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INTRODUCTION 

Specialization is a predominant feature of informed decisionmaking in col- 
lective bodies. Alternatives are often initially evaluated by standing com- 
mittees comprised of subsets of the membership. Committee members 
may have prior knowledge about policies in the committee's jurisdiction or 
may develop expertise on an ongoing basis. Specialization by committees 
can be an efficient way for the parent body to obtain costly information 
about the consequences of alternative policies. Indeed, some scholars have 
argued persuasively that acquisition of information is the raison d'etre for 
legislative committees (Cooper). 

In most collective decisionmaking bodies, the relationship between a 
committee and the parent body is governed by a complex array of procedures. 
A common feature of such procedures is that they restrict the ability of the 
parent body to amend committee proposals. In the U.S. House of Representa- 
tives, for example, the capacity for employing restrictive amendment proce- 
dures accelerated abruptly in the late nineteenth century. The Speaker 
sometimes used his powers of recognition to suppress amendments to com- 
mittee proposals. The standing rules of the House were often suspended 

feilpfil comments vwere provided y)v Dave Baron, Joni Bendor, Kim Border, Morris Fior- 
ina, Ken Koford, l)oug Rivers, Larry Rothenlerg, lMartin Shapiro, Barry Weingast, Jack 
'Wrigiht, aind participants at the Columbia University Symposium on the Law aind Economics 
of Procedure, the Caltech Brown Bag Seminar, and the School of Business at the University of 
Southlern Califolinia. Part of this research was supported by NSF granlt no. 23-638973. 

Journal of Law, Ecotnomics, ani Organization vol. 3, no. 2 Fall 1987 
? 1987 bv Yale University. All rights reserved. ISSN 8756-6222 

287 



288 / JOURNAL OF LAW, ECONOMICS, AND ORGANIZATION 111:2, 1987 

temporarily and replaced by a procedure that precluded amendments to 
committee proposals. And the regular order of business was often set aside via 
special orders that specified precise, and often restrictive, conditions under 
which committee proposals could be debated and amended. These and other 
forms of restrictive procedures are frequently employed in contemporary 
legislatures as well. 

The prevalence of procedures that restrict the ability of the parent body to 
amend its committees' proposals is puzzling because the procedures them- 
selves are normally subject to parent body approval. For example, article I, 
section 5 of the U.S. Constitution states that "each House may determine the 
rules of its proceedings," and the exercise of this right is theoretically subject 
to simple majority rule. Why, then, would the parent body agree to proce- 
dures that may ultimately restrict its ability to amend committee proposals? 
Why and under what conditions would a majority commit to a process that 
appears to limit its influence on legislative policy? 

The thesis of this paper is that restrictions on the ability of a parent body to 
amend committee proposals can enhance the informational role of commit- 
tees. More precisely, restrictive procedures can encourage committees to 
gather information and can facilitate the adoption of informed policies that 
are jointly beneficial to the committee and parent body. Thus, acting in its 
self-interest, the parent body often restricts its ability to amend committee 
proposals. 

The motivation for studying restrictive procedures in light of the infor- 
mational role of committees comes from studies of congressional decision- 
making that stress the informational advantage gained by expert commit- 
tees over their parent body (Cooper; Fenno, 1966; MacNeil). Committees 
that possess expertise about the consequences of alternative policies within 
their jurisdiction often have an incentive to use their special information 
strategically. In his study of the House Appropriations Committee, for ex- 
ample, Fenno writes that "subcommittee specialists have a more informed 
understanding of the subject matter than anyone else," and he quotes mem- 
bers who refer to chairmen's "vast storehouse of information" obtained 
from "digging out the facts" (1966:440-41). Yet it is evident that expertise 
can be a double-edged sword from the perspective of a parent body that is 
informationally disadvantaged. Fenno continues: 

Not only is specialized knowledge a key norm of the House, but appropriations 
subcommittee chairmen are frequently found among those members with the most 
outstanding reputations for expertise. .... Where this is true, their reputation consti- 
tutes a strategic asset which can be manipulated on the floor (emphasis added). 

Specialization, then, can trigger an unfortunate sequence of actions. If com- 
mittee members' preferences for a particular policy outcome differ from those 
of the parent body, the parent body's recognition of the incentives for strategic 
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use of expertise may cause it to reject or amend proposals of the committee. 
This behavior, however, undermines the incentive for the committee to 
specialize, because the committee realizes that its acquired expertise has little 
bearing on the adoption of the legislative policy. Ultimately, both the commit- 
tee and the parent body may suffer. The committee is deprived of the 
opportunity to influence policy, and the parent body makes uninformed 
decisions. Thus, the benefits a parent body may derive in principle from 
specialization of its committees may not be attainable in practice. Specializa- 
tion by committees is a necessary but not sufficient condition for informed 
collective decisionmaking. 

This study employs a model to illustrate the effects of restrictive proce- 
dures in a collective decisionmaking body in which committees may special- 
ize. Actors in the model initially are uncertain about the consequences of 
alternative policies but have common probabilistic beliefs about the relation- 
ship betwen policies and their consequences. Given this uncertainty, a com- 
mittee and a parent body engage in a sequence of actions culminating in the 
selection of a policy. Parent body actions include selection of unrestrictive or 
restrictive procedures and selection of final policies. Committee actions in- 
clude deciding whether or not to specialize and proposal of a bill to the parent 
body. Committee specialization is represented as the acquisition of informa- 
tion by the committee that reveals the exact consequences of policies prior to 
their adoption. The committee's decision of whether to specialize in this 
manner is observed by the parent body, but the actual information gained is 
initially known only to the committee. In equilibrium, the behavior of the 
committee and the parent body maximizes their expected utilities based on 
their beliefs about the likely consequences of the policy alternatives. 

Theoretical results are first derived for two amendment procedures and 
then for the parent body's choice of procedure. In the unrestrictive proce- 
dure, P", the parent body may select any alternative to the committee's 
proposal. Sometimes called an open rule, this procedure characterizes many 
deliberative and democratic collective choice institutions. The unrestricted 
ability of the parent body to amend committee proposals under P" often 
undermines informed decisionmaking by the parent body in two ways. First, a 
rational committee makes proposals that cause the parent body to make 
imprecise inferences about the relationship between policies and their conse- 
quences. Although this strategy maximizes the committee's ability to obtain 
outcomes it prefers, it frequently results in the adoption of a policy for which 
other alternatives are jointly beneficial to the parent body and the committee. 
Second, because only limited inferences are possible, the parent body often 
makes its final decisions under substantial uncertainty and the committee's 
expected rewards from specialization are minimal. Thus, the committee 
frequently chooses not to acquire information relevant for the policy process, 
even though such information would benefit the parent body. 
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The restrictive procedure, P', prohibits the parent body from amending 
the committee's proposal. Thus, its choice is between the proposal, as re- 
ported by the committee, and the status quo. This procedure is sometimes 
called a closed rule. The inability of the parent body to amend committee 
proposals under P' often enhances the ability of the collective body to derive 
benefits from committee specialization. First, the parent body can make more 
precise inferences about the committee's private information and use the 
information in its selection of jointly beneficial policies. Second, because the 
committee has more influence on policy, it also has a greater incentive to 
obtain information. Thus, relative to P", P' often enhances the informational 
role of committees in collective decisionmaking. 

Restrictive procedures sometimes entail distributional benefits to the 
committee at the expense of the parent body. However, the informational 
benefits associated with restrictive procedures often offset the distributional 
losses to the parent body. Hence, the main result of the model: the parent 
body chooses to employ restrictive procedures for a wide range of the exoge- 
nous variables of the model. As long as the preferences of the committee 
and the parent body are not extremely divergent and the costs of commit- 
tee specialization are not prohibitive, the parent body benefits from limit- 
ing its ability to amend committee proposals. 

Although the focus of the paper is on procedural solutions to problems 
posed by decisionmaking under uncertainty, the model also has implications 
for other institutional devices for inducing specialization and informed decis- 
ionmaking. In some cases the informational role of committees can be en- 
hanced by altering committee assignments rather than by restricting amend- 
ments. For example, under either amendment procedure, as the preferences 
of the committee and parent body converge, the committee becomes increas- 
ingly likely to acquire information that the parent body can use in its final 
policy selection. Similarly, lowering the cost the committee must incur to 
obtain expertise has the obvious effect of stimulating the gathering of informa- 
tion by the committee and the less obvious effect of stimulating the mutually 
beneficial use of information by the committee and the parent body. 

Section 2 documents the development of restrictive procedures in the U.S. 
House of Representatives in the last several decades of the nineteenth century 
and poses the puzzle of why a collective decisionmaking body would adopt 
restrictive amendment procedures. Section 3 introduces a model of collective 
decisionmaking with standing committees in which actors are uncertain about 
the relationship between policies and their consequences. Section 4 contains 
an analysis of the properties of the model for unrestrictive amendment proce- 
dures, while section 5 examines the same model for restrictive procedures. 
Section 6 identifies the conditions under which restrictive procedures are 
preferred by the parent body, thus exposing the informational rationale for 
restrictive procedures. Section 7 is a discussion, and section 8 is a summary. 
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2. EXAMPLES OF RESTRICTIVE PROCEDURES:THE NINETEENTH- 
CENTURY CONGRESS 

The House once debated; now it does not debate. It has 
not the time. There would be too many debates, and 
there are too many subjects to debate. It is a business 
b)ody, and it must get its business done-Woodrow Wil- 
son, Constitutional Governmient in the United States. 

A historical analysis of the U.S. House of Representatives in the late nine- 
teenth century illustrates several methods of restrictive amendment proce- 
dures and provides a concrete context in which to pose the institutional puzzle 
addressed here. Three classes of restrictive procedures are recognition pre- 
cedents, suspension of the rules, and special orders reported by the Com- 
mittee on Rules. Since approximately 1870, the House has exhibited the 
ability to commit to the selective use of these procedural arrangements. 

2.1. RECOGNITION 

For orderly conduct of business, any collective body needs procedures that 
govern who may make motions and when various types of motions are in 
order. Typically, the associated powers of recognition are vested in the 
presiding officer(s) of the body, for example, the Speaker of the House, the 
chairman of the Committee of the Whole, or the president pro tempore of the 
Senate. 

Prior to the 1870s several recognition precedents were set, but few of them 
had major implications for restrictiveness of House procedure. The Speaker's 
power of recognition was initially prescribed by Jefferson's Manual, which 
governs House procedure whenever it does not conflict with the House's 
standing rules (Hinds:5, 6757).l The early standing rule on recognition 
seems to have been of minimal strategic significance,2 but in the 1840s 
precedents began to establish more discriminating criteria for recognition. 
For example, preferential treatment to members of the reporting commit- 
tee was granted by precedent as early as 1843 (Hinds: 69), and precedence 
of motions to be offered became a criterion for recognition by 1851 (Hinds: 
2, 1422). At least until 1857, however, the Speaker's recognition decision 
was subject to appeal. Indeed, in most key recognition precedents the de- 
cision of the chair was appealed (Hinds: 65, 66, 69). 

1. Citations to Hinds without a volume number refer to the 1899 edition, Parliamentary 
Precedents of the House of Representatives in the United States. Citations with a volume 
number refer to the five-volume set published in 1907. In each case, precedent numbers 
rather than page numbers are provided. 

2. Section 2 of Rule XIV, adopted in the first session of the 1st Congress, stated that 
"when two or more Members rise at once, the Speaker shall name the Member who is first to 
speak" (Hinds: 61). 
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By the late 1870s concentration of recognition rights in the Speaker was 
well underway, and increasingly the Speakel used recognition powers to 
regulate the conduct of business. In 1879 the House accepted a Rules Com- 
mittee report clarifying the Speaker's recognition powers. The report clear- 
ly indicates that recognition had come to be (and was accepted as being) a 
discretionary, hence potentially restrictive, tool. 

Discretion must be lodged with the presiding officer, and no fixed and arbitrary order 
of recognition canI be wisely provided for in advance. . . . The practice of making a list 
of those who desire to speak on measures ... is a proper one to know and remember 
the wishes of Members. As to the order of recognition, he should not be bound to 
follow the list, but should befree to exercise a wise and just discretion in the interest of 
full and fair debate (Hinds: 63, emphasis added). 

Recognition powers were further strengthened two years later when Speaker 
Randall declined appeal on the question of recognition, stating that "the right 
of recognition is just as absolute in the Chair as the judgment of the Supreme 
Court of the United States is to the interpretation of the law" (Hinds: 2, 1425). 
Speaker Keifer affirmed the new precedent in 1883 (Hinds: 2, 1426). 

Throughout the 1880s and into the 1890s, recognition precedents increas- 
ingly favored bill-supporting committee majorities by restricting the opportu- 
nities for others to be recognized. An 1886 precedent gave preference to the 
supporter of a bill from the committee over that committee's chairman be- 
cause the chairman opposed the bill (Hindls: 71). An 1889 precedent gave 
preference to the bill manager firom the committee over other meml)ers who 
wished to make motions of greater privile(ge (Hindls: 74). 3 

By the turn of the century, recognition powers were inot only well estab- 
lished but also explicitly used for control of business via denllying recognition to 
members whose motions were not know to or not favored by the Speaker. By 
1897 it was possible that "the Speaker may, under certaini circumstances, 

prefer another Member to one who is already on the floor" (Hinds: 68).4 
Evidence of the willingness of' Speakers to use recognition prlece(lents to 
restrict debate and( amendlments is provided by the Speakers themselves. In 

3. This precedent was generalized in 1892 when Speaker Crisp ruled that "neither a mo- 
tion to lav on the table nor a motion to adjourn or to take a recess. all of which are highly 
privileged motions, can take off'the floor a gentlek an who lias thl floor" (Ilind(s: 77). llistori- 
ans often cre(lit Speaker Reed for bringing an otherwise unrulyv lousc iunder control by 
"counting the quorum" in 1891 (\V. Robinson; McCall). The twin iomny is that (1) Reed raised 
and was overruled on this point of order which sought to undlcriline the Speaker's contiol via 
recognition, ai(nd (2) Crisp, who overruled Reed, was Reed's )rincilpal opponent in the (Iluoruili- 
counting battles of the previous Congress. 

The precc'nden'ts were not perfiunctorily pro-comminilittee, however. In 1892 the speaker pro 
tempore ruled that rights to recognition shall alternate bl)tween proponents and opl)onents of 
a bill, even if' it is necessary to go outside the committee to fin(l opponents (linds: 72). 

4. Representative McMillin was rec ognizecl for it parliamentar; inquiry, was informed that 
a motion to suspend the rules was in order, and "announced his desire to suspend the rules," 

whereupon Representative Dingley sought recognition, attainedl it, and( moved that tile Iolhse 
adjourn. The House adjourned. 
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1900, for example, Representative Sulzer claimed recognition and Speaker 
Henderson ruled that "the gentleman was not recognized, and the Chair may 
as well state that the Chair will recognize no gentleman unless he has some 
knowledge of what is going to be called up" (Chiu: 169). Similarly, in 1904 
Speaker Cannon replied as follows to a member who was deprived of recog- 
nition: 

The present occupant of the Chair, the Speaker of the House, follows the usual rule 
that has been obtained ever since he has been a member of the House, that the Chair 
chooses whom he will recognize. ... Other things being even or anything near even, 
if there be a question, under present conditions, in the closing hours, the Chair has a 
perfect right . . . to prefer some one with whom, perchance, the Chair is in sympathy, 
or upon the Chair's side of the House (quoted in Chiu: 172). 

2.2. SUSPENSION OF THE RULES 

Orderly conduct of business can be facilitated by recognition procedures. But 
collective decision making bodies typically also have standing rules that 
determine a "regular order of business." Moreover, in spite of the control that 
may be afforded by recognition procedures, members often find it convenient 
to deviate from the regular order. Under the standing rules of the House, for 
example, bills are considered in the order in which they are reported from 
committees. This simple procedure precludes giving high priority to impor- 
tant bills if, for example, they happen to have been reported relatively late 
due to the extraordinary work required to draft complex legislation in com- 
mittee. 

From the early Congresses, the House addressed the problem of rigidity in 
its standing rules under the auspices of its Constitutional authority to deter- 
mine the rules of its proceedings. The procedure it used was suspension of the 
rules. The suspension procedure has a history of diverse applications, with the 
nature and extent of its use determined largely by other procedures at the 
disposal of the parent chamber at a given time.' For the present discussion, 
generalizations about the use of the procedure in two periods are useful: 
before and after the 1870s. 

Prior to the 1870s the typical uses of the suspension procedure were to 
change standing rules or to deviate from the regular order of business via 
two-thirds vote. Early constraints on the use of the suspension procedure 
were minimal, requiring only that the House receive one day's notice prior to 
offering a motion to change or rescind a standing rule or order of the House. 
Precedents in the 1820s established what had lbv then become common 
practice. In 1822 the standing rule providing for suspension of the rules was 
changed to require a two-thirds vote of members present." In 1828 the 

5. For more thorough historical accounts, see HIinds (5, ch. 142) and Bach (1986). 
6. Except for unusual circumstances in the 51st Congress, suspension of the rules has 

always re(quired a two-thirds vote (Hinds: 5, 6970, p. 903). 
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procedure was explicitly linked to the order of business (Hinds: 5, 6790). For 
several decades, suspension served as a convenient instrument for deviating 
from the regular order by providing for special consideration of bills. Although 
suspension sometimes also specified conditions for debate, bills that were 
brought to the floor via suspension were normally debated freely and were 
open to amendment as specified by the standing rules (Hinds: V, 5856). 

Beginning in the late 1860s, suspension became more restrictice in terms 
of permissible amendments to legislation. In 1868, for example, it became 
"possible by one motion both to bring a matter before the House and pass it 
under suspension of the rules" (Hinds: 5, 6846).7 In 1876 a precedent estab- 
lished that "the rules may be suspended by a single motion and vote, so as to 
permit the House to vote first on a specified amendment to a bill and then 
on the bill itself' (Hinds: 5, 6851). And in each of the following three years, 
major bills were passed under suspension motions that not only restricted 
amendments but also permitted no debate. A leading authority on congres- 
sional procedure speculates that "it certainly seems likely that bills of such 
importance were passed under suspension of the rules in order to preclude 
debate and amendment, not simply in order to expedite-business" (Bach, 
1986: 56). 

Use of suspension for restrictive purposes continued after changes in the 
standing rules in 1880 which, among other things, set aside two Mondays 
per month for suspension motions. The revised procedures favored com- 
mittees by designating one day as committee suspension day.8 A decade 
later two rulings by Speaker Reed strengthened committees' use of suspen- 
sion. The first protected committees from jurisdictional infringement by 
requiring that when a committee offers a motion to suspend the rules to 
consider a bill, the bill must have been referred to that committee. The 
second stipulated that a member offering a suspension motion on behalf of 
a committee must have received formal authorization from the committee 
(Bach, 1986: 24). 

Application of the suspension procedure to restrict debate and amend- 
ments was also augmented by the Speaker's recognition powers. Hinds ex- 

plains that during early Congresses, when "the Speaker was compelled to 
recognize any Member who first got his attention on the motion to suspend 
the rules" the suspension procedure was "greatly abused." Individuals would 

propose to bring up special interest bills about which other members were 
often ignorant. "To prevent this snare" the House frequently adjourned 

7. The case was "a resolution providing a special order for considering the impeachment of 
Andrew Johnson" (ibid.). 

8. "Although the distinction remained until 1973, it came to have little significance, as the 
expectation became firmly established that most measures considered under suspension would 
first have been reported from committee" (Bach, 1986: 24-25). Also, the suspension proce- 
dure in practice sometimes conferred disproportionate procedural benefits to standing com- 
mittees even before 1880. In 1856 and 1857, for example, precedents were established "to 
suspend the rules to enable one or several bills to be reported from committees and at the 
same time to be considered in the House" (Hinds: 1592). 
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when suspension motions were offered (Hinds, quoted in Chiu: 199). Later 
in the century when stronger recognition powers had been established, how- 
ever, the suspension procedure could be applied selectively9 and with in- 
creasing restrictiveness. After 1880, into the twentieth century, and at pres- 
ent, the procedure can effectively preclude all amendments to a measure. On 
a typical motion to suspend the rules, a single two-thirds vote has the effect 
both of suspending the rules and of passing the motion unamended. l 

2.3. SPECIAL ORDERS AND THE COMMITTEE ON RULES 

All collective decisionmaking bodies have recognition procedures; most have 
procedures establishing a regular order of business; and some have proce- 
dures for deviating from the regular order. The House of Representatives has 
used all of these procedures with varying degrees of restrictiveness. Since 
the creation of the Rules Committee as a permanent standing committee in 
1880, it also has employed a mechanism for proposing special procedures 
for specific bills. The mechanism is the "special order," and its history is 
consistent with the thesis of this section. Congressional rules exhibited a 
capacity for assigning increasingly restrictive special orders beginning in 
the 1870s. 

From the first day of the first Congress, the Rules Committee has been 
the initiator in changes to the House's standing rules. Prior to the 1870s, 
however, its role in day-to-day proceedings was usually minor. In all but 
two Congresses between 1789 and 1880 the Committee on Rules was mere- 
ly a select committee authorized at the beginning of each Congress to re- 
port a system of standing rules (Hinds: 4, 4321). Nevertheless, harbingers 
of a Rules Committee with a capacity for proposing restrictive consider- 
ation of legislation can be found prior to 1880. In 1841 a precedent was 
established that became the basis for the Rules Committee issuing bill- 
specific resolutions at any time (Hinds: 1538). In 1850 the Committee was 
given exclusive jurisdiction over reports to change the rules (Hinds: 1540).n 

9. For example, Speaker Crisp ruled in 1893: "The Chair fully appreciates the fact that 
according to the practice which has always prevailed the motion to suspend the rules has been 
one depending on recognition; that is, it can not be made unless the Member is recognized to 
make it. The Chair, in speaking of this motion as one of the highest privilege, did not mean to 
convev the idea that necessarily when the day comes for motions to suspend the rules the 
chair must recognize a gentleman to make such a motion" (Chiu: 200). 

10. The motion may include amendments, but this is only superficially nonrestrictive. For 
example, a member may move to suspend the rules and pass H.R. 999 with amendments as 
reported by the Committee on Ways and Means. But because the amendments referred to in 
the motion are not subject to further amendment, the vote on the motion is tantamount to a 
two-thirds majority, take-it-or-leave-it vote on the bill with the committee amendments. (Such 
amendments typically originate from the committee with jurisdiction over the bill (Oleszek: 
101).) 

11. The significance of this precedent requires several qualifications. The Committee did 
not vet have standing status, reports to change rules still required a two-thirds vote, and the 
suspension procedure was still often available to members without prior reference to the 
Rules Committee. 
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In 1853 the Speaker ruled that a report from the Rules Committee must be 
acted on until disposed of, thus giving such reports precedence over the 
regular order (Chiu: 118). In 1859 the Speaker was made ex officio Chair- 
man of the Committee (Alexander: 193). And by the 1870s, House mem- 
bers had adopted the practice of referring resolutions to change the rules to 
the Rules Committee (Hinds:4, 6790).12 Although of questionable individ- 
ual significance, these precedents collectively became the basis for the en- 
suing "era of the special order" (Atkinson: ch.5). 

The distinct catalyst was the rules changes of 1880 which, not coinciden- 
tally, were drafted and proposed by the Rules Committee. The result was 
increasing use of bill-specific special orders.13 Like previous applications of 
suspension of the rules, special orders enabled deviation from the regular 
order of business to consider specified bills. But special orders differed from 
suspension of the rules in two important respects. First, after 1883 a simple 
majority rather than two-thirds majority could adopt a special order (Hinds 4, 
3152). 14 Second, because the permanent standing Rules Committee assumed 
the role of screening bills for legislative consideration, special orders became 
more flexibly applied than suspension of the rules in their imposition of 
restrictions on amendments to bills. Thus, after 1880 "the use of the motion to 
suspend the rules has gradually been restricted, while the functions of the 
Committee on Rules have been enlarged" (Hinds: 4, 6790). 

Hinds' Precedents contains several pages of examples of special orders 
that provided for consideration of bills with varying degrees of restrictiveness. 
Restrictions come in two forms: time allotted for consideration of bills and 
amendments permitted on such bills. Special orders on the open end of the 
continuum include resolutions providing for consideration of bills amended 
by a substitute from the reporting committee but where the committee 
substitute is open to amendment (Hinds: 4, 3238, 3239, 3241). Slightly more 
restrictive procedures were provided for in a special order that permitted 

12. Hinds writes that this practice had alreadv begun as early as 1842 and concludes: 
"Gradually the Committee on Rules was intrusted with all amendments [to the rules], the end 
of the old system coming formally with a ruling made in 1887" (4, 6790). 

13. Special orders are now often referred to as special rules (Bach, 1981). 
14. The literature is not entirely consistent on the question of when majority-approved 

special orders began to be used regularly. Hinds (5, 6775) states that "in 1875 the function of 
the Committee on Rules in reporting rules for special purposes was so little used that there 
was doubt as to its validity without a two-thirds vote." And in his introductory remarks to the 
chapter on special orders he writes that after the method of adopting a special order by 
majority vote was used in 1883, "this method was not in great favor in the next three Con- 
gresses." Alexander, however, reports that "[after] the Rules Committee reported during the 
Forty-eighth Congress [1883-85] three special orders which a majority adopted, the proce- 
dure grew slowly in favor. In the Forty-ninth Congress, . . Carlisle not only used it more 
freely, but added greatly to the Rules Committee's prestige by extending its jurisdiction to the 
order of business. After the gift of this high privilege, the House, accustomed to parliamentary 
surprises, stood aghast when the Committee, in a single special order, adopted by a majority, 
fixed the order of business for sixteen legislative days" (205). 
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offering of two substitutes but limited the time for amendments and limited 
the total time for consideration of the bill (Hinds: 4, 3229). A still more 
restrictive procedure was provided for in a special order that permitted only 
amendments that were listed in the special order (Hinds: 4, 3235).15 In a 
similar special order, the permissible amendments were those recommended 
by the Committee on Interstate and Foreign Commerce, which had jurisdic- 
tion over the bill in question (Hinds: 4, 3233). Finally, several special orders 
not only restricted time for consideration of legislation but also prohibited 
amendments entirely (Hinds: 4, 3231, 3234, 3236).16 

Beginning in the 1880s special orders were also used often for considering 
bundles of bills and for resolving bicameral differences. But the key feature of 
special orders in the context of the present discussion is their capacity for 
restricting opportunities of the parent chamber to amend legislation reported 
by its standing committees. Consistent with the historical trends in recogni- 
tion powers and suspension of the rules, procedural restrictiveness had be- 
come not only possible but also common by the last three decades of the 
nineteenth century. Furthermore, the institutional mechanisms whereby the 
parent chamber constrains its behavior have persisted and are central to the 
proceedings of the contemporary Congress as well. 

2.4. THE PUZZLE OF RESTRICTIVE PROCEDURES 

The historical discussion illustrates several procedural mechanisms that can 
protect committee proposals from amendments on the floor of the U.S. House 
of Representatives. A key characteristic of these mechanisms is that they 
constitute selective commitments by the parent chamber to limit its ability to 
amend committee proposals. The credibility of these commitments is en- 
hanced through delegation of procedural powers to a third party. In the 
House, for example, recipients of such powers include the Speaker, the Rules 
Committee, and party leaders, all of whom can greatly facilitate the applica- 
tion of restrictive procedures. 

The historical discussion also raises two important questions. The first 
question is specific. Why did restrictive procedures emerge in the nineteenth- 
century House? The second question is generic to collective decisionmak- 
ing characterized by majority rule, division of labor, specialization, and 
procedural complexity. Why and when would a parent chamber commit to 
the use of procedures that apear to limit its influence on the selection of 
policies? This question is particularly perplexing when it is recognized that 
the mechanisms for applying restrictive procedures are subject to the peri- 
odic approval of the parent body. We return to the specific question in 
section 7 after presenting a model that uncovers the more general rationale 

15. Today this would be called a modified closed rule. 
16. Today these would be called gag rules or closed rules. 
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for restrictive procedures in collective decisionmaking bodies with standing 
committees. 

3. COLLECTIVE DECISIONMAKING WITH 
STANDING COMMITTEES 

This section introduces a game-theoretic model for examining the motivations 
for and effects of unrestrictive and restrictive amendment procedures. The 
model has three unique and key assumptions: (1) the parent body determines 
whether an unrestrictive or restrictive procedure governs consideration of a 
committee's proposal; (2) actors are uncertain alout the consequences of 
various policies; and (3) a standing committee can acquire private information 
or "expertise" about the consequences of policies by incurring a cost. The 
analysis takes as given the centrality of committees in collective decisionmak- 
ing and illustrates formally the informational role of committees in a multi- 
stage choice process. 

3.1. POLICIES AND CONSEQUENCES 

Unlike all extant models of committee-parent body decisionmaking, this 
model views policies (or laws) and consequences (or outcomes) as fundamen- 
tally distinct and assumes that the consequences of policy are not known with 
certainty.17 Of course, not all collective choice is characterized by uncer- 

tainty. But policies are often new, untried, and subject to the vicissitudes of 

implementation. For example, legislation is always subject to judicial inter- 

pretation which may be at variance with legislative intent, or administrators 
may execute laws inconsistent with legislative preferences when preferences 
are heterogeneous or when legislative oversight is imperfect. Similarly, the 

political or economic environment in which policy consequelne s are realized 

may be subject to random variation beyond the immediate control of political 
decisionmakers. For example, macroeconomic conditions affect federal reve- 
nues for any given tax policy, international events affect national security for a 
given level of defense spending, and weather affects the crop yields and hence 
the costs and benefits of agriculture policy. 

The formal assumption that incorporates uncertainty is that there is a 
stochastic and linear relationship between a policy and its consequences. This 
relationship is given by x = p + o, where x is the consequence or outcome of 
the policy, p is a policy in a unidimensional space P C R', and w is a random 

17. See, however, Austen-Smith and Riker for a model that makes a similar distinction 
between policies and coinsequences but focuses on costless private info-rmation within a single 
committee rather than costly information for a coimmittee acting within a larger, multistage 
institution. 
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variable uniformly distributed in [0,1] with mean o and variance a. 18 Thus, 
when the game begins, decisionmakers do not know the exact consequences 
of various policies. Nor do they know this during the game unless they know or 
can make inferences about the value of the random variable. 

3.2. PLAYERS AND PREFERENCES 

The legislative policy results from a sequence of decisions by two actors, a 
committee and a parent chamber majority. 

1 For brevity, the parent cham- 
ber is referred to as the "floor." Each actor's utility is expressed, in part, as 
the negative of the squared deviation of the policy consequence, x, from 
the actor's most preferred policy consequence or "ideal point." For simplic- 
ity and without loss of generality, the ideal points of the floor and commit- 
tee are given by Xf = 0 and x, > 0, respectively. With this assumption, x,. 
represents the absolute difference between floor and committee ideal points. 

The possibility of specialization in an uncertain policy environment is 
represented by the ability of the committee to determine the exact relation- 
ship between policies and consequences. Specifically, by incurring a cost, k, 
the committee can observe the exact value of the random variable, o. If 
acquired, this value is private information known only to the committee. If 
the committee chooses not to incur the cost to observe o; however, the 
committee does not possess an informational advantage on the floor. The 
committee's decision to observe w is represented by the variable s (for "spe- 
cialization") which takes a value of 0 or 1 when the committee does not or does 
know w, respectively. Although the value of o is not public knowledge, the 
value of s is public knowledge. That is, the floor knows whether or not the 
committee has specialized. 

The floor and committee actors seek to maximize expected utility. Utilities 
are given by Uf, and ,., respectively, where Uf = -(x - f) = -x2 and 
Uc = -(x - Xc) - sk. 

3.3. STRUCTURE OF TIIE GAME 

The interaction between the floor and the comlmittee is represented as a 
noncooperative gamle under incomplete information. When the game l)egins, 
neither the committee nor the floor knows o. However, both players know 
the )prior prolablility density of w, the other parameters of the model (xc, Xf, 

18. Given the asstumption that o is unifirmly dlistrilbuted on the unit interval, ) = 4 and 
o,0 = A4_. 

19. The assumption of a unitary floor actor in this unidimensional setting is justified bv 
Black's median voter theorem. The assumption of a unitary colmmittee actor is relaxed in 
Gilligan and Krehbiel (1987). 
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and k), the functional form of the relationship between policies and outcomes, 
and the utility functions. Actors take the actions il the order shown in figure 1. 

First, the parent chamber (floor) selects and commits to the use of a 
procedure. Two pure types of amendment procedures are considered. The 
unrestrictive amendment procedure, PU, does not limit the floor's ability to 
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alter the bill proposed by the committee. The floor may choose any policy 
contained in the set of feasible policies. In a congressional setting, this 
procedure is often referred to as an open rule. The restrictive amendment 
procedure, pr, limits the floor's ability to amend the committee's bill to a 
choice between the status quo policy and the bill proposed by the committee. 
This "take-it-or-leave-it" procedure is sometimes referred to as a closed rule. 
Obviously, these two amendment procedures do not exhaust the set of 
procedures discussed in section 2. However, alternative procedures may be 
regarded as combinations of the P" and pr processes, and insights into more 
complicated and realistic amendment procedures can be gained by examining 
the characteristics of the pure procedures. 

Second, the committee decides whether to specialize by acquiring infor- 
mation about the consequences of policy. If the committee chooses to incur 
a cost (k) to obtain private information about the random variable (o), then 
s = 1 and the game continues under asymmetric information. This choice 
of s = 1 is alternatively referred to as "specialization" or "acquiring exper- 
tise."20 If the committee does not specialize, however, then s = 0 and 
actors subsequently choose a policy under symmetric uncertainty. These 
two informational situations are represented by the left and right columns 
in figure 1. 

Third, an exogenous and nonstrategic player, "nature," determines the 
exact value of the random variable (w). If the committee did not specialize, the 
value is concealed. If the committee did specialize, the value is revealed only 
to the committee. Fourth, the committee chooses a bill (b) from the set of 
feasible policies (P) to report to the floor for final consideration. Fifth, the floor 
actor updates his beliefs about the consequences of various policies. In 
particular, he knows whether or not the committee specialized (s) but not 
what information the committee acquired (o) if it specialized. He therefore 
makes inferences about the random variable based upon his knowledge of the 
committee's preferences, his observation of the committee's bill, his knowl- 
edge of whether the committee has private information, and his assumption 
that the committee behaves rationally. Notice, however, that the floor's 
beliefs change at this stage only if the committee specialized in the previous 
stage, because otherwise no new information is available. Sixth, the floor actor 
chooses a policy (p) that is permitted by the amendment procedure. Under 
the unrestrictive procedure (P"), any policy (p E P) can be chosen. Under the 
restrictive procedure (pr), the floor must accept either the bill (b) as reported 
by the committee or an exogenously given status quo policy (po). Finally, the 
outcome (x) is realized and payoffs are assigned in accordance with the utility 
functions. 

20. Concrete manifestations of this form of specialization include congressional activities 
such as scheduling witnesses, issuing subpoenas to the executive branch for information, hold- 
ing hearings, or allocating staff to study a problem or to draft legislation. 
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3.4. EQUILIBRIA AND EFFICIENCY CRITERIA 

The major objective of the analysis is to determine the floor's choice of an 
amendment procedure. The three levels of analysis required are sketched in 
figure 2. First, equilibria are identified for four games in which the procedural 
decision of the floor and the specialization decision of the committee are 
given. These games are referred to as legislative gaines and are denoted 
(P"ls = 0), (P"ls = 1), (Pls = 0), and (P'ls = 1). As suggested by the nota- 
tion, legislative games take both the procedural and the specialization deci- 
sions as given. Second, characterizations of the legislative games are used to 
identify the committee's specialization decision. Thus, two expertise games 
are analyzed, one for each type of procedure, P" and Pr. In an expertise game, 
the committee unilaterally chooses which of the two possible legislative games 
to play under a given procedure. Third and finally, the characteristics of the 
legislative and expertise equilibria are used to determine the solution to the 
procedural game in which the floor chooses from {P", P'} to maximize its 
expected utility given optimal behavior in the subsequent expertise and 
legislative games. 

The sketch of the analysis accentuates the need for defining and explaining 

Levels of Analysis Criteria 

1. Legislative Games: 
Legislative Equilibria <pU|s=0> <PU Is= 1> <Prts=o> <prls= 1> Pareto Optimality 

(Def. 1) 

s \ s=1 s \ /s= 1 

2. Expertise Games: Unrestrictive Restrictive Expertise Efficiency 
Expertise Equilibria Procedure: pu Procedure: pr (Oef. 5) 

(Def. 2) 

pu pr 

3. Procedural Game: 3. Procedural Game: Feasible Procedures Procedural Equilibrium 
(Def. 3) pu, pr} 

Figure 2. Sketch of the Analysis 
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the equilibrium and efficiency concepts to be employed. Analysis of the four 
legislative games employs a type of sequential or perfect Bayes equilibrium. 
This equilibrium satisfies the best response property commonly found in 
games of complete information. In addition, each player, according to Bayes's 
Rule, incorporates information and beliefs about the game into his optimal 
strategy. Each player responds optimally to the strategy choice of the other 
player given his information and updated beliefs. In the current model, the 
concept of sequential or perfect Bayes equilibrium extends the normal appli- 
cation of Nash equilibrium to games with incomplete information.21 

In the four legislative games with the procedure and specialization deci- 
sion given, an equilibrium must satisfy three conditions. First, given its 
beliefs about the value of the random variable (o), the floor's strategy must 
be a best response. Based upon the committee's bill (b) the floor forms 
beliefs about the random variable. The strategy it plays must maximize its 
expected utility given these beliefs. Second, given the floor's optimal re- 
sponse, the committee's strategy must be optimal. The floor's optimal strat- 
egy is a function of the committee's bill. The committee's selection of a bill 
must maximize its expected utility given optimal floor behavior. Third, the 
floor's beliefs must be realized in equilibrium. The rationale for this third 
condition is simply that, in equilibrium, one would not expect the floor to 
incur losses associated with systematic misperceptions. Thus, the floor's 
beliefs about the random variable based on the conmmittee's bill must be 
self-confirming. Formally, 

Definition 1. A legislative equilibriun is a set of strategies, p* (.) and b* (-), 
and beliefs, g*( ), such that 

a. b*(o) maximizes Eu,., given p*(b), 
b. p*(b) maximizes Etif, given g*(b), and 
c. g*(b) C [0,1] for all b and g*(b) = {olb = b*(w)} whenever g*(b) is 

non-empty. 

That is, (a) the committee's strategy maximizes its expected utility given 
optimal behavior of the floor; (b) the floor's strategy maximizes its expected 
utility given its beliefs about o; and (c) the floor's beliefs are consistent with 
optimal committee behavior and are realized in equilibrium. 

After analysis of the legislative equilibria for the legislative games, the 
focus is on the expertise games, which are distinguished from legislative 
games by the addition of the committee's specialization decision. Given the 
committee's expectation that actors are expected utility maximizers, what is 
equilibrium behavior with respect to its decision of whether to seek policy 

21. The equilibrium concept used here is identical to those used implicitly by Akerlof and 
bv Spence and explicitly by Milgrom and Roberts (1982a,b) and Kreps and Wilson(1982a). For 
a complete survev of this literature, see Fudenberg and Tirole. For a general definition of 
sequential equilibrium, see Kreps and Wilson (1982b). 
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expertise (that is, whether to incur k to observe o)? The answer is a simple 
extension of the legislative equilibrium. 

Definition 2. An expertise equilibrium is an expertise decision s* such that 

Euc(s*lb*(o), p*(b), g*(b)) Euc(s'lb*(o), p*(b), g*(b)), s* + s'. 

This equilibrium identifies the committee's decision regarding specialization 
conditional on its expectations about subsequent committee and floor behav- 
ior under a given procedure. 

A final equilibrium is identified by focusing on the parent chamber's choice 
of procedures, based on Euf under P" or pr. 

Definition 3. A procedural equilibrium is a procedure P* such that 

Euf(P*ls*,b*(w), p*(b), g*(b)) P Euf(P'ls*,b*((), p*(b), g*(b)), P * P'. 

Thus, based on rational expectations regarding the subsequent expertise and 
legislative games, the floor actor selects the procedure from the set {p",pr} 

that maximizes its expected utility. 
The critical dependence of legislative and expertise equilibria on proce- 

dure is demonstrated and explained below. Two normative criteria are em- 
ployed to compare the equilibria in the legislative and expertise games in the 
first two levels of analysis. The first facilitates ex post comparisons of equilibria 
in the four legislative games and focuses simply on whether the realized 
outcome lies on the contract curve between x- anld x,.. This is the conventional 
Pareto criterion. 

Definition 4. A realized outcome, x = p* + o, is Pareto optimal if and only if 
it lies in the interval [0,,.x]. 

The second criterion is used to compare the two expertise gamies and focuses 
on whether the coimmittee's specialization decision maximizes the sum of 
expected utilities of the two actors. In contrast to Pareto optimality, the 
expertise efficiency criterion is based on expectations about sublsequent be- 
havior of the game rather than on realized outcomes. 

Definition 5. An expertise game is expertise efficient if and only if, in the 
expertise equilibrium, EuL(PIs*) > EUL(PIS'), where EUL = Euf + Euc 
and s* : s'. 

The analysis of the paper is part normative andl part positive. The positive 
concerns, represented by definitions 1-3, pertain to the actions that rational 
actors take in the sequential decisionmaking setting. The normative concerns, 
represented by definitions 4 and 5, pertain to whether these actions, ex post or 
ex ante, yield desirable behavior and outcomes. Although the normative 
criteria are useful in highlighting some properties of alternative procedures, 
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the rationale fir restrictive procedures (suminmarized in proposition 7 below) is 
a positive, individialli rational, phenomenon. That is, under the conditions 
specified, a restrictive procedure is the equilibrillm in the procedural game. It 
does not result simply because of its normative properties. 

4. UNRESTRICTIVE AMEN)DMENT PR(CEDURES 

This section identifies legislative equilibria for the two legislative games 
((PU|s = 0) and (PUls = 1)) and the expertise equilibrium for the unrestrictive 
amendment proce(lure (P"). This procedulre allows the floor to choose any 

policy (p E P) in response to the committee's bill (b).22 The section also 

presents the expected utilities in the P" games and assesses Pareto optimalitv 
and expertise efficiency. 

4.1. UNRESTRICTIVE PR(CEDURES WITI1()LT COMNIITrEE EXPERTISE 

The legislative equilibrium, expected utilities, and optimality properties for 
(P"|s = 0) are easy to calculate. Since the committee does not specialize 
(s = 0), it does not possess private information regarding the conseiquences of 

policy. This is common knowledge. ('monsequentlv, the floor (lisregards the 
committee's proposal and selects a policy tlat maximizes its expected utility 
given its prior belief about o. Proposition 1 i(lentifies the legislative equilib- 
rium, the Pareto optimality of its realized outcomes, and the floor andl com- 
mittee expected ultilities for (PU"s = 0). "2 

Propositiol 1. For' the legislative game (P"ls = 0), 

a. the legislative equilil)rium is 

b* P, 

p*(b) = -W, 

g*(b) = {(olo E [0,1 }; 

1). the expected utilities are 

Euf(P"s =0)= 0) C,2 
2 2 

Eu,.(P"s = 0) = -cr, - x; 

22. The committee is not permitted to obstruct legislation by refusing to report a bill. 
Thus. an assumption regarding a status quo or reversion point is not required for the analysis 
of P". 

23. Proofs of propositions are contained ill the appendix. 
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c. outcomes are Pareto optimlal if' and only if 

0) E [a, xc + 4], 

Figure 3 depicts the legislative equ(ilil)rium auld policy conseqtluence for 

(PU"s = 0). The horizontal axis represents the valiue of the random varial)le 

(w) and the floor's beliefs (g*). The vertical axis rcpreselnts the committee's 

proposed bill (b*), the floor's policy choice (p1)), and tlh realized outcome (x). 
The shaded region reflects the values of' prop)osed blills consistent with the 
legislative equilil)rium. In the legislative game (P"ls = 0), the floor s leliefs 
do 1not depend on tlht collmmittees bill 1because the floor knows that the 
commiittee possesses no private infoirmalltion. The floor s best response is to 

maximize its expected utility given its 1prior knowledge al)out the distrilution 
of the randoml variable. This policy isp* = xJ - o = -) aind is sho)wn as the 
horiizontal line at -o. Expectationally, it vields an ouitcomnic at tlce floor's ideal 

point, since x = p)4 + o = 0 = 
Xf. (ivlen the floor's strategy, the c ommnit- 

tee's strategy is inconse(ltlential. Realizilng that it cannollt affect the floor's 

policy choice, the colmmittee ) proposes any bill, b E P., ]hnce, thle large sllaled 
-egion in figure :3. 

Uncertainty about tl(h consleqencllt es oft p)oliciess Irequircs playerss to inlcur 

losses ill utility as a colnse(lInc'e of 'tl(e Illncetainty allbout tilh ceflects of policies 
on oltcomies. Wi ith qltuadratic utility functions, tlhese losses e(qua;l lnegattivc tle 

variance in the random variabile (-(r,,). Becase tlhe expect(edl ouitcomei of tlhe 

game is x.s = (), tlhe commiiittee 's Ceplected utilitv conltainls allnotlhr loss term 

e(ulal to -X.7. 
The solid diagonal linec in figure 3 m'l)rtes nts tlh l r(alie'zed outcollme, hllich is 

not Parcto optimal for at lcast Ialft't hc valli t ues oft tlhe ra'nd(lo variable. Further- 
more, the smaller is x., til( larger is tl,e range ' of f) ' which outcome's am' not 

Pareto optilal. 
The simplicity of (P"ls = 0) illustrates the potential imlp)ortalnce of itnforma- 

tion tun(ler Iunrestrictiv p)roc''(Iures. Thli commlllittee's Iproposal is ilrrlevant to 

the collective choice' pr)ocess whenever'(l' the c'omlinitte(' doecs nlt specialize. 
Because tihe floor knows that tlhe commnliittee does not possess policy expl)rtise, 
it ignores the comumittee s bill. Thle c'mmlittee tel(rfore' 1)plays 1no itnforma- 
tional role in this legislative gaulme. (Conse(clqu tly, botl actors stifler an 

informationa l loss of' -(r(. Additionally, the commllittt c sutliers a distrilu- 
tional loss of' -.,. 

4.2. UNIRESTRICTIVE PR(OC I'E)ll iS W ITI CI (()NOI!MI ';K EXI'IrITISIX 

The legislative equilil)'iunl for (P"ls = 1) is Ilore complicatd a(lld (accel(itft- 
ates tle sultle but funldamental role itnformation plays ill mIlultistagc collecctive 

decisiolnmaking gunder uncertainty. By d(efinitio()l , whenl s = 1 the cmm()lliittee 
knows the value co. Botli tle floor ad tlic committee manl belefit bv ilncolrpo- 
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rating this information into the legislative choice. For example, suppose the 
committee reports a bill from which the floor can infer the exact value of o. 
Then the floor would use this information to select a policy that maximizes its 
expected utility. This policy is simply p = xf - o, which would yield the 
floor's ideal point with certainty. In this case Euf = 0 and Euc = -x2. Due to 
the elimination of uncertainty, these expected payoffs are greater than those 
under (PUls = 0) (see proposition lb).24 Thus, committee specialization ap- 
pears to benefit both actors. 

However, in this legislative game the floor can never, in equilibrium, infer 
the exact value of the random variable from the committee's bill.25 Recall 
from definition 1 that a legislative equilibrium requires that the strategy of the 
committee be optimal given the floor's strategy, and that the floor's beliefs be 
realized in equilibrium. For any floor strategy that presumes a one-to-one 
relationship between the committee's bill and w, the committee has an 
incentive to report a bill that causes the floor to make an erroneous inference 
about w that would lead to an outcome closer to or equal to the committee's 
ideal point. Because of this incentive, the floor's beliefs cannot be realized in 
equilibrium, and there exists no equilibrium in which exact inference is 
possible. 26 

At best, a legislative equilibrium for the game must involve noisy signal- 
ing.27 A noisy signaling equilibrium permits the floor to make limited infer- 
ences about o from the committee's bill. That is, the floor can infer only that o 
lies in a particular range, or partition, of the [0,1] interval. 

To identify this equilibrium, let N be the number of partitions of the unit 
interval (the support of o) and let ai be the boundaries of the partitions (where 
a, < ai+l for i = 0, .. .,N-1). Then set ao equal to zero (the lowest value 
of w) and aN equal to one (the highest value of w). Proposition 2 identifies the 
legislative equilibrium, the expected utilities, and the Pareto optimality of 
the realized outcomes for (PUls = 1).28 

24. The cost term is omitted from the committee's expected utility only because special- 
ization is assumed to occur for analysis of the legislative game. Were the term to be included, 
the statement would hold whenever k < c 2. Further discussion of the cost term is deferred 
until analysis of the expertise games. 

25. Were such exact inference possible, the equilibrium would be called "fully revealing" 
or "separating" because it "fullv reveals" the previously private information or perfectly "sep- 
arates" the message (bill) into types (values of w). 

26. Formally, suppose the floor believes it can infer w from the committee's bill. Then the 
floor adopts the policy p = -0, where o is the floor's inference about w given b, i.e., b- 1(w). 
But given this floor strategy, the committee wants the floor to believe that w = w - x,., since 
x = p + w = - + to = x,,, the committee's ideal point. 

27. Such equilibria are sometimes called "pooling" because they "pool" the private infor- 
mation thus not allowing a unique type (value of w) to be inferred from a given message (bill). 

28. The (P"ls = 1) game is based on Crawford and Sobel. Two sources of nonuniqueness 
of legislative equilibria arise in the model. First, for any equilibrium involving N > 1, there 
alwavs exist alternative equilibria with fewer partitions. That is, "coarser" equilibria also exist. 
A strong case can be made for considering only the equilibrium with the "finest" partition, 
however. Ex ante utility of both the floor and the committee are maximized under the finest 
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Proposition 2. For the legislative game (PUls = 1), 

a. a legislative equilibrium is 

b*(w) E [Xc - ai+l, Xc - ai), 
r -(aN-1 + aN) /2 

p*(b) = -(ai + ai+l) / 2 
-(ao + al)/ 2 

{(olo E [aN-1,aN]} 

g*(b) = 
{owo( E( [ai, ai + 1]} 
{o()w E [ao,al]} 

where a, = O, ai = ali + 2i(1 - i)x,., ar 
such that 12N(1 - N)x,c < 1; 

if' E [ai, ai+l], 
if b < x - 1, 
if b E [Xc - ai+l, x, - ai], 
if b > xc, 

if b < c - 1, 
if b E [Xc- ai+,, Xc - ai] 
if b > x, 

= 1, and N is the largest integer 

b. the expected utilities are 

(2 x2(N2 
- 

1) 

Euf(PUIS = 1) = - 1 
N2 3 

Euc( s = 1) = - o x- (N2 1) x2 - k; Eu,(PU[s = 1) = N2 - Xc - ' N2 3 

c. outcomes are Pareto optimal if and only if 

o E [(ai + ai + 1)/2, x, + (ai + ai+l)/2], i = , ...,N - 1. 

Figure 4 illustrates the legislative equilibrium and policy consequences for 
the legislative game (PU|s = 1). The noisy signaling equilibrium represents 
the maximum use of information given a rational floor actor who recognizes 
the committee's incentive to use this information strategically. Since the 
committee has an incentive to report bills that cause the floor to infer that 
w is smaller than it actually is, large bills signal small values of o and are 
discounted heavily by the floor. These are represented by the upper shaded 

equilibrium. Crawford and Sobel (1442-43) present other arguments as well. Moreover, con- 
sidering coarser equilibria of the (P"ls = 1) game only exaggerates the differences between 
restrictive and unrestrictive procedures. A second source of nonuniqueness of the legislative 
equilibrium involves the floor's beliefs and the committee's bills. Since this form of non- 
uniqueness does not affect the relationship between w and p*, we view it as an inessential 
non-uniqueness and explore it no further. The reader should exercise caution, however, in 
using the current model to make inferences about committee behavior apart from that con- 
tained in the text (e.g., do committee proposals get amended?). 



310 / JOURNAL OF LAW, ECONOMICS, AND ORGANIZATION 111:2, 1987 

b, p, x 

Pareto 
optimal 
outccmes 

x =p* + 

-(ai+ 1 )/2 

0 

Legend 

e] b *(tJ 

p *(b) 

X =p*+ w 

(See Proposition 2) 

Figure 4. Legislative Equilibrium: Unrestrictive Procedure with Committee Expertise 
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region in figure 4 and corresponding wide interval of the random variable on 
the horizontal axis, w E [O,ai]. Small bills, in contrast, signal large w some- 
what more precisely. Thus, as shown by the lower shaded region, for any bill 
less than xc - ai, the floor can correctly infer that the random variable is 
in a relatively small interval, w E [ai,l]. 

A more concrete illustration of this signaling equilibrium is given by figure 
4 and the following example. Let x, refer to the change in farm income desired 
by a high-demand agriculture committee, x represent change in farm income, 
p represent change in government subsidies to farmers, and w represent 
aggregate change in farm income fiom the nongovernmental sources. Sup- 
pose the committee possesses private information that w is low. According to 
proposition 2, the committee reports a bill proposing large increases in 
subsidies. However, knowing the committee's incentive to understate o 
(nongovernmental changes in farm income), the floor's inferences about w are 
quite crude. In equilibrium, a bill proposing large increases in subsidies can 
correspond to any w in a large interval. For high values of w, however, the 
committee proposes relatively low change in governmental subsidies. This 
proposal allows the floor to make inferences about w that are more precise 
than those possible given large proposed farm subsidies. Notice, however, 
that the floor is never able to infer the exact value of o. 

To illustrate more clearly why the bill, policy, and beliefs in proposition 2 
represent equilibrium behavior, it is useful to look more closely at the floor's 
optimal policy (p*) and beliefs (g*) and the committee's optimal bill (b*). The 
committee's optimal bill reflects the value of the random variable (which the 
floor does not know) and the committee's preferences (which the floor does 
know). In equilibrium, the floor must eliminate the bias from the implicit 
signal about the random variable in the committee's bill. If the floor believes 
that o is in a given interval (ai, ai+1], the policy that maximizes its expected 
utility is minus the midpoint of that belief interval (-(ai + ai+1)/2), because 
this policy yields an expected outcome at the floor's ideal point. For the 
two belief intervals in figure 4, these optimal policies are represented by 
the horizontal lines at -aI/2 and -(ai + 1)/2. Notice that the corresponding 
realized outcomes (the diagonal lines) are symmetrically distributed about the 
floor's ideal point (xf) and are therefore unbiased. 

A further requirement for e(uilibrium is that the floor's belief about the 
signal contained in the bill be based on rational behavior by the committee. 
Proposition 2a states that whenever w E (at, ai+ I], the committee reports 
a bill in [xc - al ,xc - ai). This behavior is rational only if whenever the 
random variable lies exactly on a boundary of a partition (wo = ai), the 
colmmittee is indifferent between the realized outcomes associated with 
floor's two optimal policies (-(ai + ai+l)/2 and -(ai + ai-_)/2). These out- 
comes are shown in figure 4 as xl and x., respectively. As required for an 
equilibrium, these points are equidistant fi-om the committee's ideal point. 
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If the committee were not indifferent between these outcomes for all 
boundary points (o = ai), then it would have an incentive to misrepresent the 
range in which w is contained. The condition ai = ali + 2i(1 - i)x,. in propo- 
sition 2a guarantees this indifference and, along with the unbiased expecta- 
tions of the floor, estallishes that the behavior described in the proposition is 
an equilibrium. 

The expected utilities in proposition 21) show that specialization can reduce 
the losses due to uncertainty. The extent of these informnational benefits are 
closely related to the difference between floor and committee ideal points, as 
reflected by xr, in the expressions. The closer are the two points, the greater is 
the number of partitions. For example, for sufficiently extreme colnmittee 
preferences (specifically, x,c 3ucr), the nuimler of partitions (N) is one, and 
the equilibrium is the saine as in (PUls = 0). But for less extreme committee 
preferences (Xc < 3(r,2), the number of partitions increases and the floor is 
able to make more refined inferences about (. These infe-rences continue to 
become more and more precise as commiittee and floor ideal points converge 
and the number of partitions approaches infinitv.2' Ceteris paribus, hoimoge- 
neity of committee-floor1 preferences causes policymaking to blecome more 
informed and reduces the loss due to ulncertainty. That is, as floor and 
committee ideal poiints coincide, more precise information is available during 
selection of policy, and expected utilities increase. Notice, however, tiat the 
possibility of greater use of the coimmittee's private infolrmation still does not 
bias the outcomes toward the commiittee. 

Similar to equilil)rium outicomnes in (P"ls = 0), the outcomes in (P"ls = 1) 
are not always Pareto optimal. Within any given partition, the realized 
outcomes are symmletricalll distril)uted about xf. Thus, at least half and 
typically more than half of the outcolmes are not Parieto optimal. Still, in 
comparison to the (P"ls = 0) game, the ability of the floor to make even c'ru(de 
inferences enhances Pareto optimality. Generally, the likelihood of Pareto 
outcomes is increasing in the numl)er of' paititions whichi, in tlurn, is nega- 
tively related to the difference between the floori and committee ideal points. 

The legislative game with unrestrictive procedures and coimmittee special- 
ization is consistent with other observations regarding the strategic use of 
information by standing committees. 30 Committee specialization is a neces- 

sary butt not sufficient condition for infoirmed decisionimaking by the parent 
body. Strategic use of information by committees constrains the coimiittee's 
informational role. Moreover, in equilibrium, this conistraining eft'ct in- 
creases as commnittee andl floor' p1r)eferences (liverge. 

29. Although Xc enters the expected utility equations directly and indirectly (through N), 
the expression -o,2/N2 - x(N2 -1)/3 is decreasing in x,. 

30. See, for example, Fenno's (1966) discussion surrounding the passage quoted in sec- 
tion 1. 



COLLECTIVE DECISIONMAKING ANI) STANDIN(G COMMITTEES / 313 

4.3. EXPERTISE AND EFFICIENCY UNI)ER UNRESTRICTIVE PROCEDURES 

The preceding analysis of the legislative games und(ler unrestricted procedures 
provides a basis for addressing issues of committee expertise. Under what 
conditions does the committee ac(uire policy expertise under unrestrictive 
amendment procedures, and what are the efficiency properties of this exper- 
tise equilibrium? Because the commnittee alone decides whether or not to 

specialize, the expertise equilibrium is determined simply by evaluating the 

expected utility of the committee under the two legislative games, (PUls = 0) 
and (PUs = 1). The committee specializes if and only if Eu,(PUls = 1) > 
EuC(PUIS = 0). Proposition 3 identifies the expertise equilibrium and condi- 
tions for expertise efficiency under unrestrictive amendment procedures. 

Proposition 3. The properties of the P" expertise game are: 

a. the committee's e(luilibrium specialization decision is 

1 if k sku 
s*= 

s 0 otherwise; 

b. the game is expertise efficient if and only if 

k < ku or k > 2ku, 

h &u 1 1 x2(N2 - 1) 
where ku = a) - - 1) 

The term ku is derived from the expected utility expressions in proposi- 
tions 1 and 231 and has two intuitive interpretations. First, for each actor it 
represents the informational gain from committee specialization under the 
unrestrictive procedure. That is, given equilibrium behavior under PU,kU 
represents the increment in utility that the committee and floor acquire from 
the presence of (asymmetric) information. Second, for the committee the 
term can also be interpreted as the cost at which the committee is indifferent 
between specializing and not specializing. For k > ku, the committee's ex- 
pected benefits from specializing are exceeded by the cost; therefore it will 
not specialize. For k < ku, the converse holds. 

Obviously, the number of noisy signalling intervals (N) must exceed one for 
the committee to specialize, since if N = 1, the condition in proposition 3a 
reduces to k < 0 which, by assumption, cannot hold. However, N > 1 is not 
sufficient for specialization because the increment in expected utility for the 

31. Formally, ku = Eui(P"ls = 1) - Eui(PUls = 0) for i = c,f (net of k in the case of the 
committee). 
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committee in the correspondilng partition equilil)rium (k") lmust also exceed 
the committee's cost of specialization. As this cost lecomes large and/or as 
the benefit from the partition e(quilibrium becomes small, specialization 
will not occur and joint gains from legislative specialization are forgone 
in equilibrium. 

The expertise efficiency properties of the unrestrictive procedure are 
illustrated in figure 5. For k s 2k", the committee should always specialize 
according to the efficiency criterion. However, the committee will specialize 

Expertise Efficient 
No Specialization 

\ 2ku 

3zL 3 - 
xc 

Legend 

' N 1 X (N2- 1) 
kU=o'2 (1- )- 

c 

N2 3 

(See Proposition 3) 

Figure 5. Expertise Equilibrium under Unrestrictive Procedure 
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only when k k". Because the self-interested committee ignores the gains to 
the floor from specialization, the committee often "underspecializes" by 
choosing not to acquire expertise even though it would be used to the benefit 
of the parent body. Finally, for k > 2k", the committee again does not 
specialize. For costs this great, however, the expected joint benefits do not 
merit specialization, thus nonspecialization is expertise efficient. 

The expertise efficiency limitations of'Pu result from the asymmetry in the 
distribution of the benefits and costs from specialization. The benefits (k") 
accrue symmetrically to the floor and the committee in terms of equilibrium 
policies that reduce uncertainty. But the costs (k) are borne entirely by the 
committee. Because the committee receives no distributional compensation 
for incurring costs to ac(uire information-that is, because expected out- 
comes remain at the floor's ideal point under both games (PUls = 0) and 
(PUls = 1)-it is not surprising that the committee often chooses not to 
specialize even though specialization would enhance the joint utility of the 
decisionmakers. 

5. RESTRICTIVE AMENDMENT PROCEDURES 

This section identifies legislative equilibria for the two legislative games 
((Prls = 0) and (Prls = 1)) and the expertise equilibrium for the restrictive 
amendment procedure (P'). This procedure limits the floor's choice of policy 
to {b,po}, where p, is the status quo policy. The section also presents the 
expected utilities in the pr games and assesses Pareto optimality and expertise 
efficiency. 

5.1. RESTRICTIVE PROCEDURES WITHOUT COMMITTEE EXPERTISE 

The legislative equilibrium for (P'rs = 0) depends on the status quo policy, p,,, 
which yields an outcome x = po + W.32 As under unrestrictive procedures, 
the floor observes that the committee has no private information and thus 
cannot make inferences about w from the committee's bill. Unlike PU, how- 
ever, the floor is constrained to choose between p,, and b. The floor chooses 
the policy that maximizes its expected utility given its prior beliefs about o. 
The committee, therefore, proposes a bill that maximizes its expected utility 
subject to the constraint that the floor's expected utility is at least as great as it 
would be under the status quo. Proposition 4 identifies the legislative equilib- 
rium, the floor and committee expected utilities, and the Pareto optimality of 
the realized outcomes for (Prls = 0). 

32. See Romer and Rosenthal for a similar spatial model. 
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Proposition 4. For the legislative game (Prs = 0), 

a. the legislative equilil)rium is 

Xc - o if po, -xc- 01m Po 3 xc - &, 

-po - 1 ifpo E (-xc - , -o), 
b* = 

b' if'po E [-0, Xc -&(), 
where b' E P s.t. Euf(b') E Euf(po), 

p*(b) b Eif (b) Eu (po), 

Po otherwise, 

g*(b) = {(ol E [0,1]}; 

b. for p, = -&, the expected utilities are 

Euf(Pls = ) = -a,2 

Euc(PrIs = 0) = -(Ta - x2; 

c. for p,, = -o, 3: outcomes are Pareto optilmal if and only if 

t E [a), xc + 4]. 

The legislative equilibrium under (prls =0) is identical to (PU|s = 

0) with the following exception. The optimal Ibill (b*) and policy (p*) are 
functions of the status quo point (1,). Conse(qluently, figure 6 differs fiom 

previous figures of legislative equilibria by graphing proposals as a filnction 
of the status (tuo point. For a status (lu1o point e(qual to -w, behavior and 
beliefs are identical to that in the analogous game tunder unrestrictive pro- 
cedures, (PUls = 0) (see figure 3). As in the legislative game under unrestric- 
tive procedures and without specialization ((Puls = 0)), the comlnittee's 
behavior is inconse(tuential. Regardless of what bill is reported, the floor 
adopts the status (quo policy, because p, yields an expected outcome that 
is closer to the floor's ideal point. 

However, for extreme values of 1,, (specifically, po E [-), X,. - ()), the 
committee's optimal proposal is accepted by the floor. Although the floor 

33. The assumption that p,, = -o simlllifies the calculations and flacilitates comparison of 
the legislative equilibria un(ler P" and pr. This status (lqo point lhas several reasoIal)le prop- 
erties. It is the legislative equilibrium for (P"|s = 0), and it is stable against otlher bills or 
amendments in gamies (P"'s = 0), and (prls = 0). Furthermore, the expected outcome fiom 
the policy p = -& is the floor's ideal point. 
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(See Proposition 4) 

Figure 6. Legislative Equilibrium: Restrictive Procedure without Committee Expertise 

expects the bill to vield an outcome e(lual to xc, it expects to do worse under 

p,,. Thus, even though uncertainty is symmetric, the committee can reap 
benefits from extreme values of p,, lecause of' the restrictions on the floor's 

opportunities to amend. These possible distril)utional benefits to the commit- 
tee under Pr are realized more generally in the next and final legislative gaile. 

5.2. RESTRICTIVE PROCEI)URES WITIH CO()MNIITFEE EXPERTISE 

The legislative equilibrium for (Prls = 1) also depends on the status (tuio 

point, ,,. However, it differs fioml the (PUls = 1) e(luilil)rium in ome impor- 
tait respect. For extreme values of the random varial)le (specifically, wo 
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-3x. - p,, and wo x,. - ,,), the floor can infer the precise value of o froln 
the committee's bill. Even though the resulting policy is equal to the commit- 
tee's ideal point, the floor prefers this outcome to that yielded by the status 
quo. In contrast, for moderate values (o E [-3x,. - p,,, x,. - ,)]) noisy signal- 
ling again occurs. Then the floor does not prefer outcomes at the commnittee's 
ideal point to those given by the status quo and, as in (Pls = 1), the commit- 
tee has an incentive to cause the floor to infer a smaller value of . Thus, in this 
range no legislative equilibrium exists in which the floor cal make exact 
inferences about o. Proposition 5 identifies a legislative equilibrium, the floor 
and committee expected utilities, and the Pareto optimality of the realized 
outcomes for (Prls = 1). 

Proposition 5. For the legislative game (P'rs = 1), 

a. the legislative equilibrium is 

Xc 
- o 

b*(w) = 4xc + Po 
b E (po, po + 4Xc] 

ifo E [0, -3x. - Po)or ( E [xe - Po, 1, 
if o E [-3xc - po, -x, - o], 
if o E (-xe - po, x,. - Po); 

b if b E[p + 4Xc, x.] or b E [x, - 1, po] 
p*(b) = or b E (x,., -p)] or b E [Po - 1, x, - 1), 

[ Po otherwise; 

- x, - b if b E (p,, + 4x,. x,. or b E [x,. - l,p,,] 

{wlw E [-3x - p,, - x,. - p,]} if b = p, + 4x., 
g*(b) = {(ol) E (-xc - p,, x. - p,]} if b E (p,, p, + 4x,.), 

0 ifb > x,., 
1 if b < x,.-- 1; 

b. the expected utilities are 

Euf(Pr's = 1) = -u -(4x,)3 - 

Euc(PrIs = 1)= - 2(4xc)3 - k; 

c. for po = -(, outcomes are Pareto optimal if and only if 

(o E [0, ( - 3Xc] oir w E [&o, 11. 

Figure 7 illustrates a legislative equilibrium and outcomes for(PrIs = 1).:4 
The commlittee's optimal bill (b*) is showIn by the dotted linle and shaded 

34. In the figure, po + 4x,. = xf. This is not true in general, however. 
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Figure 7. Legislative Equilibrium: Restrictive Procedure with Committee Expertise 
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area. The different bills for different values of the random variable illustrate 
that for moderate values of w, the floor cannot infer the precise value of o from 
the committee's bill. This is similar to the analogous result under P", namely, 
that specialization does not guarantee informed decisionmaking. The equilib- 
rium for the (Prls = 1) game has several important differences from equilibria 
of previous games, however. First, the expected outcome equals the conmmit- 
tee's ideal point. That is, in contrast to the unrestrictive procedure, the 
restrictive procedure confers distributional benefits to the committee. Sec- 
ond, for more extreme values of the random variable, the floor can make 
precise inferences from the committee's bill, unlike in all previous games. 
Third, when the floor can make such inferences, the committee's bill is always 
certain to yield an outcome at the committee's ideal point. Nevertheless, the 
floor accepts the bill because the outcome under the status quo is worse and, 
of course, because the restrictive procedure prohibits amendment. In sum, 
the equilibrium reflects the significant, pro-committee distributional proper- 
ties of the restrictive procedure. 

The expected utility of the floor in (Prls = 1) reflects a distributional loss 
(-xc). Recall a all that in all previous games this term entered into the commit- 
tee's expected utility. The common term in the expected utility expressions 
(-or2(4xc)3) represents the informational properties of pr. As in pu, for 
sufficiently small Xc (specifically xc < 3o(r), specialization results in net gains 
for both actors. Furthermore, these gains are decreasing in x,., so the greater 
is the difference between floor and committee preferences, the smaller are 
the informational benefits from specialization under pr. The key unanswered 
question is whether and when the distributional losses the floor suffers under 
pr are offset by the informational gains. Prerequisite to answering this 
question is derivation of conditions under which the committee specializes 
under pr. 

5.3. EXPERTISE AND EFFICIENCY UNDER RESTRICTIVE PROCEDURES 

Given a restrictive procedure, when will the committee choose to acquire 
policy expertise? By assumption, the committee specializes if and only if 
Euc(Prls = 1) > Eu,(Prls = 0). Proposition 6 identifies the expertise equi- 
librium and the conditions for expertise efficiency under the restrictive 
procedure. 

Proposition 6. The properties of the P' expertise game are; 

a. the committee's equilibrium specialization decision is 

1 if k < kr + x2, 

sO otherwis L 0 otherwise; 
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1). the game is expertise efficient only if' 

(i) Xc < x'c and either k 2kr or k < kr ?+ X2, or 
(ii) xc > x'c and either k < 2k ork > kr + x2, 

where kr = o 2[1 - (4xC)3], and x'c solves kr = (x'c)2. 

As illustrated in figure 8, the committee is willing to incur a cost equal to 
kr + Xc to specialize. This expression is derived from propositions 4 and 5 
and represents the expected gain for the committee in (Prls = 1) relative to 

(Prjs = 0). The gain consists of the distributional component x2, and an 
informational component, kr. Analogous to k' above, the informational com- 

ponent, kr, reflects the expected gain to b})th actors fro(m decisionmaking 

k 

2a2 

2 a' 

Expertise Efficient 
Specialization 

Expertise Efficient 
No Specialization 

Expertise Inefficient 
Overspecialization 

xc 
c 

Legend 

k'-r=a [ 1-(4xc)3 

k'r(XC = (xcJ 2 

(See Proposition 6) 

Figure 8. Expertise Equilibrium under Restrictive Procedure 
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under pr with specialization. However, because of the pro-committee distrib- 
utional consequences ofPr, the committee's incentive to specialize is stronger 
than the common informational term alone reflects. 

The expertise equilibrium under pr exhibits soIne of the same characteris- 
tics as the equilibrium under pu. A moderate committee (xc < x'c) may 
choose to specialize too seldom for relatively moderate costs of specialization 
(specifically, k E (kr + x.2, 2kr)). Similar to pu, pr yields underspecialization 
because the committee disregards the benefits that the floor obtains from 
reduction in uncertainty. However, for more extreme committees (x? > x'c), 
the expertise equilibrium under pr differs significantly from that under pu 
(compare figure 5). In this interval the committee overspecializes for some k 
because the distributional gain to the colnmittee increases in xc, while the 
informational gains decreases in Xc. Indeed, for Xc > 3ar2, the informational 

gains are nil. Finally, as in the P" expertise game, for very high costs of 
specialization (k < 2k r if Xc ^ x', aind k > k + X2 if xc > x'c), the commit- 
tee's choice not to specialize is expertise efficient. 

6. EQUILIBRIUM OF THE PROCEDURAL GAME 

The comparative analyses of amenedment procedures presented above iden- 

tify some normative properties of legislative and expertise equilil)ria, namely, 
(ex post) Pareto optimalitv of legislative games andl (ex ante) expertise effi- 
ciency of expertise games. In this section we address the central, positive 
concern of the paper. Given the parent chalimber's aility to engage in proce- 
dural as well as policy choices, lnder what conditions will it choose to restrict 
its ability to amend comm ittee bills? Proposition 7 slummarizes the floor's 
choice of procedure as a function of the parameters of the model, x, and k. 

Proposition 7. The equili)brium of the procedural game is: 

P, if xe xc, 

pr if'x, E (xg, x') and k > kU, 

PU if Xc Xc . 

where xP solves kr = ku + (xc)2 and xk solves kr (Xt)2 

Figure 9 illustrates the proposition. The horizontal axis, xc, represents 
the difference between the ideal points of the coimmittee and the floor. The 
vertical axis measures the committee's cost of specialization (k) and the utility 
differential to the floor of the restrictive versus unrestrictive procedures 
(Euf(Pr) - Euf(Pu)) for a given specialization decision. The dotted curves 
represent specialization indifference of the committee. The top dotted curlve 
(k + x2) is the cost at which the conmmittee is indiffelrent between specializing 
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and not specializing under pr (see proposition 6 and figure 8). The bottom 
dotted curve (k") has tile same interpretation for pu (see proposition 3 and 
figure 3). The solid curves represent the floor's prleference over proceedure in 
the form of utility differential curves which are derived from propositions 
1,2,4, and 5. Whenever the expression is positive (negative), the floor prefers 
the restrictive (unrestrictive) procedure. 

3 The relevant utility differential 
curve is given bv the colmmittee's specialization decision. For example, for 
costs at which the committee specializes under eitlher procedure (k < k"), the 
appropriate utility differential curve is kr - X 2 - k", which illustrates that 
the restrictive (unrestrictive) procedure will be chosen fir all x, < xc' (Xc > 

xc'). Thus, the specializationi indifference aind utility diflrenltial curves illus- 
trate the procedural equilibrium. 

With these preliminaries, the interpretation of lproposition 7 is straightfior- 
ward. The proposition states the proced(lural e(lluilibrium over three intervals 
of xc. Fol concreteness, collmmiittees are regarded( as "lmo(erate' when xc. 

Xc, "extreme" when X. E (x',x(.'), and 'very ext'lreic whent x,. X,.. 
First, forl all moderate committees (x,. < x,'), tlhe floor prefers the restric- 

tive to unriestrictive procedure, regardless of the cost of specializatioln. For 
costs such that specialization occurs unlder bloth proced(lures (k < k"), tlhe in- 
foirmational gains fiom P' over P" (kr - k") outweigh the distril)utional 
losses fiom pr (-X2), as shown 1)! the blottom utility d(iflrelltial urlve (kr - 

Xc2 - k' 0). For moderate committees, decisionlnaking is so miluch mInore 
infoirmed and the distrilbutional losses ar11' so low ilnder pr tlhat (eveXl wlen pr 

is not needed to induce the committee to specialize, the floor is still b)etter off 
)by choosing pr. For somewhat larger costs such that specialization occurs only 
under pr (ku < k k' + x2), tie infomational gain tfrom pr over P" (k;) 
is larger than the distrilbutional losses of pr (-X2), as showll )V tile upper 
utility diffeirential curve (kr - x2). For moderate committees, the abilitv of 
the floor to induce the coimmittees to specialize under P when they wotuld niot 
under P" always results in a substantial increase in the floor's expected ultilitvy. 
Finally, for costs so large that specialization is absent inder ) both procedures, 
the floor's payoff is unaffected by its procedural choice. Thus, for moderate 
committees, the floor is weakly better off by adopting restrictive procedures. 

Second, fbr more extreme committees (xc. E (x7',xj,)), tile floor's choice of a 

particular pr-ocedurte (lepen(ds on specialization costs, k. For' costs that 
induce specialization under' both proced(lures (k < k"), the informational 

gains fiom pr over' P" aire less than the distrilbutional losses f om pr, as sho)wn 

bvy the bottom utility differential curve (kr - X2 - < 0). For extreme 
committees, the informational gains to the floor firomi Pr aire not sutifficient to 
offset the distributional loss of' Pr whenever tile committee would have 

specialized under either 1procedure. 1However, for c(osts stuch that Specializa- 

35. Strict (equalitv of tl' utility (dlif(rential will I1 c(laracterized is weapk prtkCr('ice tf'o a 

procedure. 
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tion occurs only under pr (kU < k kr + x2), the informational gain from 
pr over PU is larger than the distributional losses of'Pr, as shown by the tipper 
utility differential curve (kr - x2). Thus, for extreme committees, the ability 
of the floor to induce the committees to specialize undller pr when they would 
not under P" always results in an increase in the floor's expected utility. 
Finally, for costs so large that specialization is absent under both procedures, 
the floor's expected utility is unaffected by its procedural choice. Thus, for 
extreme committees, the floor is (at least weakly) better off choosing the 
restrictive procedures for k > ku and is strictly better off choosing the unre- 
strictive procedure for k < ku. 

Third, for very extreme committees (xc > xc'), the floor prefers the unre- 
strictive to the restrictive procedure, regardless of the cost of specialization. 
For costs such that specialization occurs under both procedures (k - ku), the 
informational gains from pr over Pu are less than the distributional losses 
from pr, as shown by the bottom utility differential curve (rk - x2 - ku < 
0). For very extreme committees, the informational gains to the floor 
from pr are not sufficient to offset the distributional losses of the pr when- 
ever the committee would have specialized under either procedure. For spe- 
cialization costs such that specialization occurs only under Pr(ku < k < kr + 
x2), the informational gain from pr over P" is smaller than the distributional 
losses of pr, as shown by the tipper utility differential curve (kr - 2). For 
very extreme committees, the ability of the floor to induce the committees to 
specialize under pr when it would not under P" does not enhance the floor's 
expected utility. Finally, for costs so large that specialization is absent under 
both procedures, the floor's expected utility is unaffected by its procedural 
choice. Thus, for very extreme committees, the floor is weakly better off 
adopting the unrestrictive procedure. 

In summary, proposition 7 and figure 9 build on propositions 1-6 to 
establish the main result of the paper. Under a wide range of conditions, the 
choice of restrictive procedures is a rational response by a parent chamber that 
needs information and relies upon standing committees to acquire it. As long 
as the preferences of the committee and the parent chamber are not extremely 
divergent, the parent chamber prefers to restrict its ability to amend its 
committees' proposals. Furthermore, even when discrepancies in prefer- 
ences are extreme, it may be in the parent chamber's interest to adopt 
restrictive procedures to induce the committee to specialize. Generally, 
however, the value of restrictive procedures to the parent chamber dimin- 
ishes as the preferences of the committee and parent chamber diverge. 

7. DISCUSSION 

The dominant focus of the paper has been on the informational role of 
committees, more specifically on a committee's incentive to acquire expertise 
which, in equilibrium, may be used beneficially. This discussion elaborates on 
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several empirical implications ofe l, fst f the iotel, first fr t hetee -century 
procedural puzzle posed in section 2, then for congressional politics more 
broadly, and finally for generic issues of collective choice in institutions with 
endogenous procedures. 

The proposed solution to the historical puzzle concerning the dramatic 
increase in the use of restrictive procedures in the nineteenth-century House 
stems from the focus on decisionmaking under uncertainty. Ceteris parilus, 
the subtle but salutary effects of restrictive procedures ought to be especially 
compelling in times of policy innovation when, almost by definition, the 
relationship between policies and their conse(luences is not well known. 
According to several measures and historical accounts, the late nineteeth 
century was precisely such a period of change and uncertainty. Economiic 
change was broadly reflected by dramatic shifts in the regional distribution of 

population.36 Urbanization of the population also accelerated (Chandler:6), 
industrial and agricultural productivity soared (Keller), national markets for 
consumer and producer goods arose (Chandler), and nmodlern financial and 

corporate institutions also appeared and became important elements in a 

growing national economy (Davis; Chandler; Keller). 
Congress played a major part in these changes. Keller, fir example, relates 

abrupt changes in the social, economic, and( political environment to ilcreas- 
ing congressional activities and to the need fin' legislative specialization. 

Garfield thought that the work of Congress in 1877 was ten times heavier and Imore 
complicated than it had been forty years l)efore. Twelve annual approl)riations bills 
occupied two-thirds of each session, when a generation earlier they had been dealt 
with in a week. The business that came bef re Con gress inexorab)l,/ reot: 37,409 pu)llic 
and private bills were introduced ftiom 1871 to 1881; 73,857 ftiom 1881 to 1891; 81,060 
from 1891 to 1901. The Congressional Globe of 1839- 1840 had 1,405 pages; the Con- 
gressional Record of 1889-1890 was 11,568 pages long. The sheer weight and diversitv 
of interests made tariff scheduling an increasilnglh complicated a(nd( technical proc(ss. 
The Rivers and Harbors appropriations bill of 1888 took care of individual congress- 
men's interests in traditional pork blarrel ftashion; but its drafters also had to take into 
account detailed surveyvs and estimates submitted by local engineers, the chief of'armv 
engineers, and the secretary of war. By the end of the century lpermanent expelnditures 
were allocated through 185 separate acts, including 13 maijor annual applro)priations 
bills (300-01, emplhasis added). 

In sum, an apt modification of Woodrow Wilson's (quotation introducing 
section 2 is that the late nineteenth-century Congress had indeed become a 
"business body" and restrictive procedures better enabled it to "get its 
business done."37 

36. For example, Easterlin (76) presents demographic data showing that in seven of nine 
geographic regions, the regional share of national population changed more in the three de- 
cades, 1870-1900, than in the following five decades, 19(X)- 1950. 

37. Of course, other congressional change coincided with the marked procedural changes 
in the late nineteenth century Congress. Most notable of these were changes in the party 
system (Brady) and in congressional careerism (Price; Fiorina et al). WWe view these as wholly 
consistent with our admittedly narrower fiocus on procedures but have largely ignored them 
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Proposition 7 specifies the precise tanid surprisilngly weak cod(litions under 
which restrictive procedllres can lead to commllittee specialization and to 

relatively informe(l dlecisiolllnaking on the floor. It shoulkd 1)e noted, however, 
that restrictve procedures are not the sole solutioni to instituitional probllems 
posed l)y decisionmaking tinder unlcertainty. Nor does the nodlel ignore two 
additional key paramneters of institutional lesign. Results similar to those 

presented above can also be derived foir x, alnd k, that is, the degree to which 
the committee has preference outliers anlld the cost the commiittee must bear 
to specialize. In legislative settings, for example, the parent chamber (or party 
leaders) make committee assignm ents aidl allocate resources to colmmittees. 
Thus, x, and k have natural, suilstantive interpretations that yield testable 

implications. One limitation of restrictive procedures is that when the costs 
the commnittee Imust l)ear to ac(luire infornation blecome excessive (k > k' + 
x. in figure 9), P' alone cannot induce the committee to gather inforimation, 
even though l)y proposition 6 specialization might be expertise efficient. In 
such cases, the )parent chambner has an obvious incentive to subsidize the 
coinim ittee s informational activities and/or to alter the committee's complosi- 
tion thereby changing the strategic situation to an (x,.,k) with k < k" + x,. 
An empirical example is available fromn the contemporary Congress. In the 
1970s when there was a widely perceived demand for national energy legisla- 
tion, several sessions of Congress nevertheless ended without passage of such 
legislation. The House's solution to the problem conltained all three elements 
of legislative design reflected in the model: k, x., and P. First, an Ad Hoc 
Committee on Energy was established and given special staff, thus lowering 
the costs of informnation gathering.:38 Second, the composition of the commit- 
tee was more moderate than many of the coimmittees that shared jurisdiction 
on energy policy (Oppenheimer: 287-88). Third, after the jointly referred 
legislation was asseml)led by the Ad Hoc Committee and prepared for floor 

consideration, a modified rule was assigned that restricted amendments to 
those offered by the Ad Hoc Commnittee. 39 In terms of figure 9, these actions 
can b)e summarized as a southwesterly shift of the (x,.,k) situation. Their final 
eflfect, more or less consistent with the inodel, was significant committee 

because of the dificultv in (lisentangling the complex and prolbably reciprocal relationships 
b)etween parties, restrictive procedllres, and careerism. For example, strong parties make re- 
strictive proce(idures easier to execute and, once exectlted successfully, easier for backbenchers 
(as beneficiaries) to stomach. Similarly, the en,hanced ability of (Congress to pass major legisla- 
tion reinfiorced the willingness of legislators to adopt legislative politics as their careers and to 
confier b)enefits to constituents in suflicient quantities to make careerism not only desirablle 
lbut also feasible (via reelection). 

38. Some staff were new hires; others were borrovwed from other committees (Cong-res- 
sional Quarterly Almanac, 1977: 721). Also, the Ad Iloc Committee consisted of sulcommit- 
tee chairmen from various committees that shared jurisdiction on, anld previously had fought 
over, energy policy. This gave the Ad tloc (Committee it comparative advantage in energy 
expertise. 

39. See tt. H. 797, Final Calendar of the Committee on Rules, 95th Congress, 1978: 43. 
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activity and final passage of national energy legislation (Oppenheimer; 
Vogler). 

Another implication of the model concerns the long-standing interest of 

legislative scholars in the relationship b)etween colmmittees and their parent 
chamber.40 Beginning with early research, "1 most studlies suggest that the 
influence of cotnmittees oni policies is slubstantial. More recently, much of the 
literature attributes disproportiolnate committee influence to procedures, 
such as those governing the initiation, consilderation, and final approval of 

legislation.42 One claim in these studies is that "the explanation of conmittee 

power resides in the rules governing the se(quence of proposing, amending, 
and especially of vetoing in the legislative process" mIore than in "infirmattion 
and expertise" (Shepsle and Weingast: 86, 87). Such arguments seem prema- 
ture, however, given two limitations of the models mo which they are based. 

First, information alnd expertise, while sometimes doublted as foundations of 
committee power, are not modeled in these sttldies. Second, iieither is the 
choice of the rules governing the seq(tuence of (lecisionlmaking. This study 
shows that addressing these lilmitatiolns yields a revised conclusionl regarding 
committee power, infoirmation, and expertise. In particular, tile equilibrium 
to the game with incomplete information and )procedulral choice suggests that 
committee powel can ble derived fi'om inforimation adtl exlpertise and may be 
substantial. However, in light of' the parent chamber's ability to choose 

procedures, commiittee power will exist moly to thle (xtent that it is congrlent 
with the infoirmational needs ad!i( policy preferences of' tile parent chamber. 

Because these empirical implications aiid substantive concliusions are (de- 
rived from a model that is (quite stylized, we conclude b)y reconsidering its 

assumptions and( associated caveats. First, several assumptions wer-e made 
onlyv to simplify the derivation of tlie propositions and are not critical to tile 
(tualitative claims. : However, two assumptions are central to tile results. 
First and ol)viously, incomplete inlfoi'mation is a necessary ingredient in thle 

argument. The corresl)onding caveat is simpl)ly that tlti model dloes not pertain 
to collective decisionlmaking untler conditions of' perifect information. Thle 

inforimational rationale for restrictive procedures theref'ore is only one ratio- 
nale and should not b)e viewed as inico(nsistenlt with others. " Second, tile 

40. See Eulait and McNCluggage tf or an extensive review of this literature. 
41. See, fino example, Wilson (1885) and Luce. 
42. See, for example, Shepsle (1979) and Denzau and Mackay on gatekeeping powers 

under open rules, Gilligan and Krehbiel (1988) on bundling strategies under complex rules, 
and Shepsle and Weingast (1987) on restrictive conference procedures. 

43. For example, the (quadratic utility tfunctions are llot necessary; all that is r.equired is 
strict quasi-concavitv of utility over policy colise([ilen'es. I'The indepenel(elcc of the costs borne 
bv the committee to o)serve o, too, is tillilimportant; extensions in which tle pa llent chamber 
shares in these costs (e.g., by al))ropriating fitnds for stall) woulld be simple. 

44. See, for- example, Bach (1981); Fenno (1974); Manlcv; Oleszek; NI. Rolbinson; and 
Krehlbiel. Of these, the informational rationale seems I)articularly consistent with conventiolal 
accounts of closed rules based on "coml)lexity of the issues. It' by "compl('Xity, Feinio, Man- 

lev, and Robinson mean uncertainty re(garding the relationshiip between policies a(ld conse- 
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seq(uence of the game is such that the parent chamber selects a procedure 
initially, with no opportunity to alter its choice later in the process. This is 
contrary to the literal selquence ofd(ecisionmaking in the House of Represen- 
tatives, for example, where special or(lers are written by the Rules Committee 
and voted by the parent chamber sul)sequent to the conmmittee' s reporting its 
bill. The assumption that the parent chamber can coimmit to procedures, 
while rigid, has two sets of defenses. The theoretical defense is simply that (to 
the best of our knowledge) this is the first attelmpt to modlel the actual choice of 
procedures, even though the need to do so has been stressed often.45 The 
empirical defenses, alltuled to in section 2, stemi friom the fict that comnplex 
collective choice institutions often contain a variety of' institutional devices 
and third parties whereby commitment is approximated. Again drawing firom 
the House, these include precedents, standing rules, bill-specific rulemakers 

(the Rules Conmmittee), and leaders (whips, majority and miniority leaders, 
and the Speaker). Precedents and standing rules make it relatively difficult to 

change procedures in response to shortsighted wvhims of issue-specific majori- 
ties. In turn, this increases the probability that procedural promises (for 
example, regarding recognition or the assignmeniit of rules) caln le kept, 
provided that the promisors do niot renege. Who, then, are the promisors, and 
why don't they renege? Typically, they arei leaders and members of the Rules 
C(ommittee. Attributes of these recipients of' procedural powers include sen- 
iority (hence greater than average legislative explerience and institutional 

knowledge), long-term time horizons (hence greater incentives to establish 
and maintain reputations fo)r trustworthiness and institutional responsibility), 
and ideological moderation (hence greater inclinations to look after the inter- 
ests of the parent chamber at-large rather than extreme facletions thereof). All oft' 
these empirical regularities suggest that something akin to commitment via 
delegation exists in collective bodies that are "institutionalized" (Polsbv). 
However, we acknowledge the need for tf'ther woirk in this area, including 
the possibility of alteriing thie se(luence of' the game as well as conltinued 

empirical studv of the mechanismls of' (elegation of' l)rocedtlral power. In the 
imeantime, the (lualified( conclusion is that to the extent tlhat collective chloice 
institutions have delegation devices that permit sonle form of commitment to 
a p)rocedural choice, the uise of' restrictive p)rocedlires in the presence of' 
uncertainty is less puzzling than was previously tlhought. 

quences. then frlequent assignment of restrictive rules to the Ways and Means Committee, for 
example, may be interpreted as a procedural reward lor having done "good work, that is, 
specializing for the beletfit of the parent chamber. Whenl such work ceas(d to exist-such as 
in the mid-1970s when the ( omnlittee becamle larger. more liberal, ad u'ole juniior, and its 
chairman became somewhat unpredictable-the plarellt chanl)er's response was consistent 
with our infiormational rationale. The Committe 's 42-year trend of receiving closed rules on 
tax legislation was broken. (See Morrison and Ruddcr for d(tailed accounts of the Ways and 
Means Committee throughout this period.) 

45. Citations are of the inftoinmal varietv: correspondence, conversations. comIments at con- 
ferences, and referee reports. 
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8. SUMMARY 

Restrictive amendment procedures often enhance the informational role of 
committees when the relationship between policies and their conselquences is 
uncertain. The use of restrictive procedures results ill policy outcomes that 
are more frequently mutually bleneficial to the commiittee anld larent chamber 
than those yielded via unrestrictive procedures. Restrictive plrocedures also 
increase the incentive foir commiittees to specialize in policies within their 

jurisdictions. In uncertain environiments with costly inftormation and diver- 

gent preferences, restrictive procedures can yield bvi enefits ;from specialization 
not attainable via unrestrictive procedures. In light of the rapid social, eco- 
nolnic, and political chanige in the late nineteenth century and the associated 
uncertainty ablout new and( oftenl complex legislation, the (levelopmenlt and 
use of restrictive amendmen t plrocedures in tile U.S. Holuse between 1870 
and 1900 is consistent withi the lole general thesis of tlle pler. The illnforma- 
tional rationale folr restrictive lprocedllres is that theyx enhlance tle infortna- 
tional role of coimmiittees. 

APPENDIX 

This appendix contains proofs for tlie propositions that are not ol)vious 
from the text. 

Proposition 1. (a) For (P"ls = 0), tle committee has no private infi)rma- 
tion. This fact is public knowledge. Thus, g*(b) = {o E [0,1]}, where g*(.) is 
identicial to the floor's prior beliefs about o. Tle floor chooses the policy 
that maximizes f(l - (p + o)2f(o) do, where f(w) is the probability distri- 
bution function of w, which, given the assumption that o is distributed 
uniformly in [0,1], equals unity. This policy is p* = -w, where E = E(W). 
Since the conmmittee's bill has ino relevance here, it is not restricte(l in 

equilibrium and b* E P. 

(b) Since p* = -w, outcomles outside the Pareto set, [0,xc], are yielded 
by w < &i and w > x, + (. However outcomes are contained il [0,x,] for 
o E [W, Xc + -]. 

(c) Euf = fJ -(-& + W)2f(w)dw = -J, and Eu, = fo -() + ( - 

xc)2f(t)dt = -a-2 - X2. 

Proposition 2. (a) It Imust ble the case that (i) given g*(-), p*(.) mlaximizes 

Euf, (ii) given p*( ), b*( ) maximizes EuC, and (iii) the beliefs, g*( ), are 
realized in equilibrium (consistent). 

To show (i), suppose that for b E [x, - ai+l, xc - ai), the floor l)elieves 
w E (ai, ai+1]. If the floor believes w E (ai, ai+1], it chooses a policy that 
maximizes fa"( - (p + )2f(w)dw. This policy is p*(b) = -(ai + 

ai + )/2. 
Condition (ii) req(uires that given p*(.), b*( ) maximizes Euc. This occurs 
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only if the committee is indiffeirent between inducing p = -(ai + ai+l) / 
2 and p = (ai1 + ai) / 2 whenever o = ai. If the committee has a strict 
preference for one of these policies wheln w = ai, then for either o = ai + e 

or o = ai - e, b*( ) is not optimal for e > 0. Tlhus, it must be the case that 

-(ai + ai-l) 1 -(a-i_ + ai) 1 2 
+- [ - + ai a - x[ + a + -xC. 

2 - j 2 2- 

which is true, given ai_l < ai < ai+l, if aid only if ai+, = 2a - 

ai_- - 4Xc. This second-order (ifference eqIuation has a class of solutions 
parameterized bly al of the formi ai = all + 2i(1 - i)x,, for i = 0, .. ,N 
where N is the largest integer such that 12N(I - N)xcl < 1. 

Condition (iii) requires that for consistency, g*(b) = {wlb = b*(o)}. That 
is, that the floor holds beliefs about o that are consistent with the optimal 
behavior of the committee given o. For b E [x. - ai+l, Xc - ai], the floor 
believes o E (ai, ai+l]. For w E (ai, ai+1], b*(w) E [x, - ai+l, x, - ai). 
Thus, the floor's beliefs are consistent. 

(b) Recall that p* = -(ai + a,i+)/2. Thus, the outcome is contained 
in [0,xc] if and only if w E [(ai - ai+1)/2, xc + (ai + ai+1)/2]. 

(c) To calculate expected utilities, substitute the value of al determined 
by aN = 1, [1 - 2N(1 - N)xc]IN, into the solution of the difference equa- 
tion. This yields ai = - + 2i(N - i)Xc, and ai - a- = + 2(N + 
1 - 2i)c. Then, 

N=lJa, , 2 2 Euf = I a [ - 
(ai +ail) ] 

N 

-c (ai - ai-1)3 
i=l 

= -a2 + 2(N + 1 - 2i)Xc 

2 x2(N2 - 1) 

N2 3 

Similarly, 

- x4(N2 -1) 2 
Euc =~ - - x - k. 

N2 3 c 

Proposition 4. (a) Given (Prls = 0), the floor adopts b if and only if it 
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expects to be better off under b than po. Thus, the committee will choose b 
to maximize f1 - (b + W - xc)2f(w)dw subject to the constraint f - 

(b + o)2f(o)do f1 - (Po - wo)2f(w)d. For po 0 -Xc - C and po > 

xc - o, the floor prefers the committee's ideal point, b* = xc - , to 
the expected outcome under the status quo. For po E (-xc-~, -X), the 
committee can maximize its utility and still leave the floor indifferent be- 
tween b and po by choosing b* = - po - 1. For po E [-W, Xc--X), the 
committee cannot make itself better off without decreasing the floor's ex- 

pected utility. Since s = 0, g*(b) = {Xoo E [0,1]}. 
(b) Whenever po = -o, the committee cannot alter the status quo in 

the (PrIs = 0) game. Thus, p* = po and x = po + t. For Xo < C, x < 0. 
For o > Xc + ), x > xc. 

(c) For Po = -o, b*(po) = po = -o and Euf = -ca, EuC = _cr2 
-xc2, the same as in (PUls = 0). 

Proposition 5. (a) It must be the case that (i) given g*(.), p*(') maxi- 
mizes Euf, (ii) given p*('), b*(') maximizes Euc, and (iii) the beliefs, g*(-) 
are consistent. 

To show (i) suppose that for all b E P such that b E [x, - 1, po] or b E 

(4Xc + Po, xc], g*(b) = xc - b. Given these beliefs, it is optimal for the 
floor to accept the committee's bill since -xc2 (po + ()2 for all t < 

-3Xc - po and o > xc - pO. Suppose that for b = 4Xc + po, g*(b) = {owl 
E [-3xc - po, -xc -Po]). Given these beliefs, it remains optimal for the 
floor to accept the committee's bill since f-3x-p; -(4Xc + p + w)2f 
(o)d > f-3xcj-po -(po + W)2f(W)d. And finally, suppose that for b 
E (po,4Xc + po), g*(b) = {o|wl E (-Xc -Po, Xc - Po)}. Given these beliefs, it 
is optimal for the floor to sustain po, since po maximizes f-x;-Po-(p + 
w)2f(w)dw. Thus, given g*(b), p* is optimal. 

Condition (ii) requires that given p*('), b*(o) must be optimal. Similar 
to proposition 2a, this occurs if and only if the committee is indifferent 
between inducing neighboring p*(') at relevant values of w. This is true if 
the committee's utility at co = -3c-po, W( = -xc - po, and o = x - Po 
is equal given alternative neighboring policies. For o = -3Xc - po,-(b + 
X - Xc)2 = - (Xc - o + o - Xc)2 =-(4xc+ + o - xc)2 = 0. For o 

= -Xc-(4 Po(bP + X - X)2 = -(4c+o-cX = (o 
- 

XC- Po - Xc)2 = -(Po + W - xc)2 = -4X2. For w = x - Po, - (p + 
- Xc)2 = -(Po + Xc - Po - Xc)2 = -(Xc - W + o - Xc)2 = -(b + o - 

Xc)2 = 0. Thus, given p*('), b*(o) is optimal. 
Condition (iii) requires that for consistency it must be the case that 

g*(b) = {olb = b*(w)}. Substitution yields w = g*[b*(w)]. 
(b) For o E [0, -3Xc - po] and w E [xc - po,1], x = Xc, which is con- 

tained in [O,xc]. For w E (-po - Xc, Xc - po), x = Po + w, which is con- 
tained in [O,xc] for wo -po. 
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(c) Since x = xc for o E [0, -3Xc - p,o and o E [xc - P, 1], 

Euf = - (Xc)2f(w)dw + - (4xc + po + o)2 f(w)dw 
J(T-3x>J- 3x(.-p,, 

(x.-pO p 

+ + - (Xc)f(d-xp 

= -,J2(4Xc)3 - Xc. 

Similarly, 

Euc = -a,2(4x)3 - k. 
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