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Abstract

Alternative Auction Methods for Leasing 0Oil and Gas

Rights on Michigan’s Public Lands

By

Douglas J. Krieger

Michigan’s public 1lands yield significant oil and gas resources.

It is characteristic of these resources that their wvalue can not be

determined prior to actual development. This uncertainty has led to the

use of auctions in many leasing markets. The question addressed in this

study is how the performance of Michigan'’s leasing program may be af-
fected by the choice of a specific auction method.

This research proceeds with a review of the literature on economic
decision making under conditions of uncertainty and it’'s application to
the modeling of auction markets. Hypotheses are developed concerning
the connection between the leasing situation in Michigan, the choice of
auction method and the desired performance of the leasing program.

The purpose of this study is not to provide specific prescriptions
concerning the auction structure appropriate in the state. The
hypotheses presented here should, however, provide information of use to
decision makers in the Department of Natural Resources in designing

leasing policy that is consistent with desired objectives.
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Chapter One

Introduction

In the United States government entities do mnot often engage
directly in the exploration for or development of o0il and gas resources
but establish exclusive rights to these resources for private develop-
ers. The manner in which the transfer of rights from public to private
hands takes place would be expected to have some effect on the way in
which these rights are allocated between interested parties and on the
way in which development takes place. Information as to how different
institutions governing these transactions affect government objectives
and the satisfaction of public preferences will be important to govern-
ment decision makers. The purpose of this study is to investigate some
possible outcomes of different transaction mechanisms in terms of
various performance criteria. This information should be helpful in
designing policy that 1is consistent with the management objectives of
the government.

This study deals specifically with the transfer of exploration and
development rights to oil and gas deposits on public lands under the
jurisdiction of the State of Michigan. The study is primarily descrip-
tive in nature although some prescriptions will be made based on
specific performance objectives of the state. The focus will be on
possible consequences of different mechanisms used to allocate rights to
public o0il and gas deposits and will provide prescriptions consistent

with desired objectives.



These questions are particularly relevant in Michigan for two
reasons. In the first place the State of Michigan ranks twelfth in the
nation in the production of both o0il and gas with over 31 million bar-
rels of oil and over 142 billion cubic feet of gas produced in 1984.
Secondly, Michigan has more land under state jurisdiction than most
states east of the Rocky Mountains. Revenues from oil and gas develop-
ment in the state could contribute substantially to the state treasury.
This diversification of the economic base is important in a state that
is often seen as being too dependent on a single industry. The fluctua-
tions in the automobile industry brought about by periods of recession
have severely taxed state resources in the past. In 1984, revenues to
the state from bonus and royalty payments on oil and gas developments
amounted to over 58 million dollars. Table 1-1 provides a summary of
revenues for the years 1927-1984 split out by form of payment.

Aside from revenues from the development of publicly owned oil and
gas deposits, the state also gains from the development of privately
held deposits through the payment of taxes. In 1982, production from
private 1lands accounted for almost 23 million barrels of oil and almost
110 billion cubic feet of gas. These figures represent approximately
738 of the oil and 77% of the gas produced in the state (Department of
Natural Resources, 1982b). Severance tax payments on oil and gas
development totaled over $75 million in 1984.1 It might be expected
that the choice of institutions to transfer publicly held resources to
private hands will affect the manner in which private landholders bar-

gain with developers.

1 "Michigan’'s 0il Exploration-Production Industry at a Glance",

Michigan’s 0il and Gas News, May 24, 1985, pp. 24




Table 1-1

Revenues From 0il and Gas Production on State Owned Lands

Years

1927-1931
1932-1936
1937-1941
1942-1946
1947-1951
1952-1956
1957-1961
1962-1966
1967-1971
1972-1976

1977

1978

1979

1980-10/1
10/1/80-10/1/81
10/1/81-10/1/82
10/1/82-10/1/83
10/1/83-10/1/84

Totals ($)

Royalty ($)

85,262
209,125
1,302,355
1,645,462
1,813,632
2,727,410
1,879,927
1,259,162
2,160,038
31,651,761
13,327,908
18,244,756
24,269,564
24,488,630
44,912,755
45,802,471
49,142,835
49,978,858

314,901,920

Rental ($ ) Bonus ($§) Other* ($)

43,821
205,349
724,330
2,021,512
2,256,913
1,989,342

769,593
1,476,949
3,258,088
5,998,726
1,190,619
1,131,238
1,100,306
1,015,879
1,216,258

908,025

790,225
1,215,116

27,312,297

27,707
87,211
515,705
601,065
1,307,470
256,186
475,840
409,809
2,168,524
18,339,720
357,005
14,483
1,414,667
-2,982
32,277,235
10,304,780
630,029
7,513,180

76,697,639

1,204
4,506
7,367
3,759
4,398
3,028
3,702
4,982
6,009
9,979
3,069
1,733
1,047
1,679
1,860
17,715
21,759
33,099

Total ($§)

157,995
506,192
2,549,758
4,271,799
5,382,414
4,975,967
3,129,063
3,150,902
7,592,661
56,000,186
14,878,602
19,392,210
26,785,584
25,503,206
78,408,109
57,032,992
50,584,849
58,740,225

130,895 419,042,752

* This column is the sum of application and assignment fees

Source: Department of Natural Resources (1982b)

0il and Gas Leasing in Michigan

The state of Michigan owns 3.8 million acres of surface and mineral

rights

and an additional 2.1 million acres of mineral rights alone.

Although leasing of great lakes bottomland for oil and gas production is

currently prohibited, the state also owns 25 million acres of such 1land

that could become available for lease in the future.

The

recovery of hydrocarbon resources from state lands in Michigan



takes place under the provisions of Act 17, P.A. 1921, as amended, and
Act 280, P.A. 1909 as amended. These acts provide for "... management
of land and mineral resources to ensure protection and enhancement of
the public trust”. In addition, regulations have established the direc-
tor of the DNR as the supervisor of wells whose duty it is to provide
day to day enforcement of "...all matters relating to the prevention of
waste...and to the conservation of oil and gas in the state" (Patric and
Kakela, 1982a). The policy of the state in leasing oil and gas rights
is specifically stated as follows.

It shall be the policy of the Natural Resources Commission to

provide for orderly development of state-owned hydrocarbon

resources, to encourage the private sector rather than the
state to risk capital in exploration and development, to
optimize revenue from state-owned hydrocarbons consistent with
other natural resource management objectives, and to provide

for regular and systematic review of the oil and gas leasing

program.

Oil and gas leasing and development on public lands shall be

established in a manner to assure (1) optimum economic return

to the state, (2) competition for the acquisition for leases,

(3) protection against drainage of hydrocarbons, and (4)

protection of the environmental, recreational and other uses

of the land, including lakebottoms and connecting bays harbors

and waterways. (Department of Natural Resources, 1982a)

The leasing of oil and gas rights on state lands in Michigan falls
under the jurisdiction of the Lands Division of the Department of
Natural Resources (DNR) with lease sales held two or three times a year
depending on demand. Tracts to be leased are nominated by interested
parties and these nominations are reviewed by the DNR to determine the
desirability of leasing them as well as any restrictions that may apply
to the lease. Leases are sold primarily through an auction method

although provisions exist for direct sales under certain conditions. The

auction used in Michigan specifies a reservation price, the minimum



number of bidders required on a tract, the way in which bids are ac-
cepted and the object of the auction. The lease, once purchased by
auction, further specifies the term of the lease, the conditions of
reimbursement for resources actually recovered under the lease, regula-
tions governing development specifics and lease assignment regulations.
Some concern has been expressed within the DNR, however, that the auc-
tion method and lease terms currently in use are not well suited to the
attainment of leasing objectives. The purpose of this study is to shed
some light on the consequences of alternative auction methods and lease
terms.

To measure the performance of alternative auction procedures it
must be decided how performance is to be measured. The consequences of
different auction methods are often stated in terms of revenues to the
seller of the lease but other variables are affected and could be con-
sidered. Auction methods can affect the distribution of leases between
various types of prospective buyers, the manner of development or the
distribution of risk and benefits between the parties to the sale. This
study will consider a number of performance criteria in addition to
returns to the seller. The choice of these criteria is, in part, a
function of the concerns expressed by representatives of the DNR in

their leasing policy.

Summary

The objective of this study is to explore the possible consequences

of alternative auction methods for the leasing objectives of the State

of Michigan. Research requires a conceptual framework that will help to



organize ideas about the problem and suggest questions that are likely
to lead to resolution of the research objectives. Chapter two intro-
duces the situation-structure-conduct-performance paradigm as concep-
tualized by the institutional economists and develops it in terms of the
subject of the study. Chapter three further develops the conduct por-
tion of the paradigm. In this section current theories of behavior
under uncertainty are explored and related to oil and gas markets.
Chapter four applies the theories introduced in chapter three to bidding
and auction behavior. A number of distinct models of bidding behavior
are introduced and related to the sale of mineral deposits. Finally,
chapter five applies the theoretical developments of the preceding
chapters to the leasing situation in the State of Michigan. The focus
of this chapter is on the possible performance outcomes of alternative

auction structures under consideration for use in Michigan.



Chapter Two

A Conceptual Framework for Research

Research requires a conceptual framework that will help to organize
ideas about the problem under consideration and suggest avenues of
inquiry that will lead to resolution of research objectives. This
research will make use of the situation-structure-conduct-performance
(SSCP) paradigm that was introduced in the field of industrial organiza-
tion and adopted by the institutional economists. This framework sug-
gests that there is a causal connection between the situation in which a
market operates, the structure of the market, the conduct of market
participants and subsequent performance.

The purpose of this chapter is to explain in more detail the struc-
ture and implications of the SSCP paradigm and to fill out the com-
ponents of the paradigm in terms of the leasing of oil and gas
resources. In the course of fitting the paradigm to this particular
problem each of the four components will be defined in terms of the
relevant variables of the oil and gas lease market and the nature of the

interdependence between them will be explained.

The SSCP Paradigm

The SSCP paradigm has its roots in the field of industrial or-

ganization which is concerned with how the organization of production

activities affects the satisfaction of society’s wants. The paradigm



has been adopted by the institutional economists, with some alterations,
for use in research on questions of public policy. While the paradigm
used by these two fields in economics 1is essentially the same, the
variables on which the framework focuses are very different because of
the difference in the questions that each addresses. Studies in in-
dustrial organization have frequently focused on traditional definitions
of market structure, behavior and performance (Scherer, 1980) while the
institutionalists have defined these variables much more broadly. It is
the emphasis of the institutional field that will be used in this re-
search.

Schmid (1978) presents an excellent discussion of the components of
the paradigm and the interdependence among them as used by the institu-
tional school. The emphasis of the paradigm as presented here 1is the
development of testable hypotheses about the performance resulting from
structural changes in institutions. Situational variables are treated
as defining the characteristics of the world within which the institu-
tions work and, as such, must be treated as fixed if the effects of
structural change on performance are to be isolated from the effects of
changing situational variables.

Externalities are defined as the impacts of the actions of one
individual wupon another. Externalities are wubiquitous and their
presence implies an interdependence among individuals in their actions
and uses of goods and services. In the SSCP paradigm the situational
variables describe the characteristics of goods and services that create
the opportunity for interdependence. The nature of this interdependence
can take many forms depending on the characteristics of the good in

question and the technology available to affect the pattern of use of



the good. A great deal of energy in institutional economics has been
expended in defining a taxonomy of the characteristics of goods that
lead to certain types of interdependence. Once situations are class-
ified in terms of their common characteristics that create interdepen-
dence similar structural alternatives can be matched to similar situa-
tions to create a more predictable performance outcome.

Institutional structure defines the rules of the game or the
property rights of the affected individuals within a certain situation
or interdependent relationship. Institutions define, explicitly or
implicitly, the rights of individuals when conflict arises. The choice
of institutional structure is the choice of how rights are allocated and
ultimately how conflict 1is resolved. 1In the sense that institutions
define the rights of individuals in conflict resolution they also define
opportunity sets, that is, the opportunities available to the involved
parties. The choice of institutional structure must be made in light of
the situation creating the interdependence and this is the importance of
the taxonomy developed by the institutionalists.

Institutional structure defines the structure of rights; it sets
the rules by which the game must be played but does not explicitly state
the outcome or specify a decision rule. The structure of institutions
sets up rules by which individuals interact and transactions take place;
they can structure the pattern of incentives and penalties faced by
individuals in their actions. 1In order to design institutional struc-
ture to meet desired outcomes or performance ends the behavior of in-
dividuals in response to alternative structural changes must be under-
stood. This 1is the conduct part of the paradigm and refers to the

conduct of actors within the system in response to the rules and
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incentives provided by the structure of institutions. A realistic
theory of behavior is essential to the determination of performance from
a given situation and structure.

The final component of the paradigm is performance, that is the
outcome of the behavior of actors in response to the institutions that
define their opportunity sets for a given situation. The focus of
Schmid’s framework is on substantive performance, that is on who gets
what Iin a positive sense, rather than on normative propositions of
efficiency that are commonly the performance criteria used in industrial
organization. Since performance is the ultimate goal of public policy,
the performance objectives of policy, as well as the conduct of economic
actors and the situation that creates interdependence, must be kept in
mind when designing institutions.

Performance, as the outcome of institutional structure, presents
some problems of measurement and documentation (Schmid and Schaffer,
1983). First, categories of performance must be established and related
to structural alternatives. Performance may have many aspects and, in
order to avoid excessive detail in research, the significant conse-
quences must be addressed while the unimportant ones are ignored.

Secondly, performance categories must be aggregated into indices that
can accurately account for performance changes. Performance must be
measured in meaningful terms, impact indicators that address the real
final impact of performance rather than intermediate products. There
may also be problems in defining performance. As Schmid and Schaffer
point out, some aspects of structure and conduct are valued directly for
their own sake and can rightly be considered aspects of performance.

It 1is important to realize the dynamic nature of the relationship
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between the components of the paradigm. While the paradigm implies a
causal flow from situation to performance, there can be other interac-
tions as well. Over time, conduct can influence situation and struc-
ture. Technological change can affect the situation, or the nature of
the opportunity for interdependence. Institutional structure can also
ultimately affect the situation. The dynamic character of the entire
process becomes evident when it is recognized that performance in one
time period can change aspects of situation or structure in subsequent
periods.

The SSCP paradigm provides a framework within which to explore how
rules, or institutional structure, affect individual choice and how this
in turn affects substantive performance. The emphasis is on the for-
mulation of testable hypotheses about how institutional structure af-
fects performance so that institutions can be designed to yield certain
desired performance goals. In order to effectively use the framework,
the nature of the interdependence between individuals (the situation) as
well as human behavior must be well understood. Performance goals must
be clearly stated and indices formulated in terms of impact indicators
to determine whether institutional structure is effective in reaching

these goals.

The Paradigm Applied to 0il and Gas Leasing

This study uses the SSCP paradigm to analyze the leasing of oil and
gas resources in Michigan. Stated in terms of the paradigm this study
will investigate the effects of alternative institutional structures for

leasing, that is alternative auction procedures, on the performance of
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the oil and gas leasing market in the State of Michigan. It is
hypothesized that variations in the structure of the rules of leasing
will affect the substantive performance of the leasing program in terms
of the distribution of 1leases, the allocation of the benefits of
hydrocarbon development and other performance variables. In order to
proceed with the analysis the oil and gas lease market must be defined
in terms of the components of the SSCP paradigm. In the remainder of
this chapter the four components of the paradigm will be expanded in the

context of Michigan’'s leasing market.

Market Situation: The situation refers to the characteristics of the

good that create interdependence between users. In the oil and gas
market this encompasses the current demand and supply conditions for oil
and gas resources, certain characteristics of the resource 1itself and
the technology available to develop and use the resource.

Supply and demand conditions for oil and gas resources, or at least
the way they are perceived, have changed dramatically since 1970. Energy
resources in general and oil and gas in particular have attracted a
great deal of attention since the oil embargo of 1973 and the creation
of OPEC. These events not only made oil importing countries more aware
of their dependence on foreign sources of energy but spurred these
countries to seek alternative supplies in both foreign and domestic
markets (Landsberg, 1979). In the U.S., this resulted in policy
designed to increase the exploration for and the development of domestic
resources of oil. Deregulation of oil prices in the U.S. was supposed
to stimulate exploration and, in time, increase domestic supply and

reduce dependence on imports. The increased prices brought about by
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deregulation have focused more attention on the way in which a wvaluable
publicly owned resource is developed.

Government policy has also been aimed at the development of alter-
natives to oil as an energy source. The U.S. has an abundant supply of
coal and production and use of this resource have been on the increase.
Special tax treatment has provided incentives for investment in less
traditional sources of energy such as solar, wind and oil shale. While
these alternatives constitute substitutes for oil the change from one
source to another is hampered by technological progress in making these
sources economically feasible and the fixed investment in oil dependent
technology.

Increased oil prices brought about by OPEC price increases and U.S.
deregulation certainly had an effect on both consumption and sources of
oil. In the short run high prices have resulted in conservation
measures which have reduced the use of some o0il products, most notably
gasoline, and have increased the interest in alternative energy sources.
Deregulation has resulted in greater exploration efforts in the U.S. and
a larger known domestic reserve. In the short run substitutes for oil
have not played a major part in the market because of investment in oil
dependent technology but in the long run o0il could become much less
important as a source of energy as alternatives become economically and
technically feasible.

Probably one of the most important aspects of market situation,
from the standpoint of institutional design, results from the charac-

teristics of oil and gas resources. Deposits of oil and gas lie
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underground, sometimes at considerable depth, and their fluid nature
allows them to migrate through the porous rock in which they occur. The
technology of exploration is not developed to the point that the exist-
ence of deposits can be detected with any great degree of accufacy
before actual drilling takes place. Since drilling is very expensive,
and in most cases prohibited before the sale of the lease, the informa-
tion costs as to the value of a lease are very high. High information
costs contribute to a great deal of uncertainty as to lease value for
both the buyer and the seller of the lease.

Ramsey (1980) discusses two sources of uncertainty, those of in-
herent risk and ignorance. When uncertainty results from ignorance the
acquisition of information can reduce or eliminate the uncertainty, the
cause of uncertainty 1is insufficient information. While sufficient
information can eliminate ignorance as a source of uncertainty it is
important to note that some degree of ignorance is almost always
economically rational, that 1is it is not rational to reduce ignorance
completely. Information is expensive, even when ultimately knowable,
and perfect information is infinitely so. In this situation it would be
irrational to purchase information sufficient to eliminate uncertainty
resulting from ignorance. Inherent risk refers to uncertainty resulting
from the unknowable, no amount of information will reduce this wuncer-
tainty. In the oil and gas market the size and value of deposits is a
random variable. The gathering of information through seismic tests may
be helpful in estimating the distribution of the random variable but
does nothing to actually reduce it’'s randomness. While this uncertainty
is caused by ignorance, implying that it is ultimately knowable, current

development rules make it essentially inherent in nature.



15

While some uncertainty in o0il and gas markets is caused by the
characteristics of the resource, the technology available to discover
deposits, and the rules of development, there is also uncertainty caused
by the time frame of development. Once a sale is made it may take years
(the state allows seven) to develop the lease and begin the recovery of
oil or gas. Once production has begun it may take many more years to
deplete the deposit. Purchasing decisions are made using some estimate
of the value of the resource and this includes the future value of any
oil or gas recovered. During the time frame required for development
prices may change considerably and this adds to the uncertainty inherent
in the purchasing decision.

Another important situational characteristic of o0il and gas
resources is the the fluid nature of the deposits. The wuncertainty
involved in the location of deposits from the surface creates problems
in the mapping of rights to underground deposits to the surface rights
in which leases are sold. If a deposit is found to lie under surface
areas for which the development rights are held by two or more parties,
the fluid nature of the resource can lead to problems in development. A
party who pumps at a faster rate than others can draw oil from under
adjacent claims. From an engineering standpoint, there is an optimal
rate at which oil or gas can be extracted from a well in order to maxi-
mize total recovery. Too great an extraction rate will significantly
reduce the total resource recoverable. The fluid nature of the
resource, in effect, creates non-exclusive rights to the deposits and,
coupled with the engineering realities, can lead to a form of the
tragedy of the commons discussed by Hardin (1977). The maximizing

actions of each developer on the field will result in a substantially
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reduced total recovery from the deposit.

The situational variables define the environment within which
structural alternatives must perform. The most important consideration
from the standpoint of this study will be the degree of uncertainty
faced by both parties to the transaction. Most states, as sellers of
rights to publicly held oil and gas resources, do not engage in any
activities to estimate the value of leases prior to sale, Louisiana is
the only exception. The seller, therefore, faces more uncertainty than
the buyer as to the value of the lease and relies on the method of sale,

that is institutional structure, to ensure a fair price.

Institutional Structure: Given the interdependence described by the

situation, the institutional structure defines the property rights of
individuals. It imposes some order on the interdependence. In the oil
and gas lease market, the structure of leasing institutions, the rules
that govern the leasing of rights to oil and gas resources, define the
property rights, either explicitly or implicitly, accruing to the inter-
ested parties.

The most common institutional arrangement for the allocation of
property rights to oil and gas resources is the auction. An auction is
essentially a price discovery mechanism used by the seller of an object
of wunknown value and mineral lease sales, having the characteristic of
uncertain value, are often structured as such for this reason. Auc-
tions, however, can take many forms and these structural alternatives
may affect the outcome of the auction process. Auction forms are
distinguished by the way in which bids are solicited, the manner in

which bids are accepted, the object of the bidding, and the relationship
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of the winning bid to the selling price. Besides the actual structure
of the auction there are terms specified in the lease, once purchased,
that further define the rights and responsibilities of the parties to
the agreement.

Ramsey (1980) makes a distinction between a competitive and a
discriminatory auction. A competitive auction is one in which the high
bid wins but pays the amount of the second highest bid. 1In a dis-
criminatory auction, on the other hand, the high bidder wins and pays
the amount of his bid. In some more recent studies (Milgrom and Weber,
1982) these auction types are described as first and second price auc-
tions which 1is the terminology that will be adopted in this study.
Besides the first and second price concepts auctions can be distin-
guished by the method of bidding, either oral or sealed. In a sealed
bid auction all prospective buyers submit sealed bids which are then
opened simultaneously and the winner announced. In this case either the
first or second price auction can be employed to determine the amount
paid by the winner. In an oral auction, on the other hand, bids are
accepted orally and bidders have the opportunity to alter bidding be-
havior in response to the actions of others. If second price auctions
are used in this case a bidder could win simply by bidding a very large
amount, consequently only the first price auction is appropriate in this
context. It should be noted, however, that the first price concept used
in an oral situation is similar to the second price sealed bid auction.
The high bidder in an oral auction knows the second highest bid and his
bid will only be slightly higher, there will be no reason to bid as high
as his real valuation if this is much higher than the second highest bid

and he will essentially win the lease at close to the second price. In a
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sealed bid auction, however, the second highest bid is not known and a
bidder will bid his valuation of the object.

Another common distinction is between the English and the Dutch
auction methods. Bidding with the English method is progressive, start-
ing at a low level ‘and gradually increasing the asking price until only
one bidder remains. English auctions are also referred to as oral,
ascending, progressive or open auctions. In a Dutch auction, also
called a descending auction, the selling price is first announced at a
high level and is progressively reduced wuntil a bidder accepts the
stated price.1 The English auction is essentially an oral auction in
that bidders must be able to respond to the bids of their competitors,
there are, however, variations that protect the anonymity of the bidder
(Milgrom and Weber, 1982). Dutch auctions are oral in nature but do not
result in any interaction between the bidders as in the English auction.

It would be expected that the choice of auction method (structure)
would be motivated by a belief that the desired performance outcome will
result. A number of articles have addressed the question of the
relationship between auction method and some performance measures, most
notable perhaps being the work of Milgrom and Weber (1982) and Mead
(1967). This study will focus on three of the auction methods discussed
in these studies that are also under consideration for use in Michigan.
A distinction will be made between first and second price sealed bid
auctions and the English auction, hereafter referred to as the oral
auction method.

Auctions of o0il and gas rights are also differentiated by the

A more complete discussion of the Dutch auction method can be found
in Milgrom and Weber (1982)
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object of bidding, the most common being the bonus, royalty, profit
share and full share. These variables specify how the seller is to be
reimbursed for the object that 1is auctioned and, while only one is
usually the object of bidding, a combination can be wused for actual
payment.

The bonus is an up front payment, made at the time of sale, for the
right to develop a specified surface area and is usually defined in
terms of a price per surface acre. The bonus payment bears no relation
to the actual amount of oil or gas that may be discovered under the
surface leased. The royalty 1is specified as a percentage of the
wellhead value of resources recovered under the lease and as such the
total payment will depend on the amount of the resource recovered as
well as its price. The royalty may be used as the object of bidding in
which case the bid is in terms of the percentage of wellhead value of
the resource that the buyer will pay to the seller upon recovery. Al-
though the bonus and royalty are often used separately, it 1is also
common in oil and gas leasing to charge both a bonus and a royalty with
the bonus being the object of the auction and the royalty set at a
specified level. Since the bonus and the royalty are used as partial
payment for the same object it would be expected that their ultimate
magnitudes would be inversely related. The higher the royalty rate
specified in the lease the lower the expected bonus bid, other factors
held equal.

The primary difference between the bonus and the royalty as objects
of the bidding are in the timing of payments and t<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>