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Abstract

We consider the role that entry into unregulated markets can play in

contr0111ng the 1ncent1ve a regu1ated firm may have to exaggerate product1on

costs, c, in the rengated market We associate entry into unregulated
markets with the acquisition of critical inputs for production in those
markets. When the ultimate valaé of these inputs is positively correlated
with c, an exaggeration of ¢ amounts to a claim that profits in the
unregulated markets are greater than they actually are. Hence, incentives to
exaggerate ¢ are m1t1gated We also demonstrate the opt1ma11ty of simple
regulatory rules, wherein inflexible pricing rules are implemented and only

1imited discretion is afforded the firm.



1. Introduction

A topic of great current concern is whether firms that formerly operated
solely in a single requlated market should be permitted to expand into other
markets, possibly unregulated ones. In the telecommunications industry, for
example, some argue that the local operating companies shou]d be a]]owea to
provide information processing éervices as well as information transmission
services. Some also question whether these firms shouldn't be permitted to
enter the market for cable television services.

Our paper is designed forexaminerthe extent to which:regu1ated firms are
optimally permitted to particfpate fn other markets,rhereafter referred to as
“unregulated" markets. Our part1cu1ar focus is on how such part1c1pat1on can

reduce the rents the firm would command from 1ts pr1vate technological
information if it operated solely in the regu1ated 1ndustry. There are
studies in the literature that focus on how to best control the rents of a
firm that operates in a sing]e'regulated market when the firm is endowed with
better technological 1nformatjon than therreguiator. (See, for example, Baron
and Myerson [1982], Sappington (19837, and Baron and Besanko [19847].) Such
studies tend to prescribe fairly complex regulatory rules. In particular,
they generally recommend conéiderab]e delegation of pricing authority to the
regulated firm. In practice, fegu1atory rules tend to be simpler, and the
pricing authority delegated to the firm more restricted., Thus, a discrepancy
generally emerges between theoretical prescription and the policy that is
actually implemented.

In our model, however, prescription and practice appear more congruent.

For a range of possible cost levels, the same price is set in the regulated



market. Only for particularly high or low realizations of costrwi11 the
regulator delegate pricing d1scret1on to the firm. 7

The inflexible pricing rule is opt1ma1 in our model because of
"countervailing incentives.” When the firm operates only in the regulated
market, it will have an incentive to exaggerate production costs in an attempt
to secure greater compensation ffom the regulator. Participation in the
unregulated market, on the other hand, will generally create an incentive for
the firm to understate its gérnings in that market. Hence, if entry is
managed so that earnings in the unregulated market are positively correlated
with costs in the Fegulated‘market, countervailing incentives are created.
The firm's incentive to exaggerate production costs in the regulated mérket
will be mitigated because such an exaggeration now'imp1{eé a claim that j
partwcwpat1on in the unregu1ated market is more profitable than it really is.
Therefore, the regulator's task of controlling cost,exagger§t1on'in the
regulated market Eén be maderleSs burdensome by allowing participation in
unregulated markets. And the creation of incentives for the firm to
exaggerate 1owvco§t rea1izétions and to understate high realizations turns out
to imply that a single price wii] always be enforced under the optimal
regulatory policy for a range of intermediate cost realizations.

Before proceeding to develop these conclusions more carefully and more
formally, we should point out that our model is designed to focus on a :
particular aspect of the complex decision about whether to allow regu]aied
firms to participate in unregulated markets. Consequently, we abstract from
other important considerations that warrant careful study in any complete
analysis of the topic. For example, we do not consider the possibility that

the regulated firm might have an unfair competitive advantage in the unregulated



 market, or that it might permit the quality of its regulated prp&utt to-
~ deteriorate when its attention is focused on new markets. | o

In summary, there are two featuresrof our model that are most important:
the managementrof entry by the regulated firm into unregulated markets, and
the optimality of simple, inflexible regulatory rules. We deveiEp and explain
" these features as follows: In section 2, the model under consj@eration is |
described in detail. Our conclusions are reported in section 3,7and an
explanation of our findings is also offered there. Concluding remarks are

contained in section 4.

2. The Model

There are two markets in the model we consider: 2 regula@ed end an
unregulated mérket There are also two pr1mary actors: fhe’reguTator and
the firm. One of the regu1ator ¢ tasks is to dictate the extent to whlch the
firm is allowed to participate in the unregulated market. The regulator also
determines the price the firm can chafge for its product in the Eegu1ated
market. The regulator cannot dictate'the price charged in the unregulated
market. |

The environment is characterized by imperfect and asymmetric information
about the firm's operating costs. Wer1et c represent the firm's realized
constant marginal cost of producing the regulated product. Initia}]y, neither
the firm nor the regulator know the exact realization of c. Both parties
share the same beliefs about this cost parameter. Their beliefs are
represented by the density function f(c) that has strictly positive support on
the interval [c, c]. F(c) is the corresponding distribution function for c.

To simplify the analysis, the following regularity condition is imposed:



(RC) %- -é—y and & {_‘f-((-%l } <0 celc,cl.
This condition ru]es out beliefs that are not we]] behaved and thus would
unduly comp11cate the analys1s.1 ‘Notice that the uniform distribution,
f(c) —-c—l—-v- c£[c c], sat1sf1es (RC).

At this 1n1t1a1 stage when costs are uncertain, the terms of the
regulatory policy are announced. The policy includes a menu of possible unit
prices, p, for the regulated product and associated taxes, T, on the firm.2
The firm is u1t1mate1y permitted to select the {p, T} pairrit de;ires after it
learns its operat1ng costs. S1nce the demand function Q(p), for the regulated
product is known to both the regulator and the firm, the se]ected price will
determine a known level of output that the firm must produce to satisfy all
~demand in the regﬁiatéd:mérket.

When he spec1f1es the menu of prices and taxes in the regulated mafket,
the regulator also specifies and installs a level of capac1ty, K, that
dictates the extent to which the firm can participate in the unregulated
market. Installing capacity is aséumed to be a time consumiﬁg process; so K
must be chosen before all cost uncertainty is resolved. For simplicity, we
assume exactly one unit of capacity is required to produce one unit of the
product sold in the unregulated market. The regulator “buyé" capacity at unit
cost ce, which is the expected unit value of employing the capacity in the
unregulated market.3 Given this “fair" valuation of the capacity by the
market place, the regulator views this venture into the unregulated market as
a "breakeven" operation... he does not anticipate strictly positive profits

for the firm in the unregulated sector that can be used to subsidize
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operations‘in thé'regulated sector. Therefore, if the regulator does choose
to allow participation in the unregu1ated market by choosing K > 0, he does so
so]e]y to limit the rents the firm could otherwxse secure. in the regulated
market.

The rea]izeq unit return from employing the capacity in the unregulated
mafket is positively correlated with the costs of producing 1hrthe regulated
market. For simplicity, we assume perfect correlation: Thus, ¢ is both the
realized unit cost of production in the regulated market and the unit profit
from employing the capacity in the unregulated market. This direct
relationship m1ght ar1se, for example, if the firm purchases its productive
inputs on the spot market and the inputs employed in the regulated sector are
substitutes for the capac1ty used to operate in the unregulated market,

After capac1ty is 1nsta11ed and a start up phase. is comp1eted in the
requlated market, the firm learns how costly it will be to operate in the
requlated market, i.e., the firm learns the realization of c. At the same
time, the firm also learns the unit profit (c) that can be earned by employing
its capacity (K) in tﬁe unregulated market. Thén, the firm chooses from the
menu presented by the regulator the price - tax pair that méximizes its
profit., All demand, Q, that is forthcoming at the selected price in the
regulated market is then produced by the firm; The firm,é1so chooses its
level of participation in the unregulated market at this time. Since
¢ > 0% celc,c], the firm will always employ all of its capacity in the
unregulated market. This timing in the model is suymmarized in Figure 1.

The regulator designs the regulatory policy to maximize the expected
level of consumers' surplus, S(+), in the regulated sector. The regulator

knows that to induce the firm to produce the requlated product, it must be



guaranteed the level of profit it could earn by operating elsewhere. This
1eve1 of profit is normalized at zero. Notice that the regu]ator can
1nf]uence the firm's realized profit through his cho1ce of capac1ty. A large
capacity increases the chances that the firm will be able to generate some
profit in the unregu1ated sector to complement its earnings in the regulated
"ééctor.
The revelation principle (e.g., Myerson [1979]) ensures there is no loss

of generality in representing the equilibrium price and tax as functions of
,the f1rm S truthfu] report of c. In other words, the firm can be thought of

~

as announc1ng the cost rea11zat1on, ¢, and thé regulator as implementing the

price-tax pair {p(c), ( )} that he initially promised to implement if he
“received the report of c; Formally, the regulator's problem [RP] is the

fo1lowiﬁgﬁ

Maximize

< N
o(c), T(c), K -é [s(p(c)) + T(c)] flc) dc - ceK

subject to
JE n(c) f(c) dc >0, (IR-1)
n(c) >0 4 c e [c,cl, (IR-2)
He/e) s alere) ¥, ce L6, (TR)
where
(£/¢) = [p(e) - 1 Qlp(e)) - Fo - T(e) + € K,



x(c) = n{c/c), and
'1'Fo = the fixed costs of producing in the regulated mérket.4

The ex ante individual rationality constraint (IR—i) enﬁures that the
“firm will 1n1t1a11y agree to the terms of the regulatory pol1cy announced by
__the regu]ator. The firm will do so provided its expected prof1t under the
policy is nonnegative. The ex post individual rationa1ity‘cbnstraint (IR-2)
reflects the fact that after learning its operating costs, the firm can
"w1thdraw“ from the regulatory charter w1thout pena]ty, j.e., it can produce
':np output in the regulated sector and in return receive zero compensation and
%brfeit its right to employ the installed capacity in “the unregulated market.
- Notice that th1s restriction rules out the poss1b111ty that the firm might be
requ1red to post a large f1nanc1a1 bond with the regu1ator initially wh1ch
would be forfe1ted if the flrm ever decided not to produce in the regulated
market.>

The truthful revelation constraints (TR) define {p(c), T(c)} as the
price-tax pair that will be implemented when ‘¢ is the realized value of
operating costs in the regulated market. The constraints ensure that when c
is realized, the firm will prefer to truthfully reveal that fact rather than

~

claim that some other cost level, c, was realized.

3. The Optimal Regulatory Policy

In this section we characterize the solution to [RP]. The general
properties of the optimal regulatory policy are described in Proposition 1 and
illustrated in Figures 2 and 3. We also illustrate the specific properties of

the optimal policy with an example.
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Before proceeding fo Proposition 1, consider the strategy the regu]atpr
would foi]ow if he could observe the reaiization of c along with the f1fm.771n
this case, the regulator would establish the reguiated price at the 1eve1 of -
realized marginal cost (i.e., p(c) =¢ ¥-c:Lg:€]. He would also set T(.) to
~ensure exactly zero profits for the firm, Furthermore, the regulator would
have no strict preference for permitting opération in the unregulated market.
Such operation offers no direct gain in expected operating profits, nor could
it serve to reduce the profits earned by the firm in the regulated market
since these profits are already minimized in this hypotheticai case.

7 'Mbre genéra]]y, when the firm acquires superior knowledge of production
costs, it will receive rents from its private information. To 1imit these
rents;rit is advantageous for the requlator to permit entry into,unréguiated
_markets. The regulator will also adopt a rather "inflexibte" pricing‘po]icy

in the reguiated market, as noted in PropOSition 1.

Proposition 1. The solution to [RP] has the following features:

(1) Inflexible pnicing rules, i.e.,

p(c) = px ¥ c elcy,cpl, wherec <cp < <€

(ii) Limited pricing efficiency, i.e.,
€2
pk = [ ¢ flc) dc,
€1
p(c) = ¢, p(c) = ¢, and plck) = cg for some cx e (cy,c2);

(iii) Rent limitation, i.e., alc) =0 Vece [c1,c2], although w(c) >0

for ¢ e [c,cq) and ¢ ¢ (c2,c);



(iv)  Moderate participation in unregulated markets, i.e.,

K=alpg) e (), AE)-

(v) Prices above marginal cost, i.e.,

plc) > ¢ + c e (c,cx); and

(vi) Prices below marginal cost, i.e.,

p(c) < ¢ ¥cCe (cK,'c')'.'

The proof of Proposition 1 can bé found in Lewis and Sappington (1987b).
Rather than repeat the formal proof here, we concentrate on the intuition that
underiies thé conclusions in the Proposition, If the firm were prohibited
from operating in the unregﬁ]ated market, it would always be tempted to
,exaggerate’its'true costs of operating in the regulated market. By doing so,
it woqldrhéﬁe to convince the regulator that it needs more favorab]el
compensation to break even in the regu1éted market. |

When participatioh in fhe unregu]?ted market is permitted, however, a
countervailing incentive is introduced. Now if the firm exaggerates the
realization of ¢, it also exaggerateé the profits it can earn from employing its
capacity (K > 0) in the unregulated markét. This is because production costs in
the regulated sector are high precise1y when the capacity on hand is particularly
valuable. With the imp1ic{t claim of higher profits in ihe unregulated sector,
the firm provides an opportunity for the regulator to reduce compensation for thé
firm in the regulated market. Consequently, the firm's initial incentive to 7
exaggerate the costs of operating in the regulated sector is mitigated, This is
precisely why the regulator will finance entry into the unregulated market in our
model: participation in the unregulated sector helps 1imit the firm's incentive

to exaggerate production costs in the regulated sector.
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Notice from property (iv) of Proposition 1 that participation in the
unregulated market is limited, however. 1f K were chosen to be too large, the
firm would always find it advantageous torbnderstate c. In déing so, it would
claim that greéter compensation is required'in the regulated market because
the returns in the unregulated sector are too meagre. The key point is that
the regulator will always find it advantageous to maintain the presence of

countervailing rather than unilateral incentives. In other words,

participation in the unéegu]ated market will be structured so that the binding
constraint is to,prevent the firm from-exaggerating low. realizations of c and
from understat1ng high. realizations of c.

The incentive to exaggerate low cost realizations is opt1ma11y mitigated
by reduc1ng the output demanded when the firm reports higher va1ues of C.
(See F1gure 2.) The smaller output reduces the difference in tota1 cost when
¢ is low rather than high. Consequently, the gain in profit*from exaggerating
¢ is reduced relative to tHe case when efficient quantity levels are
implemented. The optimal reduction in output is effected by setting the price
charged in the regu1a£ed market above realized marginal cost. As indicated in
property (v) of Proposition 1, this will be done for all cost realizations in
the region (E)CK). This is the region of low values of ¢ where the dominant
incentive for the firm is to exaggerate c.b

The complementary region of high cost realizations (ck,c) is ?he region
where the dominant incentive for the firm is to understate the true value of
c. To prevent understatement of c, output is optimally expanded beyond
efficient levels when reports of low c are made, as illustrated in Figure 2.
The additional output is more costly to produce when costs are truly high;

hence, the attraction of understating ¢ is reduced.’



11.
- The cost realizatioﬁ ck defines the "houndary" between the two regions of
counterva111ng incentives. To best contro] the firm's incentive to exaggerate
costs be]ow ck and to understate cost rea11zat1ons above ck, the regU1ator
would 1ike to set prices above cost for all c,<,cK and below cost forra11
¢ > cg. To do so, however, would require that for some range of cost
rea11zat1ons around cg, lower prices. and associated']arger output levels would
be associated with higher costs. To induce greater output from the firm when
its costs are truly high requires sufficiently generous compensation that the
firm will find it attractive to exaggerate its costs to some extent. inng SO
will secure the generous compensatioh for egpanded output even when costs are-
low. Formally, output in the regulated sector must fall as costs riseeif the
truthful revelation (TR) constraints in. [RP] -are to be satisfied.r
Therefore prices must not decrease as costs 1ncrease. As,a:result, in
the region [cl,czj around cK, the‘regulator can do no better than to set a
single pr{ce, px, that will be implemented for all cost realizations in this
region. (See Figure 2.) Thus simple, inflexible pricing rules are optimal,
as reported in property (i) of Proposition 1. pi will be set equal to
expected marginal cost in the interval [cy,c2], as reported in property (ii).
Thus, given the restriction to a single price in this region, the "best" price
in terms of expected total welfare is selected.B
0f coerse, the reason the regulator chooses to introduce price
distortions and permit entry into unregulated markets is to limit the rents
the firm commands from its private information. The pattern of rents that
does accrue to the firm in the solution to [RP] is illustrated in Figure 3.
In the region of rules rather than discretion, [cy,cp], where a single price,

pk, is charged, the firm earns no rents. Positive profits are garnered for
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smaller and larger cost rea]izations,’howevef.9 The firm can secure profits
when small values of c are rea}1zed because of the inherent advantage in
producing in the regulated sector when costs are low. Profits also arise for
the larger realizations of ¢ becauserpartic1pat1on in the unregulated sector
is particularly lucrative whehjé is large. Again, the regulator could reduce
the rents associated high cosf/fea1izations by denying the firm the right to
operate in the unregulated market (i.e., by setting K = 0). Entry into
unregulated markets, however, introduces countervailing incentives, which
1imit the rents associated withfsma11er cost realizations. On balance, some
entry into unregu1ated markef%:is aTways optimal.

- An important element of tﬁe,optimal'regulatory policy concerns the
sharing of risk between consumers and the f1rm. The risk under consideration
here arises from the 1n1t1a1 uncerta1nty about production costs, C. In ouf
mode] consumers are risk-neutral; so in a “f1rst best" world where the
u1t1mate realization of ¢ is observed publicly, consumers would bear all the
inherent risk. The regulated price would optimally be set at the level of
realized marginal cost, and the firm's profits wbu1d remain constant at zero.
Because of the inherent incentive problems, however, prices are less sensitive
to realized cost. The optimal regulated price exceeds cost for small
realizations of ¢ and falls short of cost for large values of c. Thus, prices
riée more slowly than costs, thereby "insulating" consumers from the variance
that would arise absent incentive concerns, The jnsulation is most extreme
for intermediate cost realizations, where regulated prices are entirely
insensitive to cost variations. Note that in this region, though, the
stability for consumers is not achieved by imposing greater risk on the firm.

As illustrated in Figures 2 and 3, both the level of realized profit and the
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level of realized consumers' surplus is constant in this region. Thus, the
absence of "risk" is achieved at the expense of foregone surplus in thisr
region. But overa11 the “"stickiness" of prices resu]ts in a higher }evel of
- expected consumers' surplus, even when consumers are risk neutral,

What remains is to explore the magnitude of the effects identified in
Proposition'1; To do so, consider the case of uniform beliefs about c. -
Suppose that initially, all realizations of marginal production cost in tﬁe
unit interval are thought to be equally likely, i.e., f(c) =1 *cCe [o,1].
In this case, the same price, px = 1/2, will be establlshed for fifty percent
of the pqss1b1e cost realizations, i.e., ¥ C ¢ [1/4, 3/4], as 111ustrated in
Figure 4. Forrthe smallest cost realizations € € o, 1/4], the regu]ated
_ price will be twice realized cost, i.e., p(c) = 2c. For the highest cost
realizations ¢ g [3/4, 1], the regulated price will be:one less thanrtwice the
realized cost, p(c) = 2¢ - 1. The level of particibation in the unregulated
market that will be permitted is given by the level of demand for the
regulated product at the price of pK 1/2, which is the expected level of
marginal cost., ~Thus, in this examp]e, considerable entryfjnto the unregulated
market is facilitated, and the inflexibility in prices inrthe requlated market

is quite pronounced.

4, Conclusions

Qur purpose in undertaking this investigation was two-fold. First, we
sought to examine the divergence between regulatory policy in practice and the
prescriptions from economic theory. Second, we wished to determine whether by
facilitating entry into unregulated markets, a regulator could better Timit

the rents of a firm operating in a requlated market. We found a close
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connection between these twb appérent]y disparate issues.

Qur conclusion is that a regulator may be-able to enhance thé level of
expected consumers' surplus generated in a regulated market by allowing the’
regulated firm to entefrunregulated markets. We have associated "entry" into
unregulated markets with the possession of "capital” that constitutes a
critical factor of pfoduction in the unregulated market. The key feature of
this capital is that its value is positively correlated with prodﬁction costs
in the regulated industry. Consequently, if the firm attempts to exaggerate
its costs of producing in the requlated market, it simultaneously exaggerates
the ﬁféfits it will earn in the unbegu]atedrsector; eﬁabling the regulator to
reduce the allowed compensatibn in therregu1ated sector. Ih effect, allowing
entry into unregulated marketé jntroducesra countervailing incentive for the
firm which 1imits itsitendency,tdrexaggeratérpfoduction costs. This enables
the regulator to be£fer contfoT the profits earned by the regulated firm. |

The presence of countervailing incentives gives rise to "stickiness” in
optimal regulated prices. To 1imit the incentive to exaggerate Tow cost
realizations, prices are‘sét in excess of rea1jzeq:margina1 cost. To mitigate
the tendency to understate high realizations of ¢ (and thereby understate
earnings in the unregulated sector), prices are set below realized marginal
cost. For a wide range of intermediate cost realizations, these
countervailing incentives result in a single regulated price being optimal.
Thus, the optimal policy here is more congruent with regulatory policy in
practice: a simple pricing rule is instituted rather than a complex pricing
formula that affords considerable discretion to the firm,

In closing, we wish to emphasize that our model is designed to examine

only certain elements of the decision to permit regulated firms to enter
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unregulated markets; In practice, there are many other elements that warrant
careful consideration. For example, there may be concern that the regQ1ated
firm wi]1,ha§é an "unfair" competitive advantage in unregulated marketé,
Alternatively, entry into unregulated markets may bomp]icate cost accounting
procedures and thereby facilitate undesired cross subsidies. Furthermore, the
possibi]itytexists that a regulated firm might allow the quality of thg
regulated service to deteriorate when its attention is focused in otherr

markets. These issues await additional research.



Footnotes

1. This condition is cbmmonly imposed in the literature. In most agency
models, the condition ensures a completely separating equlibrium, i.e., it
guarantees that the optimal regu1ated price differs strictly with the rea11zed

production cost. (RC) does not guarantee such an equilibrium in our mode1

2. We admit the possibility of negative taxes, which imply transfer
payments from consumers to the firm. Such transfers might be effected as the

fixed (access) charge in a twd-pért tariff, for example.

3. The regulator "buys" capacityAin theisehse that the cost is borne by
the ratepayers rather than directly by the firm. Intuitively, the cost of the

capacity is allowed in the rate base as sooh as it is installed.

4. The level of fixed cost, Fo, i assumed to be known to both the

regulator and the firm,

5. For simplicity, we adopt the assumption that the firm can't post any
bond with the regulator. (Alternatively, the assumption is that no penalty
can be imposed on the firm if it decides nof to produce in the regulated
industry.) The qualitative conclusions we réport below continue to hold
provided the bond the firm can post (or, alternatively, the penalty that can
be imposed on the firm) is sufficiently small relative to the maximum expected

total surplus that could be generated in the regulated sector.

6. For c e [E_,cl], p(c) = c + ff_%%)y in the solution to [RP].



7. Force [CQ;E], p(c);#‘cr- 1-F(c) in the solution to [RP].
f(c) 7

8. Notice also from property (11) of Propos1t1on 1 that pr1ce w111'be set at
the level of marginal cost for the sma11est and largest rea11zat1ons of cost.
Deviations of price, p(é),rfrom cost, g, are instituted to reduce the
attraction of falsely report1ng c. But there are no cost realizations below c
for which the firm will exaggerate and report c, and there are no realizations

above € the firm will understate and report c. Hence, no pricing distortions -

’wil1’be implemented for these extreme cost realizations.

9. The rate at which equ111br1um prof1ts vary with rea11zed costs, c, is

-g1ven by n'(c) = K- Q( (c)) The fact that the firm earns zero profits for

- an entire range of cost rea11zat1ons [ c2] fo1lows from the s1mp11fy1ng

assumpt1on that prof1ts in the unregulated market are a linear funct1on of ¢c.
1f these profits were an 1ncreas1ng, str1ct1y concave function of c, phe (IR)
“constraint in [RP] would bind for only a single cost realization, Hohever,
the solution to [RP] would st111 involve a nondegenerate region of cost
realizations for which the same price is implemented. (For details, see Lewis

and Sappington [1987a].)
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