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Fig. 1 Contractual obligations,
payments and choices in an optional forward
contract between consumers and utilities
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Fig. 2 Contractual obligations, payments
and choices in an optional forward contract
between IPPs and utilities

XFFH A TR, XA BBEAME AR D
A& —Fp < IR 7, IS R B A oA “H
B H & B A, 8 TPP 8% P T At s B 7T BB HE L N
ZBRHESHR, BN FERSE4LF AR
Bt AT REENITEE.

4o T R A BB N TPP B B 2 BB AR A B, )

HL A B A BALPL & HL R AR 3 B9 TPP 3EHL I T fiB
PR/, Wi B & HL B AR 354 1 IPP 3K H (Y T BB
HERK, ARG USHES FEAOABRFENRE
TrRE,

XER(14,15]#F — B R H T —FAHEBE HAH
Al E 4 3% IPP (4L H, W H IPP E— R4 TH
A4 4R A B A FNEHE R, XA
wH A RS A RN EINAEEHE, CHR[16,17]#
H T —FpE A R3S BRI 3R AT E A B ALR BB AT M T
wEEPEF, XHERMEERRFREBR K
BRI AP RS AW 5, Bk E e R e ur »
He, AR S o7 R RO AL e P T, T ATR T, BEE WO TH
BH— 2 RBMRS ERE L, FIHBNE
SEBNRBEEM RN, D BIE L RE G
wETHER.

3 BAZHARAMNELEHRAR

A B E W SME R R A R R B
BEPEFRGE, BIHFAHEMUE AN T EEE T
BERWREREHRR,URENERATHPHE
FEAT R Be X B 42 v 35 HY 3 wel LR B 5T
31 WkFzHERANREEERRHR

I BRI 3 & R B P 25 BR R RE 32 5 WU B AU
M55, — R CHEA RN EA it SR L8
ZOLE A BT R BAMER (B PB4 R E,
HENEHFEESH ., XBESPHWHEANSEF
T BRI SRR XS HR, MHS&ZH I
THT i B4 SR R 4% 14 1 4% 7 AS 16 8 2 (B XURS: ) 95 0 A
X, B, B 77 m A F B XS SRS R RS R T
BEHRE,

CER(12, 13 R A B T AP
IPP 58 7J/AF Z B M ] &6 FHE i
H5hEMEZRINERXR,HEFBRB TG
g B XU BB R AR, SCER[ 1613 F 5 J7m 3 4
) A5 £k & — JL {7 75 B 32 3 (geometric Brownian
motion ) (EJ AR M X+ $IE &4 ) W B 3, R A
Black—Scholes B E B, A H T —F AL R
A 3R B 8 A0 AR B B 1T 9 BUF ¥ 3 X (double
call options) W EHHELEL, SCHR[18,19]FHEE TFH
77T 5 4 4% AR M XS B0 TE 25 43 76 B R 5%, R A Black-
Scholes IFUEM AR, 73 B 55 & &M E . (OPF) &R
BB AT RAERE,HRTHRITHPARKX
B BB ABLE M 7 ¥R R B IR 55 T 3 P B hE RS A%
BN T,

B A — MR, B TR BARE
A B PL A & BB LA B8 T 53 BB 4 BR R Fn AR



cRBATHEE -

KOEE BATHTHEHRERARS 9

AR, A E WS BEMAMR{REALTMBAH
iV, R TR AOEFEERNSET
5 e W B B 4% 19 3918 B & (mean-reversion) %F
¥, TR MR LA A B E s R B 2 E % R
XM, ML FBERPRE, CERI3IX B4
A BKER (R | 2B Bl B S AR AT T RGE4 17, 3F
B R A5 T BEERY 8 (affine jump-diffusion)
o B ok 3R H M 78 Ak Y X B A, O AR e 4 BT
(transform analysis) B AREI T B SN E
] B AL L, 3 R AL T H 34T TR A R =
EIFAEBITE . SCER17 4 X4 7638 5% B 7T 42 5 38 40
NEBBITHTEEB IEHER, FRMEET
FF U] 76 B 12 3h B B L AT L T 0 5t Bk R Y
BrEMERBRETHEREN K. XER[2014
W—RRENET N RAERE AR, FIAH®
Py P e HHE , R B EHBEPL N BB RIS R
#r i ZE 4L , HF TSR A B E ] (no-arbitrage) & #t JR 3
K2 A R, Foh A R B B 7 BE SR NG X b
PLBH 2 HL R K 52
ZRFFEHXYPEETTRERE I ARZ
W By R TR, R R A R R o R A R BN S L B
KERAFHRE, Bl FHEITHPEMRERE
BEZRE, AMHATEFEAOAAEHAGREE
BARE AT HE R R #RTIE, SCR(14,
15]4r 3T AR M IPP ZE N E#ES R, Z T
HEHRBBAKATEME, RH T B2 FM IPP
X EHEENESFEENRE, BRELEH NS ESH
BHA—BE AR E. 2188 THRAA
B S B R s B A B R 4 A Al T O BT B
RBETILMER — T REEN T EEB Tz E
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FORWARD CONTRACTS IN ELECTRICITY MARKETS
Zhang Shaohua, Li Yuzeng, Wang Changjun, Yan Maosong (Shanghai University, Shanghai 200072, China)

Abstract: The worldwide restructuring and deregulation of electric power industry has led to an active electricity market with
much more risks to market participants that they did not have to face during the regulated era. As an effective tool for risk
management and bilateral transaction, forward contracts, or optional forward contracts, have been widely used in competitive
electricity markets, and are being made further advances to those like futures. The paper introduces briefly some kinds of
electricity forward contracts, and presents a literature review with a focus on theoretical studies of risk modeling of forward
contracts and the effects of forward markets on spot markets.
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