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Abstract: Oil is the lifeblood of the industrial economy, oil prices are affected by many factors. China is a major industrial country, changes in the price of oil will affect many aspects of economic development, and therefore the price of
crude oil research is extremely important. In this paper, monthly average prices of crude oil in Daqing from January 2000
to December 2010 are utilized to do the research. Based on ARIMA model by building software using EVIEWS, rule of
oil price movements is found and a prediction of oil price is made using the data from the first 10 months of 2011.
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1. INTRODUCTION
The oil, as industrial production of raw material, has a
pivotal role in the rapid economic development. As a major
industrial country, China's demand for oil has leapt to the
world. Faced with huge demand, relying solely on its own is
not enough mined, and the source of China's oil is nothing
more than the exploitation of domestic and foreign imports.
As international oil demand and supply complex, the price of
oil is also erratic, which makes China's domestic oil prices
there are some changes. Daqing Petroleum base is the most
important oil producer, analyzing the price of crude oil for
China's economy is significant.
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In the oil price forecast, given in the prediction method of
choice is important. However, due to changes in the international crude oil price is affected by many factors. Such as
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In 2014, as the US quantitative easing monetary policy
further reduce or even completely stopped, it will allow the
oil injection channel speculative funds continued gradual
depletion of oil speculators wildest speculation in oil era is
gradually leave. When the integrity of the major banks to
exit the oil market, it will completely change has lasted more
than a decade of the "Wall Street refiners" dominant oil
situation.
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Oil price forecast from the era after the occurrence of the
two oil crises, governments began to pay attention to it.
There are about more than 600 institutions specializing in oil
price forecasts. Forecasting methods they used can be
roughly divided into two categories, qualitative and quantitative forecasting methods to predict. On behalf of the former
is Delphi method, it basically can be divided into three structural models such as regression, linear and nonlinear time
series time series model under the terms of the prediction
after different quantitative models used. Factor structure
model can well explain the effects of changes in supply and
demand, but Pindyck (1999) [1] found that it predicted the
effect on the price of oil is not very good. The time series
models, especially linear time series models, such as the
ARIMA method can be used to predict oil prices. Because it
is predictable process, not only to consider the value of the
predicted change in the past and the current period value,
while the value of the fitting error model generated in the
past but also as an important factor into the model, which
will help improve the accuracy of the model.
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market supply and demand conditions, development of the
situation in the world economy, even terrorism, geopolitical
risk, speculation, weather changes and other uncertain factors also affect changes in international oil prices.

2. LITERATURE REVIEW
Before the 1970s, the era of cheap oil is due to the longterm stability of oil prices and oil price volatility, few people
concerned, and after the two oil crises from the 1970s, governments began to pay attention to oil prices.
Pioneer of the study of oil prices is Hotelling (1931) [2]
which is famous exhaustible resource model. Hotelling using
this model discussed exhaustible resources, but the oil prices
is most intense in many of exhaustible resources to fluctuations, and therefore it is most interesting. He put resources as
an asset buried in the ground, and how the goal is to find an
optimal pricing method allows maximum NPV.
Conclusion of this model is the resource price increase
rate equal to the discounted value, which means that if the
owner of the resource exploitation of resources is lower than
the growth rate of capital gains resulting interest rate, he
would tend to put resources buried in the ground; If higher
interest rates, the bias in mining, in order to get a higher
NPV.
Along Hotelling research ideas, many papers later by setting the oil market behavior of different structures and different actors involved in the oil market, the establishment of
all kinds of theoretical models, the introduction of various
parameters to analyze the causes of oil price volatility and
future trends, such as Pindyck (1978) [3]; Gately (1983) [4];.
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To explain and predict changes in crude oil prices firstly
need to understand the behavior of crude oil prices itself
(Michael (2009) [5]; Kendix (2010) [6]; Leder (2008) [7]).
Jose (2002) [8] analysis results on the price of crude oil using Hurst multidimensional showed that the crude oil market
is a highly complex process of interaction at different time
scale, long-term memory mechanism to influence the evolution of oil prices. Burlaka, V. G.,Sherstyxik, R. V(2008) [9]
usding of competitive market behavior study dynamical behavior of crude oil prices, and found the existence of even a
stable oil market equilibrium price.
In addition to the study of the structure of the oil market,
you can retrieve the oil futures market to study literature as
oil financial enhancements. Abosedra, S. and Baghestani, H.
(2004) [10] indicates that the price of crude oil futures month
short-term prediction of future oil prices have a significant
indication. There are study discussing the relationship between the effectiveness of the crude oil futures market prices
and other economic variables using cointegration theory.
Such Crowder and Hamed (1993) [11] use cointegration testing effectiveness and crude oil futures arbitrage condition
market and Gulen (1998) [12] use WTI crude oil futures contract in the main price and the spot price of econometric
analysis. It found that not all scholars are inclined to the importance of oil futures, as well as some scholars believe that
the impact of oil prices on the oil futures market is zero, represents Moosa and Alloughani (2001) [13] collected WTI
spot prices and futures prices monthly closing price data.
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Day compared the volatility of crude oil since November
2003 to March 2006 in the fitted GARCH (1,1) and
EGARCH (1,1) model, using the least squares method to
estimate the parameters and make predictions [18].The results show that GARCH / EGARCH model estimated volatility parameters are in line with the volatility of volatility data
for information response. However, with the implied volatility and GARCH model to estimate the parameters of the integrated volatility might get better prediction results.
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3. FACTORS AFFECTING OIL PRICES
As a non-renewable petroleum resources, the main factors affecting price including the unexpected geopolitical
events, changes in stocks, the dollar exchange rate fluctuations, speculation and psychological expectations and
OPEC's oil strategy.

Duffie developed to predict since crude oil from May
2005 to July 2008, the internal energy, and the yield based
on the natural gas market volatility and sample-sample [19].
They found in the sample or sample forecasting, predicting
the effect of implied volatility are the best, but in the majority of sample predictions example, GARCH model provides
a forecast based on historical volatility as good prediction.
Zhang Yuejun [20] grain China Daqing Petroleum based
data is established based on GARCH generalized error distribution (GED) of (1, 1), GARCH-M (1,1) and TGARCH
(1,1) distribution and empirical analysis showed that China's
oil price significant fluctuations of ARCH effect, but with
different international markets, volatility of short half-life,
for five days. Fluctuations in the price of oil by China is not
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3.1. Geopolitical Events

The so-called political factors affecting changes in oil
prices, means that sudden political events, such as the outbreak of war, mutiny, riot, revolution, coup, as well as to
achieve some kind of political and economic purposes action
taken. On the whole, political reasons are some of the main
factors affecting the fluctuation in oil prices, or even directly, the only significant cause of short term ups and
downs of oil prices.
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After 9/11 in United States, a short crude oil prices
soared in the atmosphere of panic, Brent crude was up $ 31.1
per barrel. In January, due to the smooth progress of the US
war in Iraq, oil prices stop rising rapidly decline, the average
price of OPEC crude oil fell below $ 18 a barrel. Iraq's oil
production stagnated because of the 3rd Gulf War in early
2003; political instability in Venezuela and the nationwide
strike severely affected oil production, exports, and the direct
impact of the international oil market. Implementation of the
Russian oil and gas industry nationalization policy, increasing the energy pattern of instability in East Asia and the
Asia-Pacific region, these factors led to the volatility of oil
prices.
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Some studies focus on oil prices and other factors literature analysis, such as social and political events, strategic
inventory changes, economic growth, natural factors,
changes in exchange rates, the market impact of oil price
speculation on the impact of predictive analytics. (Chaudhuri
K (2001) [14]; Smith, Grimm (2003) [15]; Michael Ye, John
Zyren, Carol Joyce Blumberg, Joanne Shore (2009) [16];
Watkins, G.C. and Plourde (1994) [17]).
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entirely determined by the oil market itself, there is also the
impact of other external factors, but little impact such external factors, is about 8%, empirical also show that the distribution ratio GED based on the normal distribution model fit
better than GARCH.

The situation in the Middle East continued turmoil in major oil producers, as well as frequent terrorist activities that
may cause damage to oil production facilities can ensure that
the global market for crude oil supply concerns, making it
possible to form a so-called terror premium in the international market, and through speculation further enlarge. This
makes the oil supply cost increase, which is the most direct
cause of recent fluctuations in world oil prices.
Geopolitical events occur will be generated by short-term
supply and demand on the international market, but its influence is short, after short time of adjustment, its impact will
continue to weaken until it disappears.
3.2. Changes in Oil Supply and Demand Situation
Strategic oil reserves and inventory in the international
oil market directly related to the change in the number of
changes in the world oil market supply and demand balance.
On the one hand, oil stock on oil supply and demand gap
has a direct regulatory role, which is able to iron out shortterm fluctuations in oil prices by selecting its reorientation.
On the other hand, stock market supply and demand is a reflection of the level of tension.
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Crude oil prices are also affected by the Energy Information Administration (EIA) of crude oil inventories (COI)
report. EIA is a Department of Energy (DOE) branch, COI
report released every Wednesday 10:30 AM EST. Like other
economic reports, before the report was released, traders rely
on consistent inventory estimates and expectations. If the
COI report with a far cry from the expected inventory levels,
crude oil and energy markets will react strongly. When
stocks fall below expectations, the energy markets tend to
grow when the stock rises, and more than the market consensus estimate, the energy market tends to decline. "Increase"
refers to rising of inventory, "down" refers to the inventory
reduction. Because this is a snapshot of one week, any effects are usually short-lived.
Recently, in the ninth G20 summit held in Australia,
China announced that it would release oil inventory data on a
regular basis. From the international market, China announced oil inventories, will give traders the futures market
is a very important trading guidelines alone speak from the
perspective of inventory, traders focused on the United
States before, this is because the Chinese were not disclosed,
this data will be released soon attracted the attention of major traders.
3.3. Dollar
Because world oil prices were denominated in US dollars, the dollar value will lead oil producers to raise prices of
its exports of petroleum products, coupled with the investment behavior of the oil futures market and people's psychological expectations, short-term fluctuations in oil prices
more intense.
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and future’s markets, which constitute the spot market price
of oil is formed by the oil futures market. In order to chase
profits, Arbitrage activity of futures speculators in the oil
futures market is frequent, and their speculation led to volatility in oil prices.
Coupled with the expected behavior of the psychological
impact on people, the use of market information in the futures speculators continue to hype selling point, and further
increase the volatility of oil prices. For example, with oil
prices soaring, people are expected to further rise in oil
prices, in such expectations, speculators in the futures market
has been buying oil futures. Expected itself is like having a
self-fulfilling prophecy function, leading to a further rise in
oil prices the fact that "speculators then took the opportunity
to sell at a higher price, which earned high post.

Theoretically, when the dollar index weakened dollardenominated crude oil prices from the perspective of the
euro or the yen, it becomes cheaper, the demand will rise; on
the contrary, when the US dollar, euro or yen-denominated
crude oil price your side, demand for crude oil will drop.
International crude oil transactions are denominated in US
dollars, while consumer countries with their own currencies
to buy crude oil products. Production of crude oil sales made
abroad dollars, and buy goods and services from another
country with the world's other currencies. For OPEC member countries concerned, this situation is more serious, the
dollar impact varies greatly between countries. International
crude oil companies sell their oil in dollars of products, with
the local currency to pay wages, benefits, taxes and other
fees. When the dollar, the US dollar relative to the country
can buy cheap oil, while the state and can not be pegged to
the dollar to benefit from crude oil imports.
3.4. Speculation, Psychological Expectations
Oil price formation on the world oil market system
throughout the entire world oil market system from the spot
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4. VARIABLES AND EQUATIONS

Daqing oil field is the largest oil field of 26 September
1959 found the world's top ten oil fields, located in China's
Daqing City, Heilongjiang Province, into the development
and construction in 1960. As China's largest oilfield of
Daqing oil production base in 50 years, the production of
crude oil accounts for more than 40 percent of China's onshore crude oil production in the same period. Crude Oil
prices and international oil prices and the associated degree
of macroeconomic Daqing, Daqing crude oil price trend for
the future to predict, is of great significance. Daqing price
trends and international crude oil price is entirely consistent
Daqing, both of the past 10 years the price has remained
slow rise
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Factors affecting the dollar exchange rate are mainly the
following two: On the one hand, instability in the Middle
East will affect the stability of the oil supply, and more importantly, it will seriously affect people's psychological expectations, will indirectly affect the US economy, further
affecting the dollar. On the other hand, US interest rates the
Fed's next adjustment confusing, unstable financial markets
in the United States so may result in volatility and sharp depreciation of the dollar.
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Daqing Petroleum base is the most important oil producer, to analyze the price of crude oil for China's economy
is significant. To this end, we have found from January 2000
to December 2010 the average monthly price of Daqing
crude data.
4.1. Stationary Test
The establishment of data in January 2000 to December
2010 of the average monthly price of Daqing crude oil in the
timing diagram is shown in Fig. (1).

Fig. (1). The series of daqing crude oil price.

As can be seen from the graph of the sequence exponential rise, can initially determine the time-series data significantly non-stationary. We calculate raw data AC (autocorrelation coefficient) and PAC (partial autocorrelation coefficient). The results are shown in Table 1:
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Table 1.
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AC (autocorrelation coefficient) and PAC (Partial
autocorrelation) data.

The test shows the sequential order difference is stationary, and its trailing AC performance, the performance of its
PAC step censored. Which can determine a preliminary order difference sequence for AR (1) model.
4.2. Equations Form
From the first-order difference sequence of AC and PAC
figure we initially determined that as AR (1) model, in this,
the first difference model may wish to set the sequence of
AR (1), AR (2), ARMA (1,1).
According to the result, we selected the first difference
sequence AR (1) model. In order to determine the sequence
of the first-order differential reliability AR (1) model, we
need to be residual autocorrelation - partial autocorrelation
of diagnostic tests.
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From the autocorrelation and partial autocorrelation can
be seen no longer exists residuals autocorrelation, indicating
that the model fit well. Here we look at AR (1) model fitting
results as shown Fig. (3).
5. PREDICTIONS

A

There are two ways of prediction model, one is a dynamic forecasting model, the other is static prediction model.
Dynamic forecasting model is shown in Fig. (3).

D
E

Seeing from the results, AC decay to zero very slowly, so
conclude non-stationary sequence y. To further illustrate the
raw data is non-stationary series .To further illustrate the raw
data is non-stationary series, we test ADF.
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From the result, we see that at the significance level of
0.01, which accept the existence of a unit root null hypothesis, it can be concluded that this data is non-stationary time
series data. Furthermore, in order to find out the order of the
non-stationary, we were the first difference of the original
data sequence ADF test. The results show a significant lower
level of 0.05 was significantly reject the unit root null hypothesis, indicating that the first difference series is stationary, so you can determine ARIMA model d = 1 .
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From the above analysis, we determined the ARIMA
model, so just the raw data to make a difference order to
obtain an order difference sequence can be analyzed. as
Fig. (2).

Fig. (3). Dynamic forecasting mode.

The solid line represents the predicted value of y, the two
dashed lines are provided 2 times the standard deviation of
the confidence interval. You can see that with the growth
forecast time predictive value quickly tend to mean a sequence of (close to 0). The right of the chart is a list of criteria to evaluate predictions, such as the mean squared prediction error and the square root of (RMSE), Theil inequality
coefficient and its decomposition.
We can see that Theil inequality coefficient is 0.984549,
indicating that the predictive power of the model is not very
good, but it's a very small proportion of the decomposition
indicate bias, a larger proportion of variance explained in
greater volatility in the actual sequence, and the fluctuation
of the simulation sequence small, this may be too long due to
prediction.

Fig. (2). Line charts of the first difference sequence.

Here we look at the effect of the model prediction, Fig.
(4), seen from the graph of dynamic predictive value is al-
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most a straight line, indicating that the effect is very good
dynamic prediction.
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(1  B) X t = 0.460998(1  B) X t1 +  t

Final prediction of 10-month average oil price in 2011 is
shown in the following table.
Month

1

2

3

4

5

Price

94.9

98.78

109.62

118.05

116.83

Month

6

7

8

9

10

Price

113.03

113.11

113.56

110.98

105.68
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CONCLUSION

Previous From a practical situation, factors that affect the
price of oil is its complexity, changes in oil prices also appears to be no rules can be found. By ARIMA model to historical data based on the price of oil, leaving aside the mutation prediction factors is difficult to grasp, and after repeated
identification and modification, and validation of historical
data, until the ideal model, accurately grasp prices the shortterm changes in the law.

Fig. (4). The result of dynamic forecasting mode.

Let us look at the static prediction as Fig. (5).
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Because of a lot of factors that affect the price of oil, this
paper considers only historical data, and the data taken is
limited, so there may be some predictions errors. Of course,
the model is not static over time, the new data series continue to appear, the relevant parameters of the model needs
to be adjusted or re-fit model to improve prediction accuracy.
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Fig. (5). Static forecasting mode.

As can be seen from the figure, the static prediction
model is ideal. Look at predicting renderings as Fig. (6).
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From the Daqing oil price forecasting, ARMA model is
appropriate, the static model better simulated historical values. But this paper does not consider the impact of external
factors, historical data selected time period is shorter.
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