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Introduction:-
Natural gas price has become a hot issue in the field of energy economics and has received widespread concern by

researchers, under the background of widespread gas shortages last winter in China. Natural gas price plays an
important role in gas market, and it is seen that the research on linkage model of natural gas price is very important.

Methods And Models:-

A. Cost-plus method--static & dynamic pricing model:-

Static pricing mode™: When the time of capital investment and recovery cannot be predicted the basic ex-factory
price of natural gas can be written as Pys.

Cc 1 "
POS=;XHX(1+R) (1)

Where C is the cost of gas production and R’ is the commaodity rate of natural gas. R" is composite tax rate and R”
is rate of return.

Dynamic pricing model™: The dynamic pricing model is based on the static pricing model and take the factor of
time into account. The basic ex-factory price determined by the dynamic pricing method is written as Pyp.

P,p is determined by
. (Cl—CO)(1+IRR) > 0(2)

Wheret=1, 2,---, t,— 1, t5, to +1,---,n, and n is business life cycle. Cl is cash inflows and CO is cash
outflows. IRR means internal rate of return. The dynamic pricing model determine the price of natural gas in
accordance with the principle of "guarantee capital and profitability".

Corresponding Author:- Jian Wang. 619
Address:- School of Mathematics and Statistics, Shandong University of Technology, China.


http://www.journalijar.com/

ISSN: 2320-5407 Int. J. Adv. Res. 6(8), 619-622

B. Net Market Value Method--equivalent calorific value pricing model:-
The basic ex-factory price of natural gas determined by equivalent calorific value pricing model™ can be expressed
as follows:

Pog = Xiz1 Wiji R; 3)

Where i take on the valuel,2, -+, n, representing alternative energies1,2, -+, n respectively, such as coal, petroleum,
electricity, etc. W; is the weight of i-th alternative energy.
e tg—m Qit

Wi_

T yk yto-1
Zj:l Zt:to—m Qit

(4)

LW = 1(5)

Where Q;, is the consumption of the i-th alternative energy in t period, Ajq, is the moving average price of the first m
phases of the type i alternative energy in the t, period (current research period).

1 -1
Ajt, = m Z:gto_m Ay (6)

Where A, is the price of the i-th type of alternative energy at the t period. R; is the ratio of the calorific value of the
i-th type of alternative energy and natural gas. t=t, —m,ty —m+1,--,t, — 1. t, > m. Indicates m periods
before t, stage, m is usually 3 or 5.

C. Improvement: ‘Cost -Plus’ and ‘Net Market Value’ Mixed Pricing model:-

Some researchers pointed out that the dynamic pricing model is suitable for the initial stage of natural gas market,
which the output of gas cannot meet the demand of consumer. And better to take the equivalent calorific value
pricing model in mature market.

In order to reflect the gradual maturity of the developing process of the gas market, the mixed pricing model is
proposed, P, combines the weighted average of Pyp and Pyg.

Py = aPyp + BPog (7)

Where a + = 1(0 < o, < 1). In the initial stage of the natural gas market, a has a greater weight and 8 has a
smaller weight. While the market matures gradually, o has a smaller weight.

D. Adjustment model of natural gas ex-factory price:-
The ex-factory price of natural gas cannot be maintained for a long time. Therefore the adjustment model of natural
gas priceneed to be considered.
(1) Product form®™:
= Aut Azt o, Ame
P, =Py X (a1 X s +a, X o, + -t ap, Aom)(S)
(2) Addition formt:
Py =Py + ay (A — A1) + ax(Aze — Agz) + -+ @ (Ape — Aom)(9)

Where P, is natural gas price in adjustment period, and P, is basic ex-factory price of natural gas. A;; is the price of
the i-th alternative energies in adjustment period price. a; is influential weight of the i-th alternative energies. m is
the number of alternative energy.

Empirical Analysis:-

In this part, the paper compare the real price of natural gas price with the theoretical price calculated by equivalent
calorific value pricing model of China from October 2010 to April 2014. For natural gas price, we use the average
upstream ex-factory price of the three major natural gas producers in China, and the alternative energies are No0.93
gasoline®, coal®™ and electricity. The electricity price is obtained by calculating according to the formula (10)™.
And other data such as proportion of energy consumption are obtained from the Statistical Yearbook of the National
Bureau of Statistics of Chinal®.
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Pgip = 0.3043¢00918(-2010) - (¢ > 2010)(10)
According to the equivalent calorific value pricing model:

Pog = Z?=1 WiAitoRi(ll)

Fig.10 presents the theoretical price of natural gas. Comparing the real price and theoretical price of natural gas, it
can be seen from Fig.11 that, except for a few months, the real price of natural gas is lower than the theoretical price.
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Fig.9. Real price of natural gas (% / ton)
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Fig.10.Theoretical price of natural gas (¥ / ton)
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Fig.11.

Conclusions:-
The static pricing model based on cost-plus method does not take into account the factor of time while the dynamic
pricing model does. Both the two models are suitable for initial stage of gas market.

The equivalent calorific value pricing model based on net market value method establish the linkage with the price
of alternative energies, which is suitable for mature gas market. Improved model combine the dynamic pricing
model and equivalent calorific value pricing model by the degree of maturity of gas market.

The empirical analysis on Chinese natural gas market discloses that the real gas price determined by cost-plus
method is lower than the theoretical price calculated by equivalent calorific value pricing model in most sample
period.
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