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Table 1 Classification of typical rainfall scenarios
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Table 2 Classification of rainfall state and statistical table of forecast result
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Fig. 4 Relationship of rainfall, transaction price and royalty
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Table 3 Annual income and expenditure of the inhabitants in Guangdong province (J0)

i H 2013 4 20144 20154 2016 4F 2017 4

LISANON 29537.3 32148.1 34757.2 37684.3 40975.14
HETRIH SRS 21621.5 23611.7 25673.1 28613.3 30197.92
i 7254.0 7850.2 8533.4 9421.6 9711.65
K& 1283.2 1344.7 1453.7 1583.4 1587.10
JEAE 4939.56 5243.07 5668.3 6361.79 7078.86
AT L B S5 1235.2 1365.1 1526.3 1721.9 1782.84
AW 3139.0 3625.4 3905.0 4198.1 4285.55
B R 2315.6 2468.4 2671.5 3103.4 3284.28
gl 793.6 988.3 1096.4 1304.5 1503.56
HoAth S AR S5 613.0 678.1 771.4 870.1 915.10

KIS 45.88 46.39 47.41 48.42 48.78
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Table 4 Parameter estimation results based on ELES model

i a B R F P

AR S 0.993 438.112 0.000
B 610.372 0.227 0.973 109.543 0.002
K& 417.267 0.030 0.933 41.675 0.008
& -832.607 0.191 0.984 186.861 0.001
ARG i IR S5 -251.094 0.051 0.971 99.036 0.002
M 347.558 0.099 0.922 35.662 0.009
HE IR R -404.733 0.009 0.973 109.670 0.002
PR R fee -1004.331 -0.061 0.995 640.025 0.000
HoAtb AR 55 -206.202 0.028 0.979 141.003 0.001
KL 37.785 0.000274 0.968 90.456 0.002

P& 4 A1, i BERE IR ) 2 Ak AN, T R AN (] s 39 R 7K 8 0 B 3 2% A1) oy
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Table 5 Water expenditure as a proportion of living expenditure and disposable income (%)
E{=tan 20134F 20144F 20154F 20164F 20174F
IR AT SR SR E A L 0.22 0.21 0.18 0.17 0.16
IR RS ] SRR B E 43 L 0.16 0.15 0.14 0.13 0.12
IR 2R SR A S 0.176 0.190 0.201 0.213 0.230
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Fig. 6 Contrastive analysis chart of transaction water price
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Dynamic pricing mechanism of regional water option

trading considering random rainfall forecast:
A case study of Guangdong province

XU Hao', LIU Gang'*
(1. Institute of Management Science, Hohai University, Nanjing 210098, China; 2. State Key Laboratory of
Hydrology-Water Resources and Hydraulic Engineering, Hohai University, Nanjing 210098, China;
3. Collaborative Innovation Center for Coastal Development and Protection,
Hohai University, Nanjing 210098, China)

Abstract: Water option trading aims at solving the problem of uneven spatial and temporal
distribution of water resources. With the change of global climate, rainfall has become an
important factor leading to the uneven spatial and temporal distribution of water resources. In
this paper, Markov chain is used to divide and forecast the rainfall scenarios. On the basis of
rainfall forecast, the related costs of water option trading are determined. The forecast results of
rainfall index are integrated into the determination of the ultimate overprice of water options.
The improved Black- Scholes option pricing model is used to determine the rights of water
options trading based on the forecast results of rainfall. Finally, the rationality of the calculation
results is verified by using the extended linear expenditure model, which proves the rationality
of the transaction price determined by the model. Taking Guangdong province as an example,
this paper verifies the necessity of incorporating rainfall index into water option trading and the
rationality of the related costs of water option trading determined by the model, and proves the
superiority of fluctuating water price over stepped water price. Water option trading
considering rainfall fully reflects the relationship between supply and demand in water market,
and improves the scientificity of water option trading pricing in China.

Keywords: water rights option; rainfall; Markov chain; Black-Scholes model; ELES model



