VAY-1Y0 Gladea / YA (s} g 5uila / 00 o jlaut / (gsbuall ciliialay dlas

algals gl alsidl ass e Guei aydai

FOleaes) dumn )35

1AS
- T

s3y2 55 ailif plaoly (VIS golaidladjo ali (nal | sliin 4y (55l 6551 S0 S5l allis o
Bpato 430 (o (Sakad 3l 00niS U pae Jolo byl a8 il so g L‘,:u_‘o‘.u] s A s
IV 1) D PO WO SRV PRSP [ TIPS L JOPON | B T0H PRGN DS PRSI EFPRCIL
aih b glale s 50 Uyds 11ao )8 e e byl ul bagd BLSY 0y (gl yusd
Doyt ) plaaly YIS dis e sl 5o yaeis |y 00ziSadgs Jobi oy a8 il plys ol ol
2 85} Mol &5 st S e S 51050 e ol oaciSiags Jobas
Camd et 53 95 LS (sla Jlw 0 Ll 1 eoliisl e oo (rizman g algols (SIS Solanss

sialys )8 53l Cod ) ad e @l it it sk jgihe Jalge 9; onh sl ke layl

o
:lou3ly als

Wl g A il = sleasil aSiSls shalead JQL" CALA P



okl Sl dlas V¥

Apady -\
J;.Jg.a ;;‘.’.L"‘"ﬁ 5 )1).$| wlilalad d.l.;..,uy olansl I P‘BQL_ LsLﬂbYS;.uJ 039 L_g))_»‘ 3 u_a.._la
(ol s ol o3l8 alge aileads aisb oLl (58 Slge 1 45 igd s
I g L Ja..:u: g C.‘.:._._..._Ja).) 5 o)ﬁ.'a 3)”0 s@.a..a...-.as.;—l 0gas- ¢)A.<...a et sb‘)@é
g oo s gader il g Dlalad as 1Yl g il (3L 5l o a8 5 )l
o lgal e aS e Sless 35, Jols a plgsl (VS gl Lolas S0 Bk
bl (308 Olge 3l At 63 0 (sl S ) 250 0 ol sty sledls
o1 S5 daogd Lnt s sl s phgoly WIS gLl ol ST
sl degi g b rmatlgil 3 Fshaiy 5 g legl el s Solle
Lol Dleas 3 Al jelass e o0 33) Sy |y plgols (YIS golasdlas o
s 00325 8 yo Jolas by 5l g osls 15 eslinul 350 |y plgoly gV Jlawzd §f
cslsls oo @uiS o et 1y plgols GV ) axls po (o o CeaB L) (gl
] el oAt 13O g0 Al ol Cdlae
ohes Jsk 3 1 ol o3 g 0515 503,8 eetd |, YU plgo e 90 Caond 0
VIS (5 ) 5 Jlomiaal 51 ol e 3l @l pgan S ;5 0S50 s
2 ol JiaS ey las slestasnl b ol Jo U9y 5 s 598l 5 990 o0 (52
J_'>)l dfb o.LHS..L:Jy [ o..\.;;SJ).m JoLﬁ .a‘,.“.fsa )1)5 Comy O g4 P)LQ%CAM:‘;

1- Hartwick, 1993

2- Karp, 1993

3- Malueg and Sollw, 1990
4- Levhari and Pindyck, 1981
5- Stewart, 1980



VRO 1930 (WIS gulialll dod yo faals du lin

S e B JulT g 40500 350 02l g pois (slgTend )3 Nigd ca el o5l

Ol ralys 05 0o Caand 01, Lled 6 S A alovil

930 c53Lazdl (IS 455 p

Sead B Bpas Loy s g plgd dms a5l plgsly SaYISL ISl o,
= 535 Olas oo 50 5 gy G 1 elS e i1 0 LV 31 S aitn
3 S b dgea plis SLYLS i cad LuSad [, VS 6,055 4 Digds el arilil
5 ol il (8 lwedgld rizman s co gema 09, il g Jals]
oYL Jlie 0 s oo o il g Hgd s 4B 00,8 g |, 5o 50 o5
o S 295 0l50 B pae g Jloaol 1513 a8 00 o 55 2g slazl N R
s3baie 4 g WS oo Lad Bpas il o o) Jsbo (3] 093 Dipogas g imd el
g pso Lot eg F ol 952 0,8 g Mo tis ) o S0 a1 0 Lolis (s

4 lade Jolog 5 slaVlS sl ot oo (Brme by sl L 09,5 90 0l S 1,
Ay o SG Uyl 1 i ool WalS o VIS 510045 5 50 5 iemsl s yio
i @Y .0,8 e Lo i <Y adgase 0 algd s Sl slazdl o laYIE
oo (shlo plgd a0, g 5L Blat g ey (S KT ST ey
45 289 )18 ane yar Jlo¥o gz 5 Vo LYo S anil o dglicie Jloxin
Sl Ngd oo had Srae o VS g adlS 4 095 o (g e il Siio yec
Hsaeeyod pally ey ailofo) Lyg o/A o/ et See a Jluie YIS !
FOlPsn 5 398 s onial 3 plysl (VS Wb s 1y B0l § 395 003 Ly 45 Ce¥IS
Sley (e Gl 5l plaoly sV ab e 0 S salazul oans T o loli e TSN
L 0l 13 9% = 0 L o ol oy o o515 s gy g, L
Xe =gy tax, =q, +aq, +a'q, Lo g3 5L e5 ;5 9%, =q, + ax, =q, +aq,

gl oo alamMa a5 jobo lam ailonds sols Qlad (V) Jgaz 10 a5 pamd co S led



($okuaiil) Coliafial din VPP

olas slax, oslailan g Sy e @ e e sl ax, ojlustay ,ols.le_T;.:...,JLgoLa:;.'ﬂ Y
et 50 2 30 Ay plgals GV STy t los o loads Jiis 90 o) 4 S
2l e asle las (V) Jgoz yo o

Xy =g+ aXiy ()
Jade g o adgi plgol (YIS jlq Jladet Sle o Al el al Silas (V) alal]y
S (Vyakal, b, b I XKiy lade el oul Jiiiet ooy =3 leg slaX,
el 58 2 D9 2 ) A5 g S 50

AX.., =q.-(V-a) Xy, (")

oo il 33 oS o s peiin e T el AX i = Xy Koy 2 65
il algS 5 yee @ (V) ala,

).(:q—(\—a)X ()
o i L it §f oo ol elialona Clggas (st .wl)’(:%’fj o aS
az 453, o [ (1) ez o alolae Slg3 2o x(1) Saie 59,51 sy gl

o sely g

7 SOF NREIY & .
J TR PR S g R P VB F R e g Lele

s

;gc(\—n)u + (\_a)xe(\-n)u =qe(\-:|]u (!)
b Al e & e s e e U e xel Y e

-
d()((;l } =>'(C[\-a}u+(\_a)xcl\v;|]\| (")
u

e et (V) bty 5 s e (1) iy o1, 1) s e

J(Y-n
dIXLd “l _ qe(\—d)u (]V)
u

Boiha gkl g ) g NONLE ﬁ;:.ff Jl;i:.lll FRREIENNIWRN I LE {Iv) adesiy o do 5

x(=J q(u)e )

| :.}.}’L S e T ol (V) d_a.l;- FE] <X, = (,Iu J’"L"t‘f’ J)j .d;,:ll.



\ad #auls (S ulealdl dud yo Cpaant dg lal

X()=]" a(we 020 au %
a=) 31 seo e olas !, elgaly ;g\JlSﬂ,Sl,'; aaly ol el oy lsleu o1 s a8
b aalg AedMs 55D jgee a0 (V) adad, asl

Xi=q+ X, @)
AT A5 g ok sled a0 L | algols ds jous golall (YIS w515 (0) alas,
Sl ot a=e Sladield co ogeine plgoly s oo (laVIS 53> 0,8 5 Mo o
Pt p) e 4l (V) alad, 50

Xi=q, )
ol ame 5 a3l oo B pae LS5 (golatBl (VIS aS ol pal cl JS5Ls (5) ala,
£9° Un! 3l s L i 283 (glmod g1 a s 5 23 )8 LB odlinud 5 g0 45
Sl OF 5 5 283 o Urad (351 & GtE e 1 )0 ads S il e YIS
S L plgol ws jo0e (Y M wiile e sl b aile od 3L oas

D9 gad w5 e 55 (nl 5l g Al oo plgo o elS VIS

O sk s plast E—.,...;dytsr.sg: (V) o lon Sy

wloas )l 2ol plgols L (Y5 05,3 2l e olej

S, =5(x,) X.=q, q. .

S,=s(x,) Xy=q,+ax,=q, +aq, q, \

S, =5(xy) Xy =y +4dX,=q,+aq,+a'q, |y \

L :

Si=s(x) Xi=qurax,,= ) a'iq i t
| ==

2934 ¢SV (Jloamul 3 holor oo i35 ol ¥



s ool olidal dias VPA

T RUGRTIE SETPUOIC SORUUE JOUNTIPREH JP TS NGRIP¥JPJ s
Lol Jlomiad 5 itls 5 a8 Sleas IS gl ojlail 4y plgsly (gla¥l 4y Sl
(Siteas oyl asaly Fplgol Y jadz,e g ol shasited Lo ol oo annny
S Fleas N aals Salso gy S p gl e 29752 (5 e
R RCEA PE

Ll a3 ol oo 53 oozl 5 e 5153 plyol SLaVIS 5 i3
SBYLS g, ol 3 3 0m ASy oaia] 3 LAl (ol g s 5 39 o0 Sheds
VLS wes 5 a3l uas e S | 0y g o anilil 2 (s lgok
i) S e em 0053 g0 il 30,5 s Lol 0033 5 A8 e plsoly
SV STt ol 55 (V) Jgaz 5o oS gy Gl eus T slellos o Lot leus
ol ol oa eolo yLad Sp=5(xt) Lol ol Dleas 35,1 @i g X b plgsly
g ol plp Si L ogd go 005 3 paa camal X ooty jlas gleas 15 5 eas
ST S gt s o plasl VS asattlil f 5 cel 038 &30 4 Xy e
Olay Code caily plgols VIS o5luilyo . 0uS e olanl Slaas )l 5 09l oo el
25155 y0T e S57am (6 it Slead sl el )3 5 39 e 15 S 650
s e il T el Lol sl antls (g 2 Jlens iy | YIS

gt 15 Jrols loas (S o5 elgoly (VLS 05030 Jlada o bl
s ol |y Bt ot og dele Cate Xy 4y e St giee nlpls 95 0
adgi o suhall R PURICHTR (LEISCApE Lol aslg ya 5las aual o Dleas
-'lJwtjﬂgu&gu‘;&b\w)o90@):.;:_“),_;5 lade plgals YIS
F9 el s S :ax—: K] [V CEFUR VA JPS NV A B BT SO a},:aL_:»

1

wll_sn..-as‘x - —— I =
dx;



\Fal #1900 YIS (culualiBl dud je aae du il

93k sV es3Latdl adye (ymead o5yl (595H ¥
O Bpae 4y g S o adei [ aiet e 5 suiiS adsi 5iS o o)

o 4250 b ol Gt 45 e = C(q0) 2 jpee 2 0y Ay po i g 3 oo
B = S(1)-C(q) Sype st ole 50 00 el alls cardie sl el e g
38yl oo ety 3y JS a3 g Blouish 5 ) 8 e Doglis jlaST0 g o aniigi
Dyge & Saride i 5] Egerma Azl 1 5 095 0 A58 Tulii e iy o)
Al Sles

V=[S0 - Cl))e e )
229 e dyly 50 wlgi e S5 o e L3 el i 2 F 0 a8
e Ll 2l 4 by ol alless wtle jiio 1 51008 s gy Lornidg
g e aliwg (s g S o S () oB o Cond ) VoaiiS uei o5l o
&S g o3, S eslanul S Lol gl jshaie (nt gl S o Geedi ) 4 ye
e oo e SRET 5 Oy sl oy gilen

H=[S{x)-C(q)]e " ++[q-( -a)x] (M)

e s 25 D90 4l Jol 4 sa bl gilien 5 Sloolanal
aH

o -MC(g)e™ +i=- %)
%?:_; , ch‘”—(\ull)i.:—;t (Vo)
%}1:}.{ , L]—(\—QI)X:).( AY)
am a S Zenl ol s MC(qY Lot )l o adss gl ani o (B)aka ) o
dC

5 ol axly s oad Ly slasl Ceod A gl o e MC(q) = Nt
q

ay obeg ar Gl A i Cad 0ad aldlil 0,058 O jgue 4y aF sl plgols (VS
) . . o d;
ahgligedSopee™ 0l (1) g (1) bly) (et ylo D9 g0 ditigid = 0 Dy50

e g0 90



olalBl Clildiag dins W

MC(q) = P (%)
S -(V-a)P=-ien (Y
o P=Ae™ Ladg, opl o

2sS o oyt |y plgoly SIS colatdl i 5 0, o 03l (V) 5 (1Y) Lol 5
plyol Vo b jo Aot usly o claslo b LT ads oles i jn (VY ) alad,
5 Sl anly o glalo coaS alaf) ool el S50 & )le 40 08 o (s5lne
b Slslasls ples jlas ool oy YIS adgs i pa o Bl L Y0 5
ohol azly o0 b 25 a5 05 o Jalo (1Y) alad jl (glagln Coeed 095 o

BALS e ay Jolas O
b, 5 () ala Dgd oh Symaat ot S Brae folad by o s Carid

P grie 5l glabe cod il s wied P=Act 51 0 aS S e o]y Jols
50 bole py il jge it (o) 4y Cand

1‘3‘:1'p+;e” (V6
Ay oniiS Bpas Jolai byd a0 g o0 S oSl (W) aka, ol Tert s
1D SaleS 4o 515 D jgee

S = (r +d)P - P (8)
ozl 5153 g Lo 2 50 0lgol (Y 3 e jo dizr amay o jltid = V-a T 0 oS
e Lt oS Jleaiul aigja (V) alafy (bl amo o s 5l 055 55
(algal YIS (5l L oassS B yae NV O v Y Jloaz! 5 ol lons

B pas peiS g0 Loy el e Cuo B digpa fy il a8 a8 oo Jeod |y oo

1. Opportunity cost



LA plgals GYS golaldl dud o pasah o yldn

pebaisl b les o (larle ) plgaly (oY oy 3 gy Jh) Py dtlee o0
Ui e Uads 40 g aimo e St |y gl bl 51 (srad WLS ] s e
Cada APy = Pr-Pyy ases 18 g 0wy o0 PrasPry gy oo G581 ol slau ey
A5 Il e L 50 ]y 995 dalps ) Py lade oaiiS B pae 145 Il 0 004 e
silastay Lol 1o plsal (la¥iS o0 Bke 5o g1 co iy TP olas ho s
a5 00isS B pae gl YIS -l O pme doell )0 g aiad g0 Zews 3 05 oy 1P,
RUSPNCE: PLILE SATOSCINE i PRV SE PR Tt SURLPERTR (o U SESIY
09 o0 AW 15 Ljg0 4 a5 09l ok Jolo plagals (VIS 1)
uc, = (r+d)P, - AP, (%)

e g el 208 0013 HLad U Sla) 0 Ul LeatiS B pas ayja (V) ala) o
ot ol e Sy 0 gl 55 0

Ceosd 15 Ll ny 99 o yheo 00235 8 s i o WL AP = (r+d)P 5]
3Lt xge 00iiS e a8 oo Sl |y 0 o B a e slake e (VIS
Candia Ue Sl 0l 8 sl ) YIS cend jo il Sfis 8 a e a5 sl .
0ainS 8 pas oo (T+)P < AP & j50 ls ail ans e 515 o aly>
S e 5% s e ]y 15 0,05 0d VI Jlasiol 2 e

55 8 paa Al 3 45 3 oo alem e (V0) alal, L (VF) abal) (o ged dunlaa b
a8l o et ol Bl gy puitis Gl a8 Al 0 Dleas ol 1L
Sales 5l 3 1) plyols (SIS 51 (Slolazly G 055 oo poeacl oS Bpae Slej
sl plpasly 1O pae an e b o Slead oyl as

o e amly T aiS (5 a3 plgals (Y51 3Lt axly ) ouisS b pan S
wamly o] s L easS (yas ams o il axly K ojluil al plsoly (YIS
A5 (1 d) P Poslodl 40 500 Byl 15 S e S Sleus 31 S RV

Ly B pas iy o 45705 oo by BLol amly (i85 a0 5 00y g0 VS B e



($obuodlbl Coliadag dine WY

S3b ply Fleas )
SV Was so wies o il lons 515 8> o plgol slaYIS UL b pas
i e JeSiai ) sBainS e ol 5l ted g ont ailil we g9, plgols
2 sl GBS b ne g, o0l ,.s;:wu,a il ] Lt o 53 WIS s aal]
Croed lod glaslis Ciad gl po P syl Zuond plgoly (YIS 0 5 5l amly
sl Caond o gl el oal aals LS (VO) aladd) o P LaS it (glo pumd
iygee ds |y dzets g 00,8 e (7) sz s alolae asle 1, (V0) ilyay s alolas

e Pt 2
P(‘[): J' e’(“”)(”“‘)Sx(u)du (\Y)
t
ol 0 03l SLAS PO L L ley 10 (elo s d CaaB L) laslo Cassd ] 0 a8
g Jloxiwl jlas Slens ales 55l faemma b (slo,sd a3 (VY alaly ol
o] )..Jﬁ “39'“6‘3 J_.ab- o.\...tl L_gLQJLw 7 LgLai J}!s
Caosde Slaad  ld G55l )0 saedd wiS s S Q0 )] 28 en ez g YIS
e e b 5l o | gle s d
oo SVl 7 5 O ygee 1t o ailiplgol ss j3us Ml wiils  golazl YIS S
Y sl gl Ceend (YY) alaly jod=e ol 130 cdls opl s 0 dals>
090 g0 Jol pDyge 4 M aiile
P()= | e IS (u)du OA)
t
eles ohyyl eand Juiid faeme LM (slaslu Ceand amo oo L (VA) alaf,
Sl il 05 o ool satyT cladl oMb Lol asly a3l a8 Slaas



Yy phadlo VS culialSl 4l 4 aanS il

<°JB:~L3 sV golazd) e @B_F

=) Lyl o Bue aily g Do olisS o YIS as e 0 )5 LBl o IS e 4
g 905 S laz Jlis oy alaS 10 45005 o el g0ly slaanls ) o
e a e aS0el o Sl Jlej g ol o adeine Jlej adeie S 0 095
el oo oauaSida Jolag byl 5 Comdg fy 1 a5 00l VIS See 8 L adys
g .ba)fu’.n e 'YLSL_,’_..»U) )bL: (_gLAD)SLo.c uuL..J)J uif..!u..f@ly cLJSL_gl).; Caound
00,50 o Cuagd B YIS ad 0 a5

Sl slopmd Cead bl oy ol an  saniS ade alaol (YIS 5,90 40
et ) oainS adgl Jola alay cpl ool oass o (VF) alal, dawgs 457 0iS o
Ol 2 5o Jalge Al a0 ad aseiua sl (glod Slas Loy o )1 50 5 43S,
5 SNl 55 v o ol Jelge 52l 935 e polins (VA ala s
ao,e alig iy il osan ] cla Jlu o YIS 5 salarl lej g Dleas  oles
o33l 3)90 Jalge o 3135 o 53 s3pe Jolge 3l oo plgols (VIS soladl
elosls VIS 4,6 e 13 stirss 8 VIS Jlawiad | ool o olgd 55
Al

s oaly LB (YY) alaly o (VA) alaly 5HLP(L) Jlake cdoje alli et jelaie 4
iyl o Gy 03 j50 a oaiiS g ol Loy

MC(g(t) =P(H)= | " e €08 0S (w)du 14)
1

Al ASJD;LSA et (€ ek mlgols YIS golandl as e (19) aladl) by

2l AR aS oo )8 058 pln Slel axly e glo S enS Loy ol

1ol Al diligh 55D ype Ay A AL8 S Fus )L
d d
O e i (Yo)
dt ¢ dt _
Ol sma (Vo )l ol 22l g0 adgi JS i o pgo 4T o FlieC 0 45



Skl Slidas diowe A\t

Jsb)od‘oﬁaow)dﬁ}c&b;;‘a)bé:.._udlo)‘:-ow.dru.odum)ﬁ
xnlys slaol YIS as e e Glo) s G0 it o ge diled poad ley

Sy AV

VLS solan Bl as,e i puand jslaie 4y bgy g g pkad (65501 S Allie ol o
oo 5l oul5 plaols (YL 4l e aS 59y 1l 6501 (5 ka0 s o Sl elsal,
Heola ol L Y] WRLIPR I e FP plgols (WS 63 okl ol e claste
sl plgols VLS (51050 g Jlowid i, S diilona 005 b pae ol by
df.gt;';sw.mbsncﬂp)éuﬂ}mlﬂp-!Ja)bﬁ)e@sfueféhgpoﬂd)m
RV PP RUEL SR JWEP R TERT S B L P e e

iy jm a5 S, e plgaly (YIS 8Ll amls G s > ) pludl euiiS B e 159
1 sl o plgols oY Slosland oas Jabo 5 95 6sT sledlw o Dlens oles
L3 elge o sl s slalo caad 5o,k 3l plgol (YIS a6 waims o i
o135y SIS ol 31 Sl hoas olas G35 Jolss el oo 310,50

Q}LGoUMMfoLSmeabww



Yo

#190k YIS (gobialdl dud po uaadi o ylih

—

r

har

b

=

el oyl

. Chilton, I., "The pricing of Durable exhaustible resources: comment",

The Quarterly journal of Economics, August, 1984.

Hartwick, JM., "The Generalized 1% rule for Smi-Durable

exhaustible resources’, Resource and Energy Economics, 15,

1993, 147-152.

Karp, LS., "Monopoly extraction of a durable non-renewable

resource: Failure of the Coase conjecture”, Economica, 1993.

Leuhari, and R.S. Pindyck, "The pricing of durable exhaustible

resources’, The Quarterly journal of Economics, vol. XCVI,

No.3, August. 1981, pp. 365-377.

Malueg, D and J.L. Solow, "Monopoly production of durable

exhaustible resources”, Economica, 57. 1990, 29-27.

. Malueg, D.A and J.L. Solow, "Exhaustibility and the durable goods

monopolist”, Mathematical computer modeling, 10, No.6,

419-427.

. Stewart, M.B., "Monopoly and the Intertemporal production of a

durahle extractable resource", The Review of Economics and

Statistics, vol. XCIV, February, 1980, pp.99-11.



f :‘:‘:‘,
e
UUVJ
NI,
|
|#
."
F
¢ ¢ ”;

gwkw
'C?‘_'Jﬂ?



