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WIZ, DR R TAH LS, BECHTE 72K
(10) T*(9= T*(+1)+(1/ R») Q
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(12) TA)=6Xt) biu()2
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RADIFHIERIREGIC L D2 REGCEN L b THE DQOXTH D, 1L GDP 9 ([ZHHI L TH
L, TORKIT 01T()2L 7o TCnDd, R2HAD L, THIT 2RI/ > THT, BE EAMN1
DL EDEEDN GDP D 0.144% TH Y, IRE EAN2CO L EDEFILZ DO A45D 0.576% & 72 5,

H(12)1% CO2 ZHEHHE T 2B DA N T TH %, Zihvh GDP XD (ZHBI L THRAEL, £ D%
Bt hu(dr2 L7po>Tn5h, £22/A5E, ZHTEIESKEKICR>TWD, ZZTOuDOERTH
L0, RNERD L CO2 DHNBEETH D Z XD, 2F 0 HIZ1Eu()=10%T b CO2 DHIHK
FIX10%E WD Z LTk D,

KA)NDEWHRTH L3, Q@) 1%, GDP ~DOREEZEIC Lo E (X 11) BLOHEHARIC L2 22

b (K12) HARSHIEETHS, Znn, RB)D L H1Z, GDP QA%EED SH5,

E&1 /—F/N\2X®DDICEETI
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(5) D=0 (D)
(6) K()=(1-6 ) K(t 1)+ L¢1)
(7 ED=[1-u(d]a(t) XD
(8) M(D)-590=p E(¢-1)+(1-6 1) [M(£1)-590]
) Ft)=4.1{oel M(D/590]/ lg(2)}+ (2)
(10) T()=T(t D+ R){F)-1T(£1)
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E%2 DICEETILDEIELEH
Hi# : (Nordhaus, 1994) p20

Exogenous Variables

A(t)=level of technology

L(?) = labor inputs

L(?) = population at time t, also equal to labor inputs
(9 = forcings of exogenous greenhouse gases

t=time

Parameters

a = elasticity of marginal utility of consumption

b1, b= parameters of emissions-reduction cost function
B= marginal atmospheric retention ratio of GHGs

y= elasticity of output with respect to capital

6x= rate of depreciation of the capital stock

61= decline rate of population

6m= rate of transfer of GHGs from upper to lower reservoir
A =feedback parameter in climate model

p = pure rate of social time preference

FR1=thermal capacity of the upper layer

FR>=thermal capacity of deep oceans

o(d= GHG emissions/output ratio

T12= transfer rate from upper to lower reservoir

61, 02= parameters of damage function

FEndogenous Variables

(9 = total consumption

A = per capita consumption

(9 = damage from greenhouse warming

EX(d = emissions of greenhouse gases (COz, and CFCs only)
F(P = radiative forcing from GHGs

0N(t) = output scaling factor due to emissions controls and to damages from climate change
K(?) = capital stock

M(H = mass of greenhouse gases in atmosphere

QD = gross world product

7($) = atmospheric temperature relative to base period

T*(H = deep-ocean temperature relative to base period
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TP = total cost of reducing GHG emissions
u(d) = ulc(t)] = utility of per capita consumption
Policy Variables

() = gross investment

u(d = rate of emissions reduction

E% 3 DICE ETILIZHITZ/I5A—4—LWHE
Hi# : (Nordhaus, 1994) (p21, p36)

a =1 (elasticity of marginal utility with respect to consumption)
b1=0.0686 (fraction of output per unit emissions control)
be = 2.887 (exponent of control cost)
B =0.64 (pure number)
y =0.25 (elasticity of output with respect to capital)
54=0.011 (per year)
0.110 (per decade)
5x=0.10 (per year)
0.65 (per decade)

Sm=0.0833 (per decade)

62=0.020 (per year)
0.195 (per decade)

51(1965) = 0.0203 (per year)
0.224 (per decade)

54(1965) = 0.0141 (per year)
0.150 (per decade)

50(1965) = - 0.0125 (per year)
-0.1168  (per decade)
K(1965) = 16.0 (trillion U.S. dollars, 1989 prices)

A =141 (watts/m?/degree C) 4

4 (Nordhaus, 199X = Z OHN ZFE > CW=DTETIE LT,
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M(1960) = 677 (billion tons CO, equivalent, carbon weight)
I(1965) = 3.369 (billion persons)
p =0.03 (per year)
R1=13.2 (watt-years/m?/degree C)
R2 =223.7 (watt-years/m?/degree C)
1/R1 =0.226 (degrees C x m?/watt-decades)
Rolt12=0.44 (watts/m2/degree C) 5
1965) = 8.519 (trillion U.S. dollars, 1989 prices)
a(1965) = 0.519 (billion tons Co, equivalent per trillion dollars, 1989 prices)
T(1960) = 0.2 (degrees C)
T*(1960) = 0.1 (degrees C)
0:=0.00144 (fraction of output per degrees C squared)
02=2 (exponent of damage function)
3 HEHROH

ETNEEOGEIERNPHE 4 (CO2 PEHE) . MES5 (R CO2EE)., KEk6 (REEH).
ME7 (—AY7Z0EE) THDH, 2ETHRN LIZTT VOMEIT Optimal (iEfR) “& L TRENTHD
Do MIZ 3 DDOMN D H DI, RO IZDITHRE SNTHDTr—AThH D,

No Control &, IRBELXIHKZ LR2NE D, 2EO—EHORIZu@)=0 &5 KA BN L CEES
L2 LTI ELND,

Constant Emissions &%, ¥ 4 ® X 512 2000 FLFE—EELL FICPEHEZIET 25 60, 2
Wolzi, 2EO—HOK ThIE{L LT, 1990 40 CO2 PEHi B E* AR TH b, E@Q<E* L5l
FRZBIML CHET L Z L THRAIBLND,

Constant Climate &%, K 6 150005 & ) EKMELLFICIRE ERA2WMZ D7 —AT, 22T
1% 1900 -z JLHEL U CIRE EAAZ 1.5°CLULFICHZ D, £ LT0W5D, 28O —#HOKIZ T)<1.5 L
O HRIR A BN L TR D 2 &L THABE LD,

5 (Nordhaus, 1994)% = Z % watts/degrees C-m2 & L TH D0, A 7R ERHEHLDLVOTHE
VRO TEZE L, watt 2307 T, 0ED degreeC & m2 ThH D,
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Greenhouse-gas emissions
(CO2 and CFCs only)

25
20
15
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”
5 —
- FrY YT ) - -
0 "v...-—-.-..___"—’ ""'-.,.c’
1965 1985 2005 2025 2045 2065 2085 2105
=@ no controls « o+« gptimal = & == Const Climate Const Emissions
X4 CO2HEH&E
it : (Nordhaus, 1994) X ¥ ¥ {ERk
10
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Global mean temperature

(Change from 1865)
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Time
e 110 CONTIOIS =« @ e gptimal  ==@== Const Climate Const Emissions

ME6 IRE L5
Hi# : (Nordhaus, 1994) X 0 5 1ERK

Cansumption per Capita
(1989 U.S.dollars per capita)
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4 B

Z® DICE £5 V&2 7O+ 5L, Zhafiny & LT, xiEim—EBEo L Z A, EiE
{LRIEIZEE 35 & 6 ) D& DHHD, REEIZHD D ERTIFTHED 72y, IR TiE, %o
NEBELEORAS U NEERLE O,

HIKRIRIL B D £ k1%

DICE £7 VO ROEFRIL, HERIRELH-EZ @R 1 3SARORICHED -2 & Th D, ZiIiskii
BEALIRE 2 A RIS IT T DA% 52 T d, KFE 1 2BV LEED S Z & T, SEFiTWV-oTH il
ERIRBELRTE O 25 2 B 2 L kS,

FE3ETHRMN LERE/BRL, SRS TV AMOEMLRET VORRBHELEIZELILIBT
WD, BRI 5 1%, 2014 £ IPCC 5 3 Eia HEOM SPM.4 LFAEED LRV, FEHEPBLL <
L CW A HRZEHIZIE 2014 40 IPCC HEFEEZ AT, [ZDOATH, LD TVDHATT N,
FLIS 20 4EHTIZR o TV E RARKNED LN L . E-o TNA I ELEDLL RV GERETHEE D,
J = RN ARMES TWEREZDOEERIZIHE S TND L, B2 DHMETHEIRE TR0, LR
ZeEh (RET) BEoTWe, ZITIHEDOANZEDDL LV, ENET ) — AT ZABKEZZ2NT
W2 Z EEBRRE LTV,

FHERMEEKEL

T ZiEam 2D 2 A1, DICE &7 /L DOH 52OV T (EWo X0 HERIERECEIZ SV To NED
BEOE L SIZHOWT, EFEHRRVIE LtV 2RIEEHERAE L TRE 0, F 1o, Ik
EHETH D,

DICE €T /VDOERALL /T A — X —TIIARFEEMED D TR E WD, ZEIZ OV TE, KR X TPCC
DOREL D TIL 15CHhS 45CETOENRH D & Z A, DICE T /L ClEBRBLRFRETHD 2.9C L
B TUN 56,

DREZEMEIINR D REWVWE LN, BZL< Do TnEHFTHY, DT A —2—D)
NH o LRZENKE W, B2 CO2 HIBOE A TC OFEZEIZ NI KEWEE S, CO2 DEREEFED
#H DC ORREIT L > & RENWZ LIEHEWRWE RS, vy, BT LENTIERS (bodkF
ZI1E, BEBEOFEETHENTIERL), 720 [20e] EEVWEZLOTHD, ZhiTE HOMOKEET
fit7r /L JAM) THRILZ ETHD, RFLEOELIZONTS, RFFHITZO L IZES LT
LEERHLTNEL, NTA—F—DF %1k%wh INEBEEET S ENTIE2, DICE €7
NHEITHDLN, NTA—F—FRETHRHIIT—ISIEHET —Z THE L, ZOBRICIIREE LT
IR 2 T 20O/ EEZ TR E b, Eﬂﬁﬁkiﬁ%imbw WHTEITFDZ LT, EREFEH

6 Fox =4.1 (Nordhaus p41)THY . 2LV 1 =141720T, KMEEHEIT 4.1/1.41=2.90 L 725,
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L7z Wo THREERIIMD TREV, ZIUCHENITRE TCE 228, REZRTHOTHLRY, TDOX
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