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Abstract 

Crude oil is refineries main input at production of petroleum products and changes of it, s price 
impact on the price of products very much. Therefor there is close relationship between crude oil and 
oil products market and price information is pasted between the market price information. Current 
study set to investigate the long-term and short-term relationship between refinery crude oil price and 
price of refined petroleum with using of autoregressive methods with lagged explanatory and error 
correction model during monthly period since 2002 to 2013.Results of estimated model with the auto 
regressive lagged explanatory model show that this dynamic model move towards long-term 
equilibrium . Results of long-term estimation show that two variables - price of gas oil and gasoline 
prices – do not impact on crude oil price significantly. Variables such as fuel oil, kerosene and liquid 
gas have significant positive impact on crude oil price. In the long run through these three variables, 
kerosene price variable has the greatest impact on crude oil price that can be considered for long-term 
crude oil price policies based on the prices of petroleum products . After the price of kerosene, fuel oil 
price has the greatest impact on crude oil prices in the long term. 
Keywords: crude oil, fuel oil, kerosene, gasoline, liquid gas, gas oil, ARDL ،VAR 
 
1- Introduction 
Energy play an important and infrastructure role in the economic industrial life of communities and 
also caused huge changes in the industry in recent centuries and in this respect considered one of the 
main pillars of economic development . Among various energies which human use, oil have special 
place and consider as main source of energy in world now .therefor. At every country   governments , 
decision-makers and economic actors to make any type of decision and policy making need to know  
about developments in the energy market and specially developments in the oil market . Crude oil 
prices have been a key factor among the variables affecting the energy market which have decisive 
role in the recession and economic recovery of communities due to its importance in the international 
markets. It is worth mentioning, fluctuations in the crude oil market lead to huge economic influence 
which is considered not only as economic good but also as political element . Study about  
relationship between the crude oil and price of petroleum products in the market analysis  in terms of 
signal and prices reaction is important and in economic literature, many studies is done to evaluate  
interaction between crude oil prices changes and changes in the price of petroleum products . A 
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number of studies use vector autoregressive models and error correction model to evaluate the data 
transfer between the markets and the test for causation between prices. Unfortunately, studies are 
mainly done about gasoline price manner and crude oil price transfer to gasoline prices in retail 
markets and few studies have investigated the mutual  Relationship between crude oil price and 
products price . We decided in this study to predict the price of crude oil with using a new 
methodology according to especial importance of oil as one of the main sources of energy supply in 
the world and its price in the international markets. The present study was carried out in Isfahan oil 
refinery and thematic scope of this study was to determine the relationship between two variables, 
prices of crude oil and petroleum products according to Esfahan oil refining co. Petroleum products 
pricing model based on oil prices (based on fob Persian gulf). In the following,  we pay attention to 
theoretical framework , literature review, methodology , presentation , models and their analysis  and 
at the end of this study we provide summary and conclusions . 
 
2- Theoretical foundations 
Study about relationship between the price of crude oil and petroleum products prices is done to 
evaluate the reaction of price in following of the Persian Gulf crisis (1990-1991) and fluctuations in 
crude oil prices and the prices of products. The results of these studies emphasized on the common 
perception based on gasoline prices asymmetric response to fluctuations in the market price of crude 
oil in America and Europe .  But in the next study were obtained different results for other markets. 
Crude oil price as other products affected from the supply and demand relationship and sometimes 
external events. Demand for crude oil is increased with the emergence of new economic centers such 
as china and India rapidly which their country development rapid engines take a lot of energy. China 
is now the world is looking for oil in worldwide and is going to insure its future with buying the 
shares of oil prices even higher than the actual price plans. China's oil demand growth in 2005 
compared to 2003 is 23%., changes in the price of crude oil through two channels of supply and 
demand affect the economy according to economic theory. Supply side effects can be demonstrated 
that this oil is the raw material for many products. Therefore, increasing oil prices will reduce demand 
for oil. The demand side also affect on economy through consumption and investment. Consumption 
indirectly affected by changes in oil prices due to their positive correlation with disposable income. 
With increasing oil prices, we can see a transfer of income from oil importing countries to exporting 
countries .therefor, oil consumption reduced in importing countries. The rise in oil prices through 
increasing of companies cost effect on the investment adversely. Exchange rate and inflation also 
effects on economy, in addition to the effects that change crude oil prices through supply and demand 
. Many methods exist to assess and predict global oil prices which given that assumption , accuracy , 
efficiency as well as the researchers experiences  present each different and distinctive prediction 
accurately .for example , at arch , most  estimated models is used for the measurement of uncertainties 
in oil prices . In this case, it can be cited to d and Lewis models (1996) zoe and taylor , gary and duffy 
and nelson(1996) . Vector auto regression model was performed by cordon & neary (1982 ) , van 
wijnbergen ( 1986) fardmanesh "( 1991) al-mutawa (1992 ). In these  models, the results are more or 
less similar to other studies . The difference is that we study the effects of bilateral opec oil 
production quotas , oil income gap and the important role of government spending in the 
industrialized countries on oil prices in some of these models . 
 
3- History of Research 
The first study was done by bacon (1991) to assess different response gasoline prices , to rise and fall 
of crude oil prices . The study is done for the UK gas market and the period of 1989-1982. The result 
of this study showed that full transfer of crude oil price to gasoline is faster than the price reduction. 
Kilian&park(2008) in their article titled "the impact of oil shocks on stock market America showed 
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that America stock turnover  reaction to change in crude oil price depend on price change from crude 
oil supply shock or from demand shock .  O'neill and colleagues (2008 ) , park , and ratty (2008 )with 
using a sample of 13 pieces  from developed markets showed oil price shocks have a significant 
negative impact on stock prices .   Cong &wei & jiao &fan (2008) , study  relationship between oil 
price shocks and stock returns to china , using a model VAR for the period2007:12   1996:1. The 
results showed that oil price shocks have a significant effect on stock returns in china. The results 
showed that oil price shocks don not have a significant effect on china stock returns. Sadursky (1999 ) 
, study relationship between oil prices , interest rates , industrial productions , consumer price index 
and stock market review with using monthly data from 1996 to 1947 under a vector autoregressive 
model (var) . He showed that both oil prices and oil price fluctuations play a significant role on the 
stock market. He also concluded that oil negative shocks impact on the stock market period more than 
positive oil shocks.  
Jalali naini and colleagues (2010)in an article study  relationship of causality between crude oil  prices 
and oil  productions price in america and europe markets. In this article we have investigated causality 
relationship between  price of crude oil and petroleum products prices in america and europe markets, 
based on vector error correction model and toda - yamamoto causality  . The results of the price 
conforms that the results of previous studies based on there is a long-term causality existance  of 
crude oil prices to the price of products for long-term period 2008- 1987 . 
Keshavarz and maanavi (2008)in their article studied  stock and currency market interaction in iran 
with emphasis on the impact of oil momentums with using of VAR and granger causality method 
approach and data of period 1999-2006 and concluded that the stock market will react further in the 
event of oil price enhancement and in the face of oil prices declining influence on the price of oil on 
the stock price less evenly . 
Samadi and colleagues(2007) studied the effect of stock prices of oil and gold prices with using data 
of period 1999-2006 and garch method and concluded that impact of the gold global price on stock 
price index of tehran stock exchange is more than impact of global oil price index . 
 
4. Methodology and model specification 
Considering that the aim of this study was to determine the relationship between the prices of crude 
oil with selling price of five of petroleum products which include: 
PCO: crude oil prices : crude oil is a thick black or dark brown liquid that much of it consists of 
various hydrocarbons . Crude oil is always to be found in sedimentary layers and always there is a 
large amount of organic material in these layers. Remnants of this material, plants or animals contain 
large amounts of carbon and hydrogen that crude oil is the major manufacturer. Crude oil primarily 
consists of hydrocarbons, paraffin oil, and aromatic. In addition, there is small amounts of sulfur 
compounds, nitrogen, and oxygen and a minor amount of metals in crude oil. Refining industry allow 
to acquire a wide range of crude oil, oil products business with using the separation methods of and 
hydrocarbon conversion. ( abusadra , 2006: 125 ) 
Gasoline prices : gasoline derived from crude oil , which is very important in used  pg vehicles . This 
combustion material called gasoline in the united states and in England petrol . These words should 
not be confused with the term petroleum means crude oil. Gasoline is a kind of fuel to combustion of 
ignition internal engines 
 which is formed basically flammable liquid and volatile hydrocarbons and derived of crude oil by 
processes such as distillation , polymerization , catalytic cracking and alkylation . Gasoline for 
automobiles is a  a mixture of various hydrocarbons which are combined in different proportions . In 
addition, the material is also mixed with gas oil neuntilrise its slow –burning degree or octane 
number. Present hydrocarbons in gasoline begins from  4 carbons and end to 12 carbons . The boiling 
point of between 30 and 210 ° c. Various types of fuel can be produced and presented in refineries 
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which the major difference is in the slow–burning degree. If all piston engines work with fuel 
improperly, producing a sound that is called stroke . ( bachmyr , 2003: 722 ) 
Pk : kerosene  price : kerosene is used to create light or heat in a variety of lights . This section 
contains hydrocarbons whose its boiling point range has been lied immediately after the gasoline . 
Kerosene contains the final hydrocarbons 10 c to 12 c . Nowadays the use of these products is 
dissipating for the lighting. Its application is also limited in thermal equipment. Kerosene is also used 
as a pesticide solvent after it purified and deodorized.  
Pd: diesel price: in fact gas oil  and heating oil and diesel are a matter . But there are differences in 
their technical specifications used in terms of diesel and industrial and heating engines . Even one can 
be defined ship or oil or (mgo) in the same direction. The diesel fuel was introduced for the first time 
by German inventor named diesel which called simply the same name in some sources. 
 pff : furnace fuel price: fuel oil or waste oil composed of elements  that have not evaporated during 
the distillation of crude oil in refinery . Therefore molecules are larger and heavier . These products 
also known " black oil " due to its black color . Fuel oil is used primarily as the main fuel for 
electricity power plants and ship fuel . Because when ships worked with  the coal ,  coal storage is 
called tank banker . ( davis and colleagues, 2004: 17 ) 
Pgl : liquid gas price : we can  analysis calculated coefficients from various estimates 
 as the drag coefficient and have better results in terms of stability . We use   
 Variables as log in the model. Therefore the final model will be as follows: 
 

Lpco=f(lpg, lpk, lpd, lpff, lpgl) 
4 .1 Data processing method, VAR 
Vector auto regression(var) is model which each variable be fitted on its lagged values with its 
interruption  and the lagged values  by interrupting all other variables  in model . Because of the 
advent of the dependent variable was the time interval regressive model and because of the multiple 
variables of vector talk comes as a result of the operation is known to vector auto regression model. 
 
4.2  Error correction model ecm 
Despite the accumulation of a set of economic variables in the statistical basis support using of error 
correction model. These patterns have become increasingly known growing celebrity in experimental 
work. The main reason for the reputation of ecm error correction models is variables short-term 
fluctuations are linked to long-term equilibrium values. It is clear from what has been said that when 
the two variables xt and yt are converging, there is a long run relationship between them. However, in 
the short term there may be a lack of equilibrium. In this case, the error equation can be considered as 
a balance error.  
 
 

T T T T T TY X U Y X       
 
Now, it could be used an error to link the short-term behavior TY  with its long-run equilibrium. For 
this purpose, we can set an example as follows. 
 
 

2
1 2 1 ( , )T T T T TY X U IID             

 
Where ut-1 , is regression estimation error with  time delay. Such a pattern of error correction model 
(ecm) is known that changes in have been linked to prior period balances error. 



iness economics, and management studiesSINGAPOREAN JOuRNAl Of buS 
, 20158Vol.4, No. 

 
 
 

27 
 

 
 
 
3-4. Vector error correction model vecm 
As previously mentioned, a vector autoregressive model which is k endogenous variable and p time 
delay for each variable that display in matrix as follow: 
 
 

1 1 2 2 ......... 1 ( ,4)T T T p T P T TY AY A Y A Y U U N         
 
In this context,  yt  relation and its interrupt of  1 × k vectors is related to template variables . Ai to 
i=1,……..,p are model coefficients and ut is k×1 vectors to template variables .And the vector is 
related to residuals pattern . Now, we can create   following relationship in vector error correction 
model vecm to link short-term behavior yt to long-term equilibrium values: 
 
 

1 1 2 2 1 1........T T T P T P T P TY Y Y Y Y U                   
Where in 

1,.....,2,1,)........( 211  piAAAI i  
).......( PAAAI  21  

Matrix π contain information on long-term equilibrium relations .in fact    
Is a case which α are adjustment imbalance coefficients and represents the adjustment speed to the 

long-term equilibrium and β is long term equilibrium relations coefficients matrix. Therefore, PTY   
is included at (29-3) relation is equal to error correction (ect)at TTT XYU   single- equation model 
. However, the maximum of (k-1) is an independent vector. 
 
In fact, PTY   contain k vector column. But up only (k-1) of these vectors can be indicative of long-
term equilibrium relations. Most of the long-term equilibrium relations are less than (k-1).    
 
4-4. Impulse response 
Impulse response defines the dynamics of prices (ldef) in response to a shock in the system, the size 
of a standard deviation of each variable. Momentums is elected usually as much as standard deviation. 
Therefore, it is called momentum by hitting unit. By using this way , dynamic response of the device 
impulses imposed specified from any of the variables . 
 
 5-4. Variance decomposition 
In this way, imposed momentums share to pattern different variables is defined at forecast error 
variance of a variable in the short-term and long-term . For example, if the variable is predictable 
based on amounts with its delays optimally, then forecast error variance explained based on the 
imposed momentums at that  variable . When forecast error variance decomposed, fluctuations share 
of each variable is divided into model variable sin response to imposed momentums. Therefor we be 
able to measured contribution of each variable on changes in other variables over time. 
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6-4. Auto regression approach with wide delays  
In this study, we profited of auto regressive approach with distributed delays (ardl) boys and 
colleague to evaluate long-term relationship between the variables.  
 
The offered approach ARDL by boys and colleague (2001 ) compared with other integration 
approaches such as engle -granger (1987 ), johansen and juselius (1990 ) have several benefits : 1) the  
long term and short term parameters are estimated  simultaneously . 2) some integration techniques 
are sensitive to sample volume . But can be profited from ARDL approach for small samples. 3) the 
inability to test the hypothesis for the estimated coefficients solved in the long term at time of using of 
engle -granger method . 4) ardl approach can done estimation without consider whether the variables 
are i (0) or i (1) . 
Accumulation existence of a set of economic variables provides statistical basis to using error 
correction models. The main reason for reputation of error correction model is that variables short-
term fluctuations be linked to their long-term equilibrium values. In fact these models are a kind of 
partial adjustment models. They measured effective forces in the short term and speed of approaching 
to the long-term equilibrium value with the manna waste from a long-term relationship.   
 
Statistics basis of auto regression models using with wide delay is co integration existence between 
economic variables. Auto regression models with wide delay provide the possibility of long-term 
relations between endogenous variables. In addition, link short term behavior of these models to their 
variables long-run equilibrium value and display how imbalances in the variables long-run 
equilibrium relationships between effect on their short term dynamic changes. The exclusive 
characteristics of auto regression models are with extensive delays which distinguish them from other 
structural and non-structural econometric models and caused that these models in the 1990s 
experience the its development growth very fast .   
5. Model estimation  

Model assessment with auto explained method with wide delays 
Results from assessment of first pattern with wide delays are as eviews output software. As can be 
seen, the determination estimated coefficient is 0/99949which represents the model explanatory 
power is very high. Therefor, other variables at a high level are significant except gas oil (lpd) price 
variable and gasoline price (lpg) . 
 
 



iness economics, and management studiesSINGAPOREAN JOuRNAl Of buS 
, 20158Vol.4, No. 

 
 
 

29 
 

From these results should be carried out to test presence or absence long-term relationship, if the sum 

of the coefficients of the variables with related delay on the dependent variable interval is less than 
one, dynamic pattern will tend towards long-term equilibrium model. So we have:  
Listed above null hypothesis and test against assumptions is as follows: 
The numbers in parentheses at the top of algal estimation output table with ardl manner namely 
ardl(1,0,0,1,0,0) is indicant of the number of dependent variable optimal delays and the explanatory 
variables . 
Dependent variable should have  had at least one interruption to investigate the presence or absence of 
association between variables . This condition is provided in the above table. So we can test presence 
or absence long-term relationship that is as follows: 
 the result is a test of the t-statistic which can compare its parameters 
Now , we are sure from a long-term relationship , the results of long-term relationships can be 
obtained as follows: 
 table 2 . Long-term pattern estimation with ardl manner 
Mannermodel error correction with ardl 
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Proportionate to any long-term relationship is an ecm error correction model which  

Linked variables short-term fluctuations to their long-term equilibrium values 
Which can observe results in the following table.  
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it can be seen, error ecm (-1) correction coefficient is less than 1 and and statistically is significant. 
This coefficient is negative, indicating that long-term imbalances move in the balance. This 
coefficient shows that in every course about 84 % of crude oil price imbalances goes away and 
according to the monthly survey period, this result emphasizes on very high speed towards 
equilibrium.  
 
The investigated results of the impulse response function or response to impulse (irf) at var model  
In discuss of response to impulse for variable is assumed that system is in balance, and this balance is 
in origin. So that all variables in equilibrium are equal to zero. The momentum effect (impact) of a 
sudden to a variable called temporary. Which variable after several time period returns to previous 
equilibrium. If this variable not return to zero, and remain in different equilibrium amount called 
permanent impact. Here is noted that the hit rate is considered as one standard deviation. In other 
words, we analysis the effect of momentum criterion deviation on other variables in study triggered. 
Diagram 1 show lpco responses to one momentum criterion deviation at model explanatory variables 
over a period of 24 months or 2 years.  
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Diagram 1. Reaction to the impact of crude oil price in the period of 2 years(24 months) 

 
5- Variance decomposition forecast error investigation at VAR model 

 at share variance decomposition criteria or resulting momentum partnership percent at mentioned 
variables is studied at variables forecast error variance. In other word, forecast error variance 
decomposition at  vector auto regression models (Var)help us to study that changing of  one variable ( 
time series ) to what extent is influenced by its disturbing elements is variable and to what extent , 
were influenced from other variables disturbing elements within the system . Analysis basis based on   
prediction error variance decomposition is firmed to dynamic vector regression model based on a 
share comparison of each variable in the course of the forecast error based on the same period. In 
other words, every variable that has a higher proportion of the se in every period, the share will have 
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greater volatility in the dependent variable. In other words, forecast period forecast error variance 
increases with increasing duration. In conclusion, with the decomposition of  prediction error variance 
we can say that we can study that to what extent sequence changes  were affected by  disturbing 
components of self sequence and to what extent sequence changes is effected from disturbing 
elements within the system variables .  
 
In this section, using the model estimates, decomposition of services office 
 variable variance was performed according to estimated model. Based on results of variance 
decomposition, hundred percent of their crude oil price changes is due to 
Self-variable  in the first period . Results show that in the long run about 60% of crude oil price 
changes by self-variable , 32 % of the kerosene price , 6% by the lpg price and others that are small 
(about 2%) caused by other variables which included in the model . The results of the study forecast 
error variance decomposition study is also well known in the following diagram. 
 

0

20

40

60

80

100

2 4 6 8 10 12 14 16 18 20 22 24

LPCO LPD LPFF
LPG LPGL LPK

Variance Decomposition of LPCO

0

20

40

60

80

100

2 4 6 8 10 12 14 16 18 20 22 24

LPCO LPD LPFF
LPG LPGL LPK

Variance Decomposition of LPD

0

20

40

60

80

100

2 4 6 8 10 12 14 16 18 20 22 24

LPCO LPD LPFF
LPG LPGL LPK

Variance Decomposition of LPFF

0

20

40

60

80

100

2 4 6 8 10 12 14 16 18 20 22 24

LPCO LPD LPFF
LPG LPGL LPK

Variance Decomposition of LPG

0

20

40

60

80

2 4 6 8 10 12 14 16 18 20 22 24

LPCO LPD LPFF
LPG LPGL LPK

Variance Decomposition of LPGL

0

20

40

60

80

100

2 4 6 8 10 12 14 16 18 20 22 24

LPCO LPD LPFF
LPG LPGL LPK

Variance Decomposition of LPK

 
 
 



iness economics, and management studiesSINGAPOREAN JOuRNAl Of buS 
, 20158Vol.4, No. 

 
 
 

33 
 

6. Conclusions and Recommendations 
The results of stability tests showed that all variables to measure the actual hypothesis is rejected , as 
a result , all the variables involved with integration times are zero (0) 1 . In general it can be said that 
both peers research variables and stacked are zero which are important to estimation with same degree 
vector auto regressive manner or degree of integration variables. Note that all research variables to 
Isfahan refinery and monthly is during the period from 2002 to 2013. We concluded to results of auto 
regression method model estimation with explanatory delays which these research dynamic models 
move towards long-term equilibrium. This study was conducted to estimate the research long-term 
relationship. Estimated pattern show that the explanatory power of the model is high because of the 
determination coefficient is very high. And also the f statistic of the regression equation was too high. 
The long-term pattern results showed that gas oil price and petrol prices variables have not a 
significant impact on oil prices in long-term. Fuel oil, kerosene and liquid gas price variables have a 
significant effect on crude oil prices. Kerosene price variable of these three variable have the greatest 
impact on crude oil price in long-term which for crude oil long-term price policy can be attractive 
based on petroleum products price  .Heating oil price after the price of kerosene have maximum 
impact on crude oil price in long-term. Since research variables were used logarithmically. Therefore, 
estimated coefficients of this model is indicative of their long-term stretch .In other words, long-term 
price elasticity of crude oil prices relative to kerosene price in the long-term is very much , in a way 
that crude oil prices increased by more than 79 percent for every one percent increase in the price of 
kerosene .  In the following, we studied error correction pattern and short-term dynamics. 
The results showed that error correction coefficients is very high and show that  
Adjustment speed from short term to long term research is very high at research model. Also results 
showed that fuel oil prices, gasoline prices with a time delay, liquid gas , kerosene and gasoline have 
significant impact on crude oil prices . Gas oil price is the only variable which has no significant 
effect on the price of crude oil in the short term. As well as gasoline prices with delay have a 
significant negative effect on crude oil prices in the short term. But other variables have positive 
impact on crude oil price in the same period and without interruption. Because the variables are 
logarithmic. Therefore, estimated coefficients for variables are indicative of short term stretch .we can 
say, kerosene prices in the short term have maximum impact on crude oil prices according to the 
results of this study in the fourth quarter of this research. Also this matter can be very useful in crude 
oil prices policies in the short term. On the other hand, fuel oil impact on crude oil prices in the short 
term is very low. 
 
Regarding the price of Isfahan refinery short-term and long-term policy provide the following 
recommendations according to the results of this study: 
Given that kerosene price has the greatest impact on crude oil prices in long-term. Therefore, prices 
policies to stabilize or rise and fall of oil prices should be based on the kerosene price in long-term.  
Momentums from the price of petroleum products price is effective in little time and quickly adjusted. 
Therefore, other affecting variables on of crude oil price should identify that can make better 
decisions to price policies at long-term and short-term.   

 Providing a dynamic pattern that embrace all qualitative and quantitative variables on 
crude oil prices and can estimate and predict the severity of the impact in addition to 
identifying the influence of each variable on crude oil prices.  
 Design a static pattern regardless of changes and time process according to experiences 
which oil price have over the past decades cannot be basis of decision or comment at 
identification of affecting factors on price of crude oil. 
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