARZE 5 B AR AR R BERARB R T % o S BURT BB ) bl i s
TR

oTF
ou

F
O ___P 1r.g 7l
or (1—2') P

=—TpF >0 (Zlgb)

PR, B SRS at B L A AE A A St _E R XGRS B D, R RE KR
e, PIEATR 2 T — ML= A

2.3.2 W78t

FESL AR, Y b RoR RSO IR, — € WY N SO SZ 3 (A
HHFELE W~

[“beds :? (2.20)

R AR LB 0, B4, MR (2.20) Frf{EEIb=rev , [
U, MABIBLS GrEU = (1-e"") " [ pf (s)e"ds (Johansson&L éfgren. 1985,
p99). e AALARHEIBLE MR A T BB S 4t V, (0)=V, =0
M, Vi, =0RITS =0 SCHUMERL 0 22 51 R MRHAR 4275 BUE — URPE KR, (HRE X
SEARES LA S

ST B AT T TR A S A B, P a) Fo5, b
| RS GI R RR (ST R RO . BUS LA

V[a(i)]=V—¥i) (2.21)
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alD /r FRAE W S A 7= A B B (5% 220 MHFED . A
Vi [a(i)]=V, =0,, FrUARARES R AN B2 LI AE 7 FI R B
MEFAESTIEAEAE K AR B R SR E AR M BE @, #3210 B AR sk 5L

N
V() :(1—e’rT )71 [V —aLT pf (s)e”ds} (2.22a)
AR T W —BrEIEeR N
V; (a)=pf (T)=rf (T)=rV —a| pf (T)-rU ]=0 (2.22b)
Hrp

L,(E-T,A)=F—f(E,T)=0=w-Af_(E,T)=0

FRAM R FHFEUE, V R A EIEARF BN L3 AE.
B a Xt e L de e AR FIBCRIGR T [pf (T) - rUTHIRF =, WRELGr B
AIATRIES TR BB £/(T) >0, b4 mT LS 2|

HWEIEE 2.1 L) >olt, pfT)-ru>0
ER 3 pf (T)—rU EFHERA

f(T)=rU =[ pf(s)e™ds pf (T) - r
pf (T)-rU '[0 pf (s) J-OT of (s)e~"ds (1—erT)1]

WRAEZ G ERTAT AN, f/(T)>0, W13

1_ e—rT

pf (T)‘[OT e "ds >L)T pf (s)e"ds < pf (T)( ]> Jj pf (s)e "ds
pr(™)  r

f
IOT pf (s)e"ds (1— e’ )

HHAHBERE 2.0 B £/(T) >0 Al %0, SRARK 8] & _EARH I E pf (T) KT KAk
PPl AU o« B (222b) R —M IR &SRB e 21 Milks
VTa(a):—[ pf( ] - rUQ A, T <0. B, FFxd AMAEKT W = B2 4

HAREE o
FRMBNT A Faustmann #E7 sh fA N FR AR IS 52 A 25 i

i 2.3 ZE A X Faustmann 227 1840
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@TE A RARBE, I BRI B B I K R R4 AR

(0)VE A BFAE— UMW IR, ST EL BN ST A 77 Bt e AR 05 5
]

(C)RFAF X IEAE 2B K 3 SEAMMELAE N A B A A L A FO5E AR o

DRI STAR R 2 TRl AR W6 FRI L AR YRR/ S 15 D32 o 2 L 2 B
A, AN G RIS L, R TR AR N . — UM S 72 Bk - 3t
FRY A1 0 2 0 3935 1% 0 30 e 2 R SR 4 FRAS 1) 9 B 868 S0, [ E £
RS . B G, ARPBEE IR RAR I AR 8 B B B A SRAR FIHL 2 A, %
R R B, R T A AR AR 4
2.4 BIE

[ 2.1 () AR B AR A 245 R B, WUAR B 5 45 31 2088 B AR )
Faustmann BB B IERRA . SCERP @ MUIE IERFEARRAE K E Wik, B
FIZEIATE M, TIHRIATEERE, ERME B R E — A RE s, X5
VOBAE J& I Z 0 2 A8 . X BT R e A sE B i ruE 2 A .

B, RERNT— R M8 Erhe e, (H AT se 3k w15 E
= . McConnell et al (1983) 1 Newman et al (1985) K LA ¥ H1 5 5
FCASAESEAN I A 2 AT DA 1), s iR A B e A #2246 — AN RS AL
SR . Heaps (1984) #1 Heaps & Neher (1979) Ay & Fvi % ) & Xt
KARBE I E M, Kilkki & Vas&en (1969), N&lund (1969) #2Hi T Faustmann
MR . AEARATTR R, AR AR BN I N D AR R B L AR B &
s LA I BEAR A AL 43 T VA N A AE 12 E DA .

TR H], 34T R T8 Faustmann RS 1IF g 5 EUGEAH S — /N2>
V2 e eI E 2P, (BE—NEW LEEE Hyytidnen 1 Tahvonen
(2001) HHZF =& PE R T RN WS Faustmann B 7 EEELEL. H 26 H
S.Chang (1983) 58 FH & B ES J B IEALAY, 43 BT ARAMRB T & A ikd AN B3 5 FE 1)
SOl ok, B FESS AR Brazee & Amacher (2000) SR, W iE
XPARERAR AL QAT 43 A Faustmann 40 %68 18] B, JEI8 40 Lt i@ AR 9tk = 1 — A
I AR BRI o TC A TR AR A, A X AMBE AL B BN T IR AR LSS
I BT RIS 6 B ARMORAR @ ST et . 55, AR B — A i J A 7Y
UEBITE R 5 2.1 T AR AR 3L () @ SR b SR ST 1

2.4.1 RIEEZ S

S.Chang (1982, 1983) X Faustmann %! fif | —ANEEA 8 A F B IE,
fhAEEMRTE SN B T FE RGN, BB IR KR, IR Ik #E
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O FE H 2 IR IR . Faustmann 580 (8 1 B IRD & 7EAH 24K B B TR1E5 B2 1
PRI, FEPTA AR A N AR ER CREF AN R AR AN IS 1 o R B
AP BIAE RS MR ST b % A s A AR R AR BE AR 23 (A A

Chang AR MRAE KR ELE N | (T,E) JEEHES S E N FIHRMAE KR EF,
g fo>0 ,f, >0, fe <OF f <0, X T f, <()0ARERRHK,
N IR T AR ) ST HBARFAE AN RSS2 (Amacher etal (1991) #42F)id).
F w RN B ST AL AR, BRAE AR 3 (4 48 5 1) R A e PR e b A A F % )

maxV [ pf (T,E)r —wE ](1-¢™)" (2.23)

(2.23) P —M KA L2

V; —pf; ()—rf; ()—rv =0 (2.242)
A
Ve —pfe()e ™ —w=0 (2.24b)

IREHE, MR¥EL BRI kBRI ARS WE B E S (2.2) &—FE1.
30 (2.24b) FRSZIEHRES SN b T 55 0 B R 1 AR 5 5% 0 ) R
ENEE I

(2.24a) A (2.24b) XK, FTZJIH Faustmann B A R e A ie
FE RS 0 0], e [ B SRAE N R, T R O A T A AR T
HAEAR B

TF:TF(p,r/‘,(/:j (2.25a)

- ==

EF :EF( P, 5c) (2.25b)
- ==

BIANEIR, FF 5 BRI E I, 12 B T AE AR AR s TR RSS2 B AR
RICEAARFR, Ht, EEHE S DO —, kB i, Bt
13, BREEEC. Chang (1982) F1 Amacher et al (1991) 737 T ZARAALXT
B RS ARRS AR BES% TSR, DA N SL AR 72 B FE AE AN HE 8% # 2
(1. 2 2.3 BI7s T HARARAMAL I RUR o

2.3 A R/MESETE S I Faustmann B8 1) LA

BT HSS 16 Faustmann B8 A /MK

o
eR E* T* EC 7€
TSRS +/- +/- 0 0

S : +- -
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JES +/- +/- i -

i b - +- -
RAEFEB - +- -
BAmER - - W

BRISRIE: a SKET S.Chang (1983) A1 Amacher etal (1991). b 3K H T Brazee 1 Amacher (2000).

2.4.2 SHME

RAE — M 2 5 3, AR5 BIRIIE BB 5 2 MBI A i £ . 72
AT b, IXAF 8 Hansen £ 1 _EACFEL X — )@ (Helles #1
Linddal, 1997), Lé&fgren (1984) fE/RMIeiFix— 3/,

it Brazee 1 Amacher (2000 X% [a] @gEAT 1 BHANFUNAT 7T, AT
B FEEADAATE R o ABATIA IR T2 1% B8 A0S RIS 155 77 1) B A5 =& AR 15 0
B E/ME, B, MRPEHRMRF S DUE R T 5 2 B A R 4L, Brazee
A1 Amacher FHAE AR i 4 B (/0 A A B 1 B — A0 B AL (1) Samulson 1A 2
By 7 Faustmann A3U. BIAKELALEF=H F —ER1E LT LI A I /)
1, BERMEE T H—ERBE 5 5E Lo BEARMEBRERAR KA, Fit
FEF—MRAGAN, HRFEDILRIREAMERE (IAD,

F-f(ET)=0 (2.26)

EXMEER T, (2.26) RLR KA 5™ HAR KM ZFATH (Varian,
19920, iEid (2.26) A LLER— A #, XARARBOL A S L
I ERARARL, T A A 4 ) O AR M — AN AR s R B A
PR T M PR RS B /NG 1) i 23

C(r,w, F)=min,, {WE +(1-e"") A} (2.27)

76 (2.26) U, C() AR, ARLHBENE (WMESE,
A LTINS 32 ), 365 RIS — DR R E RS T UG I & AR
KA IREA, 5 IR B SR & 1 B AL

AT RVE PSS ). BRI — B o, kg B H aReek UL (2.26) A4
AT

L (E.T,A)=w-Af_(E,T)=0 (2.282)
L (ET,2)=rAe™ —Af, (E,T)=0 (2.28b)
L,(ET,2)=F—f(E,T)=0 (2.28¢)

XA R BB —, MREE LSS ) B b AR ST BRSSO I bR IACRS
B, MREREIRAR A FR A S T RE I RAR AL bt s 36 =, AN E
B AR KA 22 . B2 Fii & (Brazee #11 Amacher, 2000).

N EELE (Silberberg 1990, p256-277) &N HAIE A R L,
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IR AE AT 4 %0 R 2 (2.28a) - (2.28c) 20 A B /MK 25 [8) T3l 2
Faustmann #5284 (2.24a) A1 (2.24b) K pIWas E IE & K. Ak, FHES . TC.
AC TR B/ MU AS B, MEXS B ) Faustmann BB BT T A1 A "ok, n i
RS B MU SRR B KA R A ), B4 (2.28a) - (2.28¢) LW FAFm 2
R F —f(E°T7)=0 Rk, NGB EAnE (2.282) LA (2.280) 5k
A T Faustmann )55 1A (2.24a) AT (2.24b) K.

7E (2.28) WL FEN R —(1—e ™), FHEHE, HHHMmHER,
AH N ) Faustmann —Bf 46448

w—e T pf (ET7)=w-Af. (E",T") (2.29)

e RR A= P A (228 RX) h, B (ELA N Braee
I Amacher, 2000), 1531 A D203 & 12644

N pf (E,T")—wE’
(1—6’”*)

(2.30) FEH L RATKIE AR IR AR 1 TE FR 6 4% 1A P 44 SN T TR
Z AT RS R AL, (2.30) NIE SRR L, A ZT Samuelson A1 A
Faustmann #5275 i () - Mg k& n b 78 - Hb B 2 RS — AN RS AR SRR BN
lig

(2.30)

e pf (E°T")-wE” pf (E",T7)-wE’
(1_e—rT*) (1_e—rT*)

(2.27) RHIAEES Faustmann 15 IIAE B O 1 78 49 26 12 bR 5 L 20
TES— AN AR IAMAAR 8 4, I LIRS 75 3 MRS SEAR R E . WERATTZ B
PR AT, X TEE T RS R

F 2.3 1457 Brazee &Amacher (2000) 53E-T-%% 77 Faustmann #E7 ) LL 4%
FRAS T4 0 o PR R BRE ) RCR AN B S WI NG, (H ARG B (LA 18D
R, X R AR AR o WA R R AW NS ) Bz B A AT A
sl CHTIUHE—F), BRZRE#m 53 T-%5 710 Faustmann &8 —#, 598
LR

2.4.3 REMEL K%

FIERTMIE, FAT— B bRl M e — 3%, (B, Mok 53
- Hb M L BE 4 1, a1 b PR 38 o AR AR X R (2B A 2 5] 4
e SUAERI IS R A5k, ST R S A L4, 33— 7 i T

A= +pf (E,T7)= (2.31)
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wid. EEELT, L AR SRR LR Gr ) B tE i
(R EE B RALAG T, T DA b PR b 7 320 iy >k o o 1t FH e 2 A R 2 B L s o

FENTHERRMRACTE AE i FH 3 19) R 7 A, b Jo 5 e 0 1) e o P A 7Y
FEH R MriX —m) JE R T B, Ektn, Barbier&Burgess (1997), Hardie & Parks
(1997), Parksetal (1998) A Amacher (2008). Brazee & Amacher (2002) &
DT —/NME B, AR T B 1A= AM I R T SR, R
AT Amacher et al (2008) #73 A, (HIRATRAG TARATEOREARY, Rkt
Hin A AV AR P 3

R EE — B E A 1 i, IX et a] Doy mvr 22 /N, /N
PR30 (18] b 5 A [RIELAS ) /Nt b o AN ) L, R 4835 i) 2 DA
KA LM as Ay BAx, fEX B e SRR A CRolkD AL i 2 8] 3647 73 i o
SR AR IR A 0] R R A2 e R /N Bty (1% s SR B U5 s ) B AR A 7 O

LA =, MR ERAR N LA AEN |, AN RARERA w, BRI AR
NN ERMEE, B (), mfd;q)>0, f,(1;9) <0. HFHAKILFR
HEFE R T R g TR, B f,(50) > 0.0 A Pa AR A, U
AT AA] — ZINERA B R R v AR R -

ﬁzI:[paf(l;q)—Wl]e”dt (2.32)

MR FEAEATAT — I 1) s AR — B 251 p, T (15 0) —w = 0 RIEFEAOI AN 1R SE

B2 TR SR F T Y AR | HOBIZE, T =T (p,, w,q) . H2(2.32)
AN | AN BB/ St 5 AR A R B, 7] 0 s B8O AT T
P 7 (Pg W T, Q)

S B2 SR Faustrnann 255Uk A & AB
8 b B AR MR KB B F(T;0) 1T Ry (T;0) >0, Fo(T;q) >0 4,

Faustmann /z}iﬁﬂuf’:ji’\jv=[pfF(T;q)—c](l—ef”)fl, E AT AR T S
A [R] ) JR P o R/ B IR U R B S AN E AR B I R R R A T

' * * oPV .
9(a)=G (o) =GmaxPV =] [[['h, +"(1-h;) g (q)dg — T -V - =0

1
L.=].9(a)dq
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R TR BRI E A=k, FRATTIEIR Lichtenberg (1999) I, H g
FTonEHRESER, 0<q<l. q PRI GOQ)ERTEFIRZ N q /MU

Bt g()ETR G)MFERRE, B g(q)=G (q), Bk, LHIHER.

G=| g(q)dg (2.33)

PEARAMER G TAMMAL, 7 >RV, >0 B PRI (1 4 4
2 b R e VR e O T R R R S T A O i, AT T R

ik 2.3 XL E B S L HU A E, T R R IR

(a) Ho=1H1f, V' <z M

(b) M g=0HKf, V' >z

Bk (2.3a) A1 (2.30) 58 LT MALFANY AR FIE, EATEK 7 & R
17 by 12 S 1 B S =T 1 % 139 1 e N 4 W L Gt S = P 1
PRI, = ot R, AV ARTRROY ) A A <e i 26— %€ 5 AH5Z . Ensuring
that both agriculture and forestry are practiced in separate unique, compact land
areas. fESLERHY, FEAOVAIMOVIZ 3 TFIT . SRR RIS e i) ot £

HI he Fon st mm AR b A MO R EE 2y, BRI, T AR RIER 2 2 ha=1-hy,
PR T30 1 228 3 R R 5K

I . \
max PV = O[V he+7"(1-h, )]g(q)dq (2.34)
WELAF

PV Vv _x =0 (2.35)
oh,

I Fon i S G FUE, 4% R 5T A R o) B AN ST
BERE (LM L), 23 T AL AR

L, =[ 9(a)dg A L=[ o(a)d (236

NFAT LB LEFES ST, TEELENIETERE 0,
w = (P, P Crw), (2.36) X 23R T4

dL,

¢\ 99" dl, =/ o\’
W_g(q) : —2=-g(q°) (2.37)

oy dy oy
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R4 (2.37) KArsn, 7E-LH AR AR H R AR & E T,
— ot = b 5 B i AR A SR 5 b —Fh R ECE R . DR, — ELRATIAIE T A
T MO AR, Bk R T AR AR A o TR R A b I S
i BT SR T AT . N T2 FE 09 oy, W (2.35) Ask4x

(PEREES

*

c V c * * C *
aiz—i>o aq :_Vr — 7 >0 aq :_V_c<0 (2.38a)
op; A or A < oc A
oo _ 7 o 7
L =P 9 _ 7
. A A0 (2.38b)

U R AL BE I B R 26, PR A = (Y, —7,7) <0, FF5&
INBERE SR AR ARG A R AL T T

(2.382) 3. (2.380) XA (2.37) KK, BEEARMNE EHERA) 1
T CRFBE AT EE R I . SEBRFIR M7 SR N B A, T A2 EL
T ML RN AN AR B, X — R AR A . RAT R DE
M RN A B AR A AR R R 0, 7 A b AR PR3 o 51 Ak Ml FH b P 2L
RZINR o XYL O Mol FAERTHIAAM L5 52 E AT RE . BR T e
— PP, AN A AN TE B A KA A5 5 e 2 AN B Y, IR
b 73 T R I 50 5 R AR P SR 1 R R NI A S o KSR i 2 2 15
2L JE Al 0 JE R B T P R RS 0 A X BR . IX — a5 Brazee i
Amacher(2002) F AN [\ 77 s iR 3t

2.4.4 —AH Ay B B R

TEARTEIZATN A Faustmann Y1 R 2, A miE B HUEER % 2.2 WoKkE
AW RBMRERIE BER, W ot . SERANMBE— N A IEF A A
FHAE BN AR AR R 71 AR W N SR BE 2 At RV 9, 17 22 SCHER AR T AHOC & B0 6
7% (Amacher et al.2002 X X — Uk KA S R REAT L D . IEE EoRE, &
TE— AWK TR EEAE — 58 N I B 03 9 7 SR AN AR SR AL 45 At 2 AR Y,
O B0 X P P S 1Y) ) SAAE S A i o) AR AY , BR  7E AN AR A I ) BB P ) e AR A At
(1174 2% . Tahvonen F1 Salo (1999) I T 1% BRI B FH AR 3= ) — > FH ZL (1) 451]
T AT R T W] —AN B — M 1 A i B A BN S B LA 2 5 HY Faustmann 45
Y, 3 TR PR AT A A e R R, RS R A EEAT, N
K&, A SEIRESML, A kR EREGHEER ML, Fik, $F—RK
F R AR o T BN
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R I 4 1 RO BR B ufec ()] & M B %L, u'fe(t)]>01H u[c(t)]<0, H o3
ISR B I, AR TE AN B (8] B AR B8 80 B AL B B AR it s 28 7 &
c(t)FE AR T:

N —pt
maxU = | “u[c(t) pdt (2.39)

PRI TH B e 352 B A AR BN m AR V (iR Faustmann #5745k
) AR, LR & T To 2R ES R R L 30y

[Ce(temdt=[ "m(tle"dt+V (2.40)
XA )R R A% Y H RO
L— | ulc(t) pdt+ /IU: m(te "dt+V - j:c(t)e”dt}

Hrr, A ATHELZ R, TR A AR =4 7 R 1 i — B 244
oL
ac(t)

oL .
8—T=/7LvT =0< A[ pf (T)-rpf (T)-rv =0

—u'[c(t)]e‘mdt—}te‘” =0 (2.41a)

(2.41b)

A (2.41a) AL T EREA NN &L AR L, FEHRRN
A Te(t)]=e P, REATH RN RIBAE AR (r=0), TEK (o>r1) X
FERAE Co<p. %X (2410 RihE 7T lbrm i, HfhRR THRE K
FH U8 PR W 1 A 52 e e LS A e 1) e 88, RN R 5 4 A7 1
(2.41b FFIFESI—E R 00, Rk, Faustmann 7726 S e A i i R AY () B
51, Fisherian )43 25 ¢ BEAB AR CLUE R « 24 T 1508 3R BV 2R A ARMCRAR ) 20 25
PERA O FRAMR AN B, BATHAE T = (3.62 #50) B ibix —Ha,
2.5 /NG5

KEENW T HRRAET AR AETY, X E AR R RRE 5
LAY, B B /D R BRRATFFRGER . N T R AR A 711 5 1)
Z5F 2 K T B0 AR B ARG 36 B G () SE AR, AERAEE AT, BAT
I Faustmann A AL HE/E— & B B IETE AR KMROR I FT A LS AR, X — Sf
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T H AP HE B1 2~ 3o AR R, FRAARM i e, sefode fisk i,
1117 SR AN R v, B e ARG o SR PRI 3 R A AR ka5, (BRI
RIARHF BEZE MR R ENAR S o R AL Re ARG PR R 32 S EL AN A AR B AR, R
ARMBL, B RABEE AT (L e gEAz 2 iU A A4 22 RE A Bl /D
T F R AR R IR MRAR K B RS BB BT ) S (I IERIATHESR , K £E i ] 1 F5 5
ARSI LA 4
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