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Buy Back Contract of Gas Producing Model 
In buy back contract setting for gas extraction and envelopment, as a contract signed 

between country and Investor Company, exploration and drilling activities is stated by 
investor. Due the contract, Investor Company must pay fixed amount for host country as it is 
exploited proven gas reserves. It is assumed that, extraction cost is QSC )(1  and it’s 

development cost is )(2 wC , where S is known as gas reserves, Q is extraction rate and w is 
drilling efforts. Since gas price is determined with cost-push method, and so that it may be 
written as  bQaP , where P is gas price and   is scarcity rent. G is host country's 

share from profit of extraction which is independent of production (Elgsaeter et al., 2011 and 
Leighty and Lin, 2012). 

The profit of the investor company at any time period is denoted as 
])()([ 21 GWCQSCPQV   and it’s discounted value is represented t

t etV   )( , where

  is discount rate and te  is a discount factor and )(1 SC  is an average extract cost as a 
inverse function of remained gas reserves. The aim of an investor company is to maximize the 
utility function as a concave of discountended profit over the time period of contract in order 
to analyze the time path of drilling. Therefore this model with this constraint is summarized as 
follows: 

})],,,,([{
0

dtGwSQPU
N

           (1)  

Host country wants to maximize it's welfare from income of contract. "X" is income of 
contract which is concave function of "I". "I" is contract value which is function of "V" (value 
of source) and which " " is type of project financing. We assume that welfare is concave 

function of "X", "X" is concave function of "I" and "I" is concave function of "V". Therefore 
host country's welfare is summarized as: 

WdvvfGVIXW
N

 )(])),(([
0

        (2) 

Therefore Investor Company maximize it's utility from contract subject to owner source 
country's welfare as below: 

})],,,,([{
0

dtGwSQPMaxU
N

    

St: 

WdvvfGVIXW
N

 )(])),(([
0

  

QyS              (3)                               
),( ywfy                                                                                                          

0,0,0,0  ywQS                                                                                        
 

With current Hamilton method, we have: 
 

])(])),(([[

),()),((])()()[(

3

2121

dvvfGVIXWW

ywfQywfGwCQSCQbQaUH








 (4) 

I maximize (4) equation respect to Q, S, w, y: 
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Therefore in this state extraction and exploration path is: 
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                                                   (10) 

In (9) and (10) equations, G is owner source country's share which independent of 
production and can not affect on Q and w . 

In other side, owner country wants to maximize it's welfare subject to investor company 
too (Pyndyck, 1978; 1980). Then I should extract extraction and exploration paths in this 
condition. Therefore we have: 

dvvfGVIXWMAX
N
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With current Hamilton, we have: 
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Then: 
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In this condition: 
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                                                   (18) 

Therefore equilibrium of extraction is intersection of (9) and (17) equations and 
equilibrium of exploration is intersection of (10) and (18) equations which maximize owner 
country's welfare and investor company's utility. 

Now if share of owner country is percent of production, then Q in this condition, which 
owner country maximize it's welfare respect to investor company's utility welfare (Pyndyck, 
1981). We have: 
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But in this condition if investor company maximize it's utility respect to owner country's 
welfare therefore extraction path is: 
 

b
A

U
SCtbQa

Q

A

A

U

Q

W

Q
A

U
S

Q

U
SC

tQ

W
t

Q

W
tSCbQa

A

U

Q

2..))(2(

].)[(.]
)(

))(2([

312

2

32

2

1313








































 

      (20) 

Equilibrium in this state is instruction of (19) and (20) equations and rate of share is 
affected on equilibrium extraction.  

As results, I can say that Owner country uses from different methods for determining 
share, independent of production and percent of production. As I raveled, in (19) and (20) 
conditions rate of share is affected on equilibrium extraction. 

CONCLUSION 

In this paper, I survey effects of two payments methods on extraction and exploration 
paths. I reveal that owner source country can affect on extraction and exploration paths. 
Therefore it it's rules can affected on investor company's motives from extraction from source. 
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