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ABSTRACT: Outsourcing is the contracting of various information systems’ sub-
functions by user firms to outside information systems vendors. A critical factor in the
outsourcing process is the bidding and vendor selection mechanism. This paper
describes the process of outsourcing and identifies the various stages involved.
Subsequently, considering that cost reduction is a driving force of outsourcing for
user-firms, this paper proposes a bidding mechanism to reduce expected outsourcing
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132 CHAUDHURY, NAM, AND RAO

costs in the final bidding and vendor selection process. The paper studies outsourcing
contractp of routine and repetitive activities such as maintenance and operation of
telecommunication networks. A realistic scenario is studied, wherein multiple vendors
bid for such contracts and where one vendor has cost and expertise advantages over
other vendors and as a result tends to inflate bids. A mixed integer programming model
is formulated for a multiple vendor scenario. In general, the results suggest a prescrip-
tion that calls for the use of “carrot and stick” policies by the user firm. Subsidies (the
carrot) rieed to be used as incentives for bidders to announce their most competitive
bids. In|addition, penalties (the stick) have to be levied in order to pressure bidders
not to bid high.

KEY WORDS PHRASES: bidding mechanisms, information systems management, mixed
integer programming, outsourcing of information systems.

OQUTSOURCING IS THE CONTRACTING OF VARIOUS SYSTEMS SUBFUNCTIONS, such as
data entfy, programming, facilities management, systems integration, support opera-
tions of| maintenance, service and disaster recovery, managing of data centers, and
telecommunications by user firms to vendors [1]. This trend toward outsourcing has
currently become a major information systems phenomenon. A number of major
contracts have been reported by Gantz [10] and by Loh and Venkatraman [21]: IBM
and MCI running Merrill Lynch’s network, McDonnel Douglas and Genix running
Americqn Standard’s data and network operations, the $3 billion partnership between
Computer Sciences Co. and General Dynamics for the entire information system [41],
and recgntly an $800 million, ten-year contract between EDS and Blue Cross and Blue
Shield qf Massachusetts. The most well known outsourcing example is that of Kodak.
In 1989, Kodak outsourced operations, support, and ownership of its large systems
and computer networks to IBM, and its telecommunications equipment and networks
to Digital Equipment Corp [12, 39].

According to the Yankee Group [10], the estimated worldwide market size of
outsourcing for U.S. vendors (covering facility management, contract programming,
systemsg integration, and others) was $29 billion in 1990 and will be $49.5 billion in
1994, and even if less than 20 percent of the Fortune 500 companies ultimately opt
for outsourcing, 100 percent will evaluate it [10]. Of the market for outsourcing,
routine pnd standardized activities constitute a significant portion of activities that are
outsourged. In a recent survey, PC maintenance and routine maintenance were “the
main targets of respondents who said they would outsource next year” [13, p. 8].

An important factor in outsourcing is the governance of the contractual agreement
and the|bidding procedures that are involved in the contract. In this paper, we focus
on biddjng situations that involve routine, standard, and repetitive outsourcing activ-
ities-—fpr example, maintenance and management of telecommunications networks—
where the vendors have different levels of expertise and cost structures for the job
being tandered by a user firm. For the purposes of this paper, the vendor who has the
cost and expertise advantages over other competing vendors is termed the incumbent
vendor.| This asymmetry in the cost structure arises for various reasons. For instance,
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MIS OUTSOURCING 133

a company’s equipment may be mostly obtained from the incumbent vendor; the
incumbent usually has economies of scale that are not available to other vendors. This
is known to the incumbent vendor who usually exploits such asymmetry in expertise
by bidding a value that is only marginally lower than what it expects other vendors
would bid. This leads to the user firm ending up with higher outsourcing costs.

Our study focuses on the precontract bidding process in an environment that
incorporates asymmetric costs, individual rationality, and incentive compatibility. The
following questions are investigated: (1) Is it possible for the user firm to reduce or
minimize the cost of outsourcing by designing a bidding process that can induce the
incumbent to submit its most competitive bid, and (2) if so, what kind of mechanism
for submission and evaluation of bids will make that possible?

There are two aspects that drive the vendors: (1) to be selected as a contractor and
(2) to make as much profit as possible. To investigate the problem, we formulate a
model to minimize the expected cost to the user firm, subject to participation,
truth-telling, and integer constraints. Participation constraints indicate that the vendor
must realize that he or she has at least as much (and perhaps more) to gain by
participating in the bidding process, than by not participating. Truth-telling constraints
denote that for each vendor, the expected profits resulting from not inflating bids must
be at least as much as (and perhaps greater than) the expected profit from inflating
bids. The integer constraints signal that only a single vendor can be chosen as a
contractor. In line with some of the current research in information systems [3], in this
exercise we focus on optimization over a single period bidding situation.

The contributions of this paper are twofold. First this paper is among the earliest
attempts to employ the tools of economic theory, specifically mechanism design
(based on Kreps [18, pp. 66171 5],2 and extending a preliminary model suggested in
[28, 29)), (a) to formulate a model for the management of precontractual bidding
aspects of the information systems outsourcing process, and (b) to actualize the
potential of this formulation by utilizing tools of management science, specifically
mixed integer programming, to generate prescriptions for the problem of cost-effec-
tive outsourcing. This approach allows us to propose a bidding mechanism for
minimizing outsourciné costs. Second, while the approach is mathematical and is
based on sound theoretical arguments, the conclusions have natural and realistic
interpretations that can allow the manager to adopt the resulting qualitative guidelines.
In general, the results of the model suggest a prescription that calls for the use of a
“carrot and stick” policy to be followed by the user firm. The carrot corresponds to
subsidies that need to be used as incentives for vendors to bid low. The stick
corresponds to instituting penalties in order to pressure the incumbent vendor not to
bid high. Most managers involved in contract negotiation would immediately recog-
nize these prescriptions. These include preferential treatment for challengers to the
value of bids submitted, which parallel bidding arrangements that are observed in the
real world.

The paper is organized as follows. The next section presents related research along
with an overview of the outsourcing vendor selection process. We describe the process
of outsourcing and identify the stage where the mixed integer modeling can be
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134 CHAUDHURY, NAM, AND RAO

introduced by the user firm. In the third section, we introduce the fundamental
concepts of mechanism design. We then employ mixed integer programming to model
a three-vendor/single user firm outsourcing problem. Examples show the application
of the model. The results then are discussed, with findings and implications of the
model. We describe scenarios where the solutions of the model are easily implement-
able and scenarios where they are not. The final section summarizes and concludes
the paper. (Throughout this paper, we refer to the user firm in the neuter gender, the
incumbent firm is feminine, and the competing firms are masculine. We also use the
terms bidder and vendor interchangeably.)

Related Research and Outsourcing Process

Related Research

THE USE OF ECONOMIC TOOLS IN THE AREA OF SYSTEMS MANAGEMENT has been
proposed recently by Bakos and Kemerer [2] and by Gurbaxani and Kemerer [11],
who suggest and argue for the use of agency theory and transaction cost economics
in the study of information systems. Another recent study, by Pick and Whinston [31],
investigates effective techniques for allocation of computer resources based on eco-
nomic tools. Based on the economic literature of incentive structures, they use the
Clarke-Groves charging mechanism to develop an approach for the internal computer
pricing problem.

In the specific area of outsourcing, although many discussions have appeared in
trade literature in the past few years, research is limited. Some exceptions that we
know of are the recent published work on outsourcing [5, 19, 21, 22, 33, 34]. Lacity
and Hirschheim [19] study outsourcing phenomena using case studies of thirteen
companies. Richmond and Seidmann [33] compare a stage-by-stage software out-
sourcing contract with a two-stage software outsourcing contract and suggest that the
two-stage method is a beneficial way of contracting. Richmond et al. [34] employ an
incomplete contracting framework to characterize two agents, the user and the
developer; they formulate a quantitative model to obtain closed form solutions for
investigating the decision whether to outsource or use internal development. However,
since the “closed-form analytic solutions . . . provided no insights,” they use a series
of numerical simulations to derive insights by examining the effects of different
parameter values [34, p. 467].

Loh and Venkatraman [21] investigated the impact of the IBM—Kodak outsourcing
contract on the IS industry; they also empirically develop and test determinants of
information technology outsourcing [22]. They point out that companies can search
out experienced low-cost providers through the bid process and subsequent contract
negotiations. As part of future research, Loh and Venkatraman [22] suggest the
investigation of the economic and informational aspects of the outsourcing phenom-
enon through the use of economic tools.

Few previous studies have focused on the bidding process of outsourcing contracts,
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MIS OUTSOURCING 135

even though it is one of the important aspects of outsourcing. In accordance with Loh
and Venkatraman’s suggestion, this paper studies the precontract bidding stage of
outsourcing of routine IS activities where the bid is usually the driving element of
competition in the contracting process. In this paper we extend earlier research [5] that
studied the outsourcing bidding situation under certain restrictive assumptions. Here
we consider the case of multiple agents (specifically one user firm and three vendors)
and scenarios with different types of cost asymmetry.

The Process of Outsourcing

Since outsourcing is a relatively new phenomenon in the IS industry, it is worthwhile
not only to discuss the effective outsourcing vendor selection process but also to
specify the point in the process where this study focuses. This vendor selection process
is shown in figure 1.

First, the user firm has to decide if it will outsource or not. In order to do so, the user
firm has to carry out a technical assessment of the existing operations, review
management tools, databases, and problem resolution processes [15]. If existing
information technology capabilities are limited, and economies of scale may accrue,
then outsourcing makes sense [7].

Second, if it decides to outsource, the optimal degree of outsourcing must be
decided. That is, will outsourcing include all information services such as software
development, systems integration, and network management, or will selective and
segmented outsourcing be carried out by including just a few of the services?

Third, the user firm prepares a list of possible vendors. It usually considers several
vendors as candidates for outsourcing, a key candidate usually being the incumbent
vendor.

The vendors should be able to handle every aspect of the operations at a reasonable
cost. However, if some vendor has significant knowledge and accumulated knowhow
about systems in the user firm, this bidder (incumbent vendor) will have a strong
advantage over other bidders. This is because the incumbent can make use of her
specialized experience and scale size to offer lower bids while delivering superior
services. It has often been observed that vendors with proven track records, and with
whom the user firm has worked previously, are at an advantage when it comes to
vendor selection [14]. For example, IBM is well known as a formidable force in
outsourcing bids, especially in the securities industry, largely because its equipment
is so pervasive [35].

Fourth, the user firm analyzes the major dimensions in order to evaluate vendors,
compares the different philosophies of the vendors, and creates a further short list of
prospective vendors [17]. At issue here are both technical competence in terms of
quality and service and “soft” criteria such as whether the vendors in question have a
feel for the user firm’s business and are known to exhibit appropriate consulting and
people skills [7]. The process of deciding on the final short list would be iterative,
involving repeated refinement of the short lists.

Fifth, in the final round, after preparing and issuing documents known as Requests
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Figure 1. Processing of Outsourcing

for Proposals (RFP), the user firm receives bids. Here it is necessary for the user firm
to have an understanding of the vendor’s pricing and how it compares with internal
costs [7]). With an existing IS department within the organization, changing control
through outsourcing requires an in-depth analysis of business objectives, technologi-
cal requirements, strengths, and weaknesses. From the user firm point of view, the
precontract bidding stage is very important. The RFP must be carefully thought out:
it can be a formal document requiring detailed and comprehensive answers or a short
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MIS OUTSOURCING 137

wish list describing the functionalities that are needed. It is at this stage, that the user
firm can benefit from the competition among the vendors to obtain an advantageous
contractual deal. According to Johnston-Turner [16], at the same time it is important
not to be too tough in negotiations, since vendors who are squeezed out of reasonable
profits are trapped,3 and thereafter inflate costs or degrade the quality of service in the
subsequent periods to compensate for losses after the contract is signed.

Johnston-Turner [16] recommends that the number of competing vendors be kept to no
more than five for the final round. A case inpoint is National Car Rental Co., which decided
on an outsourcing agreement of $500 million after an eighteen-month bidding process.
The maximum number of vendors at any time was thirteen and after four months there
were only two in the final round, IBM and EDS [6]. Another example is Navistar
International Transportation Corp., which evaluated bids from IBM, EDS, and the
in-house operations department for a billion-dollar outsourcing contract [41].

Sixth, from the final short list, one contractor is selected and the user firm develops
policies and contracts to manage subsequent organizational and temporal issues.

The model developed in later sections concentrates on the bid as the only factor of
interest, and focuses on the final round scenario. To keep the model realistic and
tractable, we investigate a situation where there is a user firm and three vendors (with
one incumbent vendor and two competitors). The categories of outsourcing where the
model developed here can be most readily used include the outsourcing of routine and
standardized activities such as PC maintenance and running of telecommunications
services [13]. In such contracts involving routine tasks, quality is usually measurable
and can be enforced through penalty provisions in the contract. During the tendering
stage, once a short list of qualified providers is chosen and invited to submit bids, the
bid is usually the driving element of competition. We investigate different scenarios
involving how the underlying cost structures of the vendors relate to each other. For
each of these scenarios we discuss the prescriptions that emerge.

An Introduction to Incentive Schemes

AN APPROACH TO THE DESIGN OF BIDDING MECHANISMS is to use incentive theory.
According to incentive theory [20, 40], instead of letting the vendors inflate their bids,
the user firm can achieve low costs by giving some rewards as incentives for
submitting competitive low bids. Examples of the use of incentive mechanisms are
mechanisms for allotting airport time slots [32] and an incentive mechanism used by
Citibank for auctioning commercial paper [38]. The fundamental concept behind
incentive theory is that if an incentive mechanism to induce the vendors to submit their
most competitive low bids can be formulated, for situations where the vendor’s private
information and actions are difficult to monitor, it will be of benefit to the user firm.

An Example with Two Bidders

To illustrate the concepts of mechanism design, we first describe a simple two-vendor
problem. Later we will extend the concepts illustrated here to a three-vendor scenario.
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138 CHAUDHURY, NAM, AND RAO

Suppose a user firm has to deal with two vendors: the incumbent vendor A and her
rival B. While one can generally say which vendor has a cost advantage, one cannot
be perfectly sure of it. This lack of perfect information is modeled by having different
discrete probabilities (to illustrate the information asymmetry) associated with the cost
structure of the two vendors. We assume that the incumbent vendor, A, has a cost
advantage. (Here the term cost includes the cost of the contract as well as the
opportunity cost or profit [margin] available in the market for such services.)

Let us have two possible bids of $90 or $110. Now each vendor can bid at a value
of either $90 or $110 with probabilities of two-thirds and one-third, respectively, for
vendor A, and one-third and two-thirds, respectively, for B. Neither the user firm nor
the other vendor knows the true cost of the rival. We also assume that when the user
firm proposes a contract, each firm responds on a “take-it-or-leave-it” basis.

If the user firm knows the true costs of the two vendors, it will choose a vendor who
bids lower. Therefore, in only two-ninths of cases will it face a situation where both
bids have a high value. In such a case it will pay $110. In the other seven-ninths of
the cases it will pay $90 to whoever bids the low value $90 (see Table 1). This results
in an optimal expected cost of $94.44 (2/9-x 110 + 7/9 x 90 = 94.44) to the user firm.

It is unlikely, however, that the user firm and the rivals will know the true cost. In
this situation of information asymmetry (i.¢., only the vendor knows its true cost but
not the user firm or the rival), what prediction can be made? If vendors are restricted
to bid $90 or $110, they will bid $110 regardless of their cost. This can be shown as
follows.

Le: us consider two situations as faced by A. Her cost is either $90 or $110: (1) If
her cost is $110, she will always bid $110, since she will lose by bidding $90. (2) If
her cost is $90, by bidding $90 she will not gain over or above what she can in the
market at large (because cost includes the opportunity margin or markup). By bidding
$110, however, there is also a two-thirds chance that B will bid $110 and so A will
have an equal chance of getting the contract. Therefore, her expected gain by bidding
$110is (2/3) x (1/2) x $20 = $6.67 over and above what she can make by bidding $90.

Therefore, for A, bidding $110 is the best possible strategy. A similar analysis will
reveal that bidding $110 is also the best possible strategy for B. Hence, both will bid
$110 and the user firm will be faced with the high contract value of $110.

Incentive Design

We now propose a mechanism design that can be used to discourage the incumbent
vendor from bidding high, or alternately encourage her to bid low. This would then
result in the user firm having significantly lower costs. The scheme that follows refers
to Table 1. Suppose that $X (= $90) will be paid by the user firm if both vendors
submit bids of $90. Suppose $Y (= $90) will be paid if one (say vendor A) calls $90
and the other (say vendor B) calls $110, but the order goes to the vendor who
announces a bid of $90. If both vendors announce $110, the bid is given to one of
them with equal probability of being chosen, and the user firm pays $110. If A’s costs
are $90, and B’s costs are $110, A can announce $110, and have profits of $13.33 with
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Table 1

Bid Probability Joint prob.
(A, B) (A, B)

(90, 90) (273, 1/3) 2/9
(80, 110) (2/3, 2/3) 4/9
(110, 80} (173, 1/3) 1/9
(110, 110) (173, 2/3) 2/9

a probability of 1/2. (Note: (2/3) x (110—90)= $13.33 since vendor B calls $110 with
a probability of 2/3.) Otherwise, she can announce $90. If B’s costs are $90 also, A
will get a profit of (1/3) x (X—90) with a probability of 1/2, and if B’s costs are $110,
she gets a profit of (2/3) x (Y—90).

The above discussion leads to the following two truth-revealing conditions: vendor
A will bid a value of $90 only if she can have profits of:

[Constraint a]
(1/2) x (1/3) x (X—90) + (2/3) x (Y—90) 2 (1/2) x 13.33.

Likewise, vendor B will bid $90 (assuming that expected profits are maximized) if

[Constraint b]
(1/2) x (2/3) x (X—90) + (1/3) x (Y—90) = (1/2) x 6.67.

However, the user firm will try to minimize the expected cost of

[Objective function]
(2/9) x X+ (5/9) x Y+ (2/9) x 110,

That is, with probability 2/9 it pays $X; with probability 5/9 it pays $Y, and with
probability 2/9 it pays $110 (see Table 1). Any solution of $X and $Y that satisfies the
user firm’s objective function in conjunction with the bidders’ two truth-revealing
conditions will give the minimum expected cost of $100. By solving the above
objective function with constraints a and b, the optimal expected cost of the user firm
that successfully induces the vendors to bid low is $100 with X' = $90 and Y = $100.

Ifthe user firm has some prior information, it will naturally try to reduce the expected
cost from $100, to the expected cost of $94.44 (when the user firm knows the vendor’s
costs as shown in the preceding section). Or if it does not have any information, it will
try to give some incentives to the bidders to bid low even if the minimum expected
cost of the user firm should be a little above $100. On the other hand, the vendors,
possibly by bidding high, will find ways to increase the expected cost above $100 to
make more profits while at the same time winning the contract. It is important to note
the following with regard to above analysis:

1. It is assumed that bidders are rational—that is, that they have rational

. .
Reproduced with permission of the copyright:owner. Further reproduction prohibited without permissionyyanwv.manaraa.com
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expectations about the outcome of their behavior. For example, low cost
bidders do not bid high once they realize that they will not be awarded the
contract if they bid high.

2. There may be more than one solution that results in the same optimal value,
in which case making a reasonable prediction of behavior would become
more complex. However, the mixed integer program model that is used to
solve the problem in this paper is an easily implementable technique for
finding an optimal solution.

3. Irrespective of what the true costs of vendors are, they will try to maximize
their payoff. Thus, there are obvious benefits in inflating one’s bids in some
situations.

The above analysis shows that implementation of the incentive design mechanism
will imply a lower cost to the user firm than not implementing the mechanism. This
line of reasoning is pursued in the next section, and is extended to a situation with
three vendors and varying scenarios.

A Model of the Outsourcing Problem

Mechanism Design

A NUMBER OF ASSUMPTIONS ARE USED IN THE MODEL THAT WE DEVELOP BELOW.
Each of these assumptions follows from the literature in bidding and in mechanism
design [23,29].*

First, vendors are not allowed to collude or to communicate to exchange information
among themselves before the contract is signed. Second, all bidders behave rationally
on the basis of the information available. Third, the bid is the basis for the final choice
of one contractor. Fourth, each bidder will not bid below a value that includes the
opportunity cost of using resources for other contracts. Therefore, though the incum-
bent will bid lower than her competitors, she will not bid at values below what she can
otherwise make in the market at large.

Each vendor has different cost structures because of asymmetries due to differences
in information, location, experience, and economies of scale. Each bidder’s true cost
is private information. However, we assume that each bidder’s different cost structure
isindependent of every other bidder, and can be estimated by each party. In the absence
of a mechanism design as is explained here, the nonsymmetric cost structure among
bidders allows the incumbent bidder to earn more by bidding higher, thereby causing
the user firm to spend more money. The incumbent bidder has no incentive to bid low
and finds it advantageous to bid higher than what she would have done if her
competitor’s cost structures were similar to her’s.

When several bidders participate in the bidding process, they can be classified into
two categories: the incumbent vendor (which we call vendor A), which has an inherent
advantage over other bidders; and the rival or challenging vendors (which we call
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Firm A Firm B
(Incumbent) (First Challenger)
Prob. Prob
Low Bid High Bid Low Bid High Bid
Skewness = positive Skewness = 0
Firm C

(Second Challenger)

Prob.

Low Bid High Bid

Skewness = negative
Figure 24. Skewness of Continuous Probabaility Distributions

vendor B and vendor C). Vendors B and C have a greater possibility of having higher
costs than vendor A.

In a bidding situation, the kind of information that a user firm or the bidders have
about each other’s cost structure and the probable bids is marked by uncertainty. This
uncertainty is represented in the model by probability distributions. Since the incum-
bent vendor has cost advantages over other bidders, the incumbent vendor is assumed
to have a cost probability distribution that is skewed toward low values (positive
skewness). The cost structure for the rival bidders can be represented by cost distri-
bution curves that are skewed toward higher values (either zero skewness or negative
skewness). (We later show that the model’s conclusions are quite robust with regard
to the actual distributions used.) In order to simplify the problem, we approximate the
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Firm A Firm B
(Incumbent) (First Challenger)
Prob. Prob
Low Bid High Bid Low Bid High Bid
Skewness = Positive Skewness = 0
Firm C

(Second Challenger)

1 \ll \

Low Bid High Bid

Prob.

Skewness = negative

Figure 2B. Skewness of Discrete Probabaility Distributions

continuous probability distributions by discrete probability distributions with discrete
cost structures, as shown in figures 2A and 2B.

The outsourcing model is based on two fundamental rationales: the vendors wish to
be sclected as outsourcing contractors, and they wish to make as much profit as
possible. In developing the model, we closely follow Kreps [18, pp. 66171 5.

The objective function is formulated to represent minimization of the expected cost
to the user firm, subject to participation, truth-telling, and integer constraints. Partic-
ipation constraints indicate that each bidder participates only if a nonnegative profit
is given by the user firm. Truth-telling constraints denote that for each bidder the
expected profit resulting from not inflating its bid must be at least as much as (perhaps
greater than) the expected profit from inflating its bid. The integer constraints signal
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that only a single vendor can be chosen as a contractor. This then results in a mixed
integer model. The discrete probability distributions of the possible bids are input to
the model. As explained in figure 2A, the major difference between the incumbent
and other challengers in our problem-solving method is that the incumbent vendor has
a probability distribution skewed toward low costs while other challengers are more
skewed toward high costs. The model returns the optimal expected value of the
objective function. In addition, the output shows (1) the vendor to whom the contract
should be awarded, and (2) the value of the contract for the user firm, given the bids
by the incumbent and the two challenger vendors. Details of the input and output
parameters are presented in the next subsection.

The Mixed Integer Outsourcing Model with Multiple Vendors

The treatment below is general to the multiagent scenario. In this paper, we focus on
three vendors. Let & be vendor A’s bid announcement parameter, i be vendor B’s bid

parameter, andj be vendor C’s bid parameter. Then the decision variables of the model
are:

R-Lj: payment to be made by the user firm to vendor f; and
2. X’;.j: an integer that has the value of 1 if any vendor f is awarded the
outsourcing contract, otherwise 0.

The parameters of the model are:

(i) f, where f'= 1 for the incumbent bidder, vendor A, f'= 2 for the first rival
bidder, vendor B, and f'= 3 for the second rival bidder, vendor C;

(ii) C* constitutes the possible values of vendor A’s true cost in dollars (k= 1,

D), C'are possible values of vendor B’s true costindollars (i =1, .. .,
n), C’ are the possibie values of vendor C’s true cost indollars (j =1, .. .,
m); The distribution of all these values is common knowledge.

(iii) v 4;; is the joint probability of ck cland /.

(iv) w is the common knowledge probability that vendor A’s cost is c*, w,is
the probability that vendor B’s cost is C', w is the probability that vendor
C’s cost is C”.

(v) w, is the joint probability of C*and C',  is the joint probability of C *
and ¢/, and w, ; is the joint probability of C and c’.

(vi)Uand L are the upper and lower bounds of all the bids respectively.

Then we have the following system of equations:

1 n m

Minimize D D\ > v, [Ry+ R+ Ry 1
k=1 i=l j=l

subject to the following constraints:

: . ) _
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G) Lo 3 3
22 WlRy-C X120 G=1...., m)
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Constraints (1), (2), and (3) are the participation constraints for vendor A, vendor
B, and vendor C. These induce firms to participate only if they can make a nonnegative

expected profit.

1 1 1 1 =ly...,
22wy Ry =CXay] 2 XX wy Ry =Coley ) o 1" k1 ke, )
P i

(5)1 m I m

2 2 2 2 i=1,...,n
22wy R =C X1 2 203wy Ry = C Xigy ) Ei'=l,....i)—l,i+1,...,n)
k j k j

©),

n i n

3 3 3 3,0=1...,n

Zk: .W""[R""'—Cfx*"f]2Zklz,w’“'[Rk"f'_cixldi’](f=1,...,j-1,j+1,....m)
i 1

Constraints (4), (5), and (6) are the truth-telling constraints, indicating that each bidder
will prefer to tell the truth only if this leads to a nonnegative profit. .

™ L k=1,...,1)
X+ X+ Xy =1 @i=1...,n
G=1,...,m)

Equation (7) is the integer constraint implying that only one bidder will be successful
and can be chosen as the outsourcing vendor.

®) k=1,...,1)
S S f i=1,...,n)
Lqu.l.stsUXk,.j G=1,....m)

(r=12,3)

Equation (8) depicts the lower and upper bound constraints. The lower bound L
is equal to the lowest value for each vendor’s C* ' and C’. Itis provided in order
to guarantee the coverage of cost for each bidding price of the vendor. The upper
bound is equal to Max(C l‘) for vendor A, Max(C i) for vendor B, and Max(Cj) for
vendor C, and represents the fact that the user firm does not want to pay out more

11 B | S . , o
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than the highest cost to be announced regardless of the truth.

As shown, the model is a mixed integer problem. The decision variable X{,j takes

!
kij

on avalue of 1. This restriction reflects a situation in which only one bidder is chosen
and makes a profit.

ona 0 or | integer value and R’ . takes on positive real numbers only when X{ij takes

An Illustrative Scenario

To test different cases of asymmetric information structure, we include nine represen-
tative examples (see Table 2). To solve the mixed integer programs, we use the well-
known LINDO software which has built-in functions for handling integer problems.

It is important to point out here that there are multiple possible outcomes to the
problem. In fact the number of possible outcomes is huge. This is a problem that is
well known in game theory literature [18, 19] and has recently been documented in
the popular literature as well. In an article on the 1994 Economics Nobel Prize winners
[23], Michael J. Mandel writes, “the phenomenon of many stable outcomes—or
“multiple equilibria”—has proven disturbing and embarrassing to economists hoping
to use game theory to make predictions. Certainly it has been worrisome to Harsanyi
and Selten, who have devoted the second half of their careers to unsuccessfully trying
to eliminate multiple equilibira.” Also, LINDO has the limitation that if the LP
relaxation is naturally integer, then the commercial LINDO package will do no
branching, even though there may be alternate integer optimal solutions [36]. If an
analysis of alternate optimal solutions is desired, new subroutines have to be written
for more branching. This, however, does not lessen the value of the formulation or the
solution process, because our objective here is to find a solution that has a natural
interpretation, to see how this interpretation can help the user firm find a better method
of handling bidding among different vendor firms, and to point out how the user firm
may implement this method.

We assume that the three vendors’ announcements are $50, $100, or $150. Since
an incumbent vendor (vendor A) is assumed to have a lower cost structure and a
challenger (vendors B and C) to have a higher cost structure, we assign a higher
probability of lower cost to vendor A and a higher probability of the higher costs for
vendors B and C. The results are summarized in Table 2.

For explanation purposes, we focus on row 5 in Table 2. In row 5, for each of the
bids, $50, $100, and $150, vendor A is assumed to have an associated probability
distribution of 2/3, 1/6, and 1/6, respectively; vendor B has a probability distribution
of 1/6, 2/3, and 1/6; and vendor C has a probability distribution of 1/6, 1/6,and 2/3. If
vendor A bids $50, B bids $50, and C bids $50, vendor A is selected at a value of
$50. If vendor A bids $50, B bids $50, and C bids $100, vendor A is selected at a
value of $50. All other values are interpreted in the same manner. If we assume that
the user firm does not follow the proposed mechanism design, the best strategy for
any vendor is to inflate the bid to exploit the cost differential that is in the vendor’s
favor. It can be shown that the expected cost to the user firm in such a (no-revelation-

| I
Reproduced with permission of the copyright:owner. Further reproduction prohibited without permissionyyanwv.manaraa.com



Table2 Bid Awards Using the Mixed Integer Model for Three Vendors

o+l

Bid values and associated Bids
probabaility structure by
Optimal ——

c ex- A 50 50 50 50 50 50 50 50 50 100 100 100 100 100 100

(skewed pected B: 50 50 50 100 100 100 150 150 150 50 50 50 100 100 100

(50, 100, 150) ness) cost C: 50 100 150 50 100 150 50 100 150 50 100 150 50 100 150

1 A:(1/2, 1/4, 1/4) 02325 7500 A — — 150 50 50 S — 50 50 — — —  — —
B: (1/4, 1/2, 1/4) — 50 — —
C: (1/4, 112, 1/4) 50 — — —
2 A (12, 1/4, 1/4)  0.4028 76.56 — 50 — —
B: (1/2, 1/4, 1/2) - - 75 —
C:(1/4, 1/4, 1/2) €© — — 85 — — 80 — — 50 — — 50 — —
3 A:(1/2, 1/4, 1/4)  0.4651 84.375 — 50 — — 50 50 — 150" 50 — — - -
B: (1/4, 1/4, 1/2) - 80 — - = —
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4 A: (23,16, 1/6) 0529 66.67
B: (1/6, 2/3, 1/6)

C:(1/6, 2/3, 1/6)

5 A: (23, 1/6, 1/6) 09163 67.13
B: (1/6, 2/3, 1/6)

C:(1/6, /6, 2/3)

6 A:(23, 1/6, 1/6) 1.058 76.85
B: (1/6, 1/6, 2/3)
C:(1/6, 1/6, 2/3)
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7 A (45 1/10,1/10) 0905 6000 A — — 50 — 50 50 50 6250 50 — — — — — —
B: (1/10, 4/5, 1/10) BB 50 60 — — == — — — — 60 60 1500 — 100 100
C: (1110, 1/10, 4/5) G — — — 5156 — — — — — — — — 50 — —
8 A:(4/5, 1110, 1/10) 1567 6010 A- 50 50 — — 50 5 50 8 5 — — — — — —
B: (1710, 4/5, 1/10) BB — — 65 — — — — — — 50 5 — 100 100
C: (1110, 110, 4/5) cC — — — 51 — — — — — 5 — — 50 — —
9 A:(4/5 110, 1/10) 1810 6780 A 5 50 — 50 50 5 — 5 8586 — — — — — —
B: (1/10, 1/10, 4/5) BB — —731 — — — — — — — 50 5 — 100 100
C: (1710, 110, 4/5) ¢ — — — — — _— 687 — — 50 — — 5 — —

Bid values and associated Bids

probability structure by

Optimal

c ex- A: 100 100 100 150 150 150 150 150 150 150 150 150
(skewed- pected B: 150 150 150 50 50 50 100 100 100 150 150 150
(50, 100, 150) nessy cost C: 50 100 150 50 10 150 50 100 150 50 100 150
1 A:(1/2, 1/4, 1/4) 0.2325 75.00 A —  — 180" — = = = - — = — 150
B: (1/4, 1/2, 1/4) B — — — 50 1507 s — 100 100 — = — —
C:(1/4, 172, 1/4) c: s 100 — — — — 5 — — 150 100 —
2 A:(1/2, 1/4, 1/4) 0.4028 76.56 A —  — 100 — @ — = = = = — = =
B: (1/2, 1/4, 1/2) B — —,  — 5 15 5 — 100 100 — — —
C:(1/4, 1/4, 172) c. 50 1% — — — — 50 — — 50 100 150
3 A (112, 1/4, 1/4) 0.4651 84375 A — — 100 — @— —  — —_— — = = =
B: (1/4, 1/4, 1/2) BB — — — 5 s 5 — 100 100 — @—  —
C: (1/4, 1/4, 1/2) c. s 100 — — — — 5 — — 50 150 150
4 A (23, 1/, 1/6) 0.529 66.67 A —  — 100 — @ — — = = = — = =
B: (1/6, 2/3, 1/6) B —, 6 — — 5 5 5 — 1125 100 — — —
C:(1/6, 273, 1/6) C: 15 10 — — — — 80 — — 50 100 150
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Table 2 Continued

5 A (23, 1/6, 1/6) 0.9163 67.13
B: (1/6, 2/3, 1/6)
C: (1/6, 1/6, 2/3)

6 A: (23, 1/6, 1/6) 1.058 76.85
B: (1/6, 1/6, 2/3)
C:(1/6, 1/6, 2/3)

7  A:(4/5, 110, 1/10) 0.905 60.00
B: (1110, 4/5, 1/10)
C: (1110, 110, 4/5)

8 A:(45, 110, 1/10) 1567 60.10
B: (1/10, 4/5, 1/10)
C: (1110, 1/10, 4/5)

9 A:(4/5 1710, 1/10) 1.810 67.80
B: (1/10, 1/10, 4/5)
C: (1710, 110, 4/5)

"o

150" 150" 1504 — — ~— S0 — — 50 150 150
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s0 1" — — — — 80 — — 50 100 150

* Incentives less than 50; ** incentives equal 50; *** ‘ncentives more than 50; # lowest bidder is not selected; o (skewedness) = measure of the
dispersion among the vendors for each probability scenario.

Note: A dash (—) denotes vendors A, B, or C that are not getting the contract.

There are nine representative examples, shown in rows 1 to 9. Each row has different probability distributions for vendors A, B, and C. The
columns represent all possible combination of bids from the three vendors. For example, the first row explains that if vendors A, B, and C’s
probability distributions are (1/2, 1/4, 1/4), (1/4, 1/2, 1/4), and (1/4, 1/2, 1/4) respectively for the possible bid value of (50, 100, 150), the
expected optimal cost to the user firm is $75. Also, the second column after the optimal expected cost colum in the first row explains that if
all vendors bid at $50, verdor C is awarded the contract at $50. All other cells are interpreted in the same way for all possible combinations of
bids.
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MIS OUTSOURCING 149

mechanism®) case is $117.54 (by following the analysis presented earlier).

If the user firm knows how much the three noncolluding vendors value the current
job, and then makes a contract with a vendor who offers the least bid, the expected
value of this contract is $62.5. This is the least possible expected cost to the user firm
when perfect information is available. However, in the worst case, the user firm has
to pay out $150 if all three vendors bid $150. The optimal minimum expected cost is
expected to lie somewhere within this range. Unless a vendor’s value for a job of the
size being bid is $150, it is not advantageous to the vendor to bid $150 because of a
low possibility of being awarded the contract. Without knowing a vendor’s true value
structure, it is also difficult for the user firm to lower its expected minimum cost to
$62.5. However, by following the mechanism design described here, the user firm
can lower the optimal cost to $67.13 (see Table 2). This value is significantly lower
than the expected value of the no-revelation-mechanism strategy, $117.54. The
no-revelation-mechanism strategy allows vendors to obtain the highest expected
surplus. However, when mechanism design (as shown here) is used by the user firm,
inflating bids is not at all advantageous to the vendors because of the low possibility
that they will win the contract. The minimum expected cost to the user firm obtained
by following mechanism design is undominated (lower than or equal to the expected
cost) by any other mechanism, according to the revelation principle.

Discussion and Model Results

LET US CONSIDER TABLE 2. FOR EACH DISCRETE BID of $50, $100, and $150, there is
an associated probability distribution for the incumbent vendor A. Distributions of
vendor A are: (1/2, 1/4, 1/4) from rows 1 to 3, (2/3, 1/6, 1/6) from rows 4 to 6, and
(4/5, 1/10, 1/10) from rows 7 to 9. These distributions are left skewed because the
incumbent has competitive advantage over the other two challenging vendors B and
C, while vendor B and C have probability distributions that are skewed more to the
right than the incumbent’s probability distributions in every row from 1 to 9.

Consider the optimal expected cost from rows 1, 4, and 7, or rows 2, 5, and §, or
rows 3, 6, and 9. We find that the use of the bidding mechanism results in a steady
decrease in the expected optimal cost for all three cases. For example, for rows 1, 4,
and 7, the optimal expected cost to the user firm decreases from $75.00 to $60.00. This
can be explained as follows: the more competitive the incumbent vendor is (i.e., the
more left-skewed the distribution), the better the mechanism is able to counter the
tendency to inflate bids on the part of the bidders. The mechanism delivers in terms
of more competitive bids more often and hence the lower expected cost to the user
firm.

However, within each set of probability distributions—that is, rows 1-3, or rows
4-6, or rows 7T-9—the expected optimal cost to the user firm increases. This implica-
tion is that as the competing vendors B and C get to be less and less competitive with
respect to the incumbent vendor A (i.e., their distribution becomes more right-
skewed), there is greater opportunity for A to inflate bids. The system reacts by
providing greater subsidies/incentives to vendors to bid low and thus increases the

T
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150 CHAUDHURY, NAM. AND RAO

expected cost to the user firm.
In Table 2, one can observe the following from the optimal results of the mixed
integer model:

1. In a large number of cases, though not all, a challenger is favored over the
incumbent whenever their bids are equal. The exceptions occur in the column
of (100, 150, 150) wherever the # sign is positioned (rows 5, 6, 8, and 9). For
these (#) cells, there are two common features: the probability structures
among bidders are more asymmetric than those of other rows, and the
low-cost bidders (A and B) inflate costs. On the basis of these two common
features, it is possible to interpret that the low-cost bidder is not necessarily
awarded the contract when the low-cost bidder is believed to inflate cost.
This implies a “weak stick” policy against the incumbent vendor.

2. In most cases, the user firm awards the contract at a higher value than the
lowest bid, when the bids received are toward the lower end. This constitutes
an inducement or “carrot,” to vendors to bid their most competitive value.
Vendors bidding low have a “safety net” with this policy.

In addition, the types of probability distribution associated with the vendors play an
impo-tant role in the final outcome of the expected cost and the nature of the
prescriptions to be followed. For this reason we investigate three diverse scenarios
(see figures 3. 4, and 5).

Three Scenarios

Let L represent a positively skewed probability structure, M represent a structure
skewed toward medium value, and H represent a negatively skewed probability
struc-ure.

1. Scenario type LMM (figure 3): The first letter, L, stands for the probability
structure of vendor A, the second letter, M, stands for the probability structure
of vendor B, and the third letter, M, stands for the probability structure of
vendor C. Here both the challenging vendors have a medium distribution
(type M), while the incumbent has a positively skewed distribution (type L).
Examples are rows 1,4, and 7 in Table 2.

2. Scenario type LMH (figure 4): Here one of the challengers has a structure
that has a skewness of zero (type M), and the other is negatively skewed (type
H). Examples are rows 2, 5, and 8 in Table 2.

3. Scenario type LHH (figure 5): Here the incumbent’s distribution is positively
skewed as usual (type L), the other two vendors have a distribution that is
highly negatively skewed (type H). Examples are rows 3, 6, and 9 in Table
2.

In each figure, we compare two strategies. One is the optimal strategy that results
from th2 mixed integer programming model. The second, a more easily implementable
version, is a stronger version of the “weak stick” strategy against the incumbent vendor

' , ,
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Figure 3. Expected Values for LMM Scenario
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154 CHAUDHURY, NAM. AND RAO

observed above and is what we call the “challenger preferred” strategy (see Table 3).
The icea here is to pressure the incumbent vendor by minimizing her chances of getting
the contract whenever she bids the same as or more than the challengers. The following
constraints are added to the mixed integer outsourcing model to represent the chal-
lenger preferred strategy.

Forall £, i, and j,

IfC*>C 2 ¢/ 0r C*> /2 C, then XA ;= 0,
IfC'>C*2C orC'>C/2C* then XB ;= o
IfC'> C*> Chor ¢/> €2 C¥ then XC ;=
IfC'>C*and ¢/> C¥ then X4 ;= 1.
1fcf>c and C*> C’, then XB ;= 1, and
IfCc*>C/and C'> C/, then XC ;= 1.

Following these constraints, the incumbent knows that if she were to inflate her bid
to be thz same as the challenger’s bid she would be taking a risk of always being
rejected for the outsourcing job.

Forthe LMM scenario (see figure 3), the model was run at eight different probability
values. For all the different probability distributions, the “challenger-preferred” strat-
egy gave exactly the same result as the optimal strategy. This shows that whenever
the LIMM scenario is true, adhering to the “challenger-preferred” strategy has several
advantages:

1. The “challenger-preferred” strategy is insensitive to the actual probability
values used. From this point of view the model is extremely robust.

2. The “challenger-preferred” strategy is easy to describe, understand, and
implement for bid evaluation on the part of the user firm.

3. Such a policy of bid evaluation has a certain similarity to bid advantages
provided to “minority” vendors in government contracting, and in private
contracting when user firms attempt to broaden the supplier base by prefer-
ring newer vendors even if their bids are marginally higher.

4. When the user firm declares that this is the strategy to be adhered to, the
vendors can easily derive what the consequences of their behavior would be.
This results in getting the incumbent vendor to behave as the model predicts,
as a “rational” player leading to a “real-world” cost in line with the model’s
optimal cost to the user firm.

The situation is very similar though not always exactly equal to the optimal mixed
integzar solution when the scenario is LMH for most of the probability distributions
considered (see figure 4). In view of the advantages of “simple” interpretations, for
practical purposes it may be wise to adopt the “challenger-preferred” strategy even in
the LMH scenario. The model is by and large robust to the actual probability values
input to the model.

For the LHH scenario there is no obvious and easy interpretation available for the
evaluation strategy as prescribed by the optimal bidding model. “Challenger-pre-
ferred” strategy is no longer optimal or near-optimal in most cases (see figure 5).

I
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However, for the probability distributions’ edge represented by point 6 (A’s distribu-
tion is [1/2, 1/4, 1/4] and the challengers’ distribution is [1/4, 1/4, 1/2]) and point 8
where there is no difference between the vendors’ probability distributions, the
optimal strategy provides the same optimal value as the “challenger-preferred”
strategy. This suggests that a more complex strategy be followed for probability
distributions that are quite divergent (high standard deviation of skewness), the LHH
case. For example, the “weak stick” strategy may be more useful than the “strong
stick™ policy, i.e., when the bids by the challengers are the same as the incumbent,
instead of awarding the bids all the time to the challengers, they may sometimes be
awarded to the incumbent.

To summarize the result of three scenarios, the challenger-preferred strategy is easy
to implement and recommended if bidders are similar in terms of cost structures. In
scenarios when the market is matured, firms have similar cost structures, which in turn
results in high competition among vendors. This is the case where the challenger-pre-
ferred strategy can be used most effectively. In contrast, if bidders’ cost structures are
largely asymmetrical, the user firm should use the challenger-preferred strategy with
caution because it might increase the costs. High-cost asymmetry among vendors
refers to a situation where there are dominant vendors. If one vendor dominates the
market with low costs, it is obviously hard to pressure that vendor.

In general, the different scenarios suggest that subsidies need to be given to induce
the bidders to bid low. However, instead of promising a blanket subsidy to all vendors,
the following general advice is revealed by the analysis: (1) A large subsidy is given
to the vendor who quotes a lower bid if there is a large difference between the two
bids, and (2) a small subsidy is given, if any, if both vendors bid low. The intuitive
explanation is that a subsidy should be given when bids are at the lower end in order
to promote low bids by the bidders.

Our results reveal that low bids are not always chosen. This may sound odd;
however, this result is explained by the theory of discriminatory auctions in the case
of asymmetric bidders [24, 26]. Moreover, user firms do not always achieve the low
bid since they provide some amount of subsidies. These two results should be carefully
scrutinized by IS managers because our study results are consistent with reality and
can provide guidelines for managers who face these types of problems.

There are other reasons why low bids are not necessarily awarded the contract®:
First, it has been often observed that the winning bidder faces the phenomenon of
winner’s curse. A low bidder often bids so low that it is forced to request additional
costs or to deliver poor service. Second, reputation is another driving force that results
in extra costs. Reputation is usually associated with some real capabilities, including
technical expertise or high-quality service. When companies do not have the ability
to fully evaluate a vendor’s quality, they tend to rely on reputation. Third, if a vendor
offers flexible or favorable terms that minimize the side effects of outsourcing, this
vendor is sometimes awarded the contract instead of lower bidders. For example, if
the vendor promises to retain displaced employees, it can help to reduce the real costs
for the firm and avoid severe impacts on employee morale.

In view of the above, there are several features of our approach that make it
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appropriate for use in outsourcing tendering situations. First, implementation of stick
and carrot policies (preferential strategies and subsides) are believed to be feasible
and allow explicit guidelines to handle the above realities effectively. For instance,
private firms have considerable flexibility in how they evaluate submitted bids in order
to serve their interests best. In government bidding also, RFPs normally make clear
that the lowest bidder will not necessarily be awarded the bid. Second, the number of
bidders in the final short list usually corresponds to the number of bidders considered
in this model. Third, the model is robust—that is, irrespective of the actual numerical
values used in the input, the final prescriptions that can be drawn from the model output
are consistent. As long as the judgment regarding the scenario to be used is right, the
prescriptions from the models can be used to guide bid evaluation. Fourth, cost and/or
expertise asymmetry is commonly observed. Finally, the underlying assumptions of
the model such as self-serving, competitive, and noncolluding behavior are likely to
be satisfied in most real-world situations.

Conclusion

BOTH PRACTITIONERS AND RESEARCHERS ARE CONCERNED THAT IS investments of a
trillion dollars in the 1990s may not yield commensurate gains. Any tool that allows
the reduction of IS operations costs and is theoretically sound should be of interest to
IS researchers and practitioners. Qutsourcing is one such information management
tool and has been addressed often in IS trade literature [7, 8, 10, 12, 13]. This literature
has frequently discussed bidding processes that select one outsourcing vendor [17].
Selection of a low-cost vendor is one of the major success factors for routine IS
operations and cost has been predominantly cited as the “dominant” motivation for
outsourcing [8].

Current research in outsourcing is predominantly descriptive and empirical [19, 21].
In contrast, the research in this paper is of the prescriptive kind. It demonstrates how
economic theory techniques can be operationalized using management science tools.
The objective is to build tools that can be utilized to prescribe actions for IS managers
to reduce costs, that is, to generate prescriptions for the problem of cost-effective
outsourcing. While the method described here is mathematical, the conclusions that
flow from this mathematical exposition have natural and qualitative interpretations
that can allow managers in the field to adopt the qualitative guidelines.

This paper has investigated two primary questions. The first question concerns the
likelihood of a user firm’s ability to reduce or minimize costs by designing mecha-
nisms that induce incumbent vendors to submit low bids in environments that involve
routine and repetitive activities like network maintenance. The second question
concerns the prescriptive and implementation issues involved in the design of such
mechanisms.

The paper has developed a structured description of the outsourcing process. In
addition, the model developed herein has allowed the development of practitioner
guidelines about how to structure a bidding process whereby the user firm can obtain
the most competitive bid. Interestingly, it is not necessary for the user firm to estimate
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the precise cost profiles of the vendors in order to adhere to our suggested policy
guidelines: the carrot and stick policies. First, if vendors bid the same, the challenger
is awarded the bid in most of the scenarios covered in this paper. Second, if the
incumbent vendor is believed to inflate her bid, she is penalized, since the user firm
would then award the contract to the challenger. Third, subsidies are awarded to
compensate and encourage vendors to bid low. So when a vendor bids low, chances
of winning improve and at the same time there is a some limited protection against
incurring a loss during execution of the contract.

These procedures have interesting interpretations that most practicing managers
would immediately recognize as negotiation approaches which they themselves may
have followed on occasions. The procedures not only enhance the user firm managers’
negotiation abilities, they also increase their repertoire of negotiation or bidding
strategies. Also, preferential treatment in favor of challengers is a well-known practice
by user firms that is used to increase competition and to escape from the clutches of
single suppliers. This preferential treatment makes the bidding situation more attrac-
tive to challengers and it not only induces more challengers to participate but also to
bid aggressively. However, instead of providing a blanket subsidy or preferential
treatment, which is the common method of practicing preference, the proposed model
provides very detailed guidelines for the user firm managers. In addition, the model
allows the user firm to devise a policy regarding how much to subsidize or how much
preferential treatment to give under what conditions. It also parallels some bidding
behavior practices observed in the real world. This research has implications for both
the practitioner and the researcher. Practitioners can be guided in setting up a bidding
mechanism that can lead to more competitive bids under certain circumstances.
Researchers can evaluate the implications of utilizing mechanism design in the
practical context of an outsourcing tendering situation,

In summary, to our knowledge, this paper is one of the earliest attempts to explore
the limits of the utility of economic theory and management science optimization in
studying cost asymmetry, individual rationality, and incentive compatibility in out-
sourcing, a line of research suggested by Loh and Venkatraman [21]. Of course,
because of the complexities of reality, it is not possible to map all aspects of the real
world into the modeling environment. Therefore, we have, in the spirit of Simon [37]
attempted “to capture in our models a simplified picture of reality, which nevertheless
allow us to make inferences that are important to our goals.” In retrospect, we consider
this research a qualified success. We have been able to describe scenarios where the
solutions suggested by the model are easily implementable and scénarios where they
are not.

The model developed here obviously cannot entirely reflect all of the outsourcing
bidding process. We have made some restrictive assumptions as is common in studies
based on economic theory. By relaxing some assumptions, researchers can develop
more realistic models that will enhance the quality of the bidding selection process.
However, our model handles certain important issues such as selection of a low-cost
vendor for routine IS operations, while incorporating the tendency for misrepresenta-
tion among vendors.
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NOTES

1. Here we subscribe to the commonly held notion that an incumbent would generally have
a lower cost structure than other vendors. This is not, however, necessarily always the case, and
the model developed here is valid for any low-cost structure vendor.

2. Readers interested in exploring the theory behind Kreps’s model may see Myerson’s
seminal papers on auction design [25, 26, 27], and McAfee and McMillan’s comprehensive
paper on auctions and bidding [24].

3. This phenomenon is called winner’s curse [24]. Here the winner of a bidding exercise
loses because of aggressive bidding. '

4. There are other types of mechanisms such as the Clarke-Groves mechanisms [31], and
AGV Arrow mechanisms [9], which study efficient allocation in auctions. The Clarke-Groves
charge is a very powerful tool. However, ‘‘implementation faces a number of practical and
theoretical obstacles .... the Clarke-Groves charge is complex and difficult (for users) to
understand’’ [31, p. 99]. Readers interested in a game-theoretic analysis of mechanism design
may see Fudenberg and Tirole [9].

5. For the origin of Kreps’s model, readers are referred to the revelation principle [25, 26,
27].

6. Hereafter, for convenience, we call this the *‘no-revelation-mechanism.”’

7. Z*thj{vu,- * MIN |C*C 0|} = 625.

8. We are grateful to an anonymous referee who pointed these out to us.
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