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No sane man would for one moment think of making a graduate from West Point a
field general, or one from Annapolis an admiral, or one from any university or college
chief of a great newspaper, magazine, or business house. A priest or preacher who
has just taken orders is not immediately made a bishop, archbishop, or cardinal. In
every walk of life, “men must tarry at Jericho till their beards are grown.”

Champ Clark, Speaker of the U.S. House of Representatives

For a period from about World War I until the mid 1970s, the so-called
“textbook Congress” period (Shepsle), committees in the U.S. House of
Representatives were structured according to a strict seniority arrangement,
an arrangement that survives in weaker form to this day. According to this
structuring principle, members of a committee’s party delegation were as-
signed places in a committee queue depending only on their length of con-
tinuous committee service. Prizes, in the form of access to committee re-
sources (office space, staff, budgetary discretion) and authority over the
committee’s agenda (committee and subcommittee chairmanships), were a
function of queue position (and whether the party was in the majority or
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minority). Queue position, moreover, was a more-or-less enforceable proper-
ty right inasmuch as no member’s position was threatened from below. A
member moved up the queue as those above him left the committee; mem-
bers joining the committee after him held strictly inferior queue positions.

Seniority is not restricted to congressional committees. It is a structuring
principle of wide generality and applicability. We observe its practice in an
extensive range of groups and situations. Examples include employment
contracts, civil-service grades and steps, academic tenure tracks, the stratifi-
cation of generations (as in social-security systems), even sociobiological
pecking orders. Seniority, in fact, is a special form of hierarchy or status
differentiation. While the latter may be constituted in accord with any
number of different factors, ranging from age and other indices to more
meritocratic or performance-based criteria, seniority shall be taken here to
be a measure of “organizational age” (although sometimes it is indis-
tinguishable from “calendar age”).

A question arises as to why seniority is practiced at all. Seniority is ob-
served in a wide variety of contexts and the explanation for its practice is to
some extent context-dependent. Thus, it is necessary first to characterize the
context: Is the group self-governing, in which case seniority is a matter of
choice, or is its organization at least partially subject to the will of others, in
which case seniority is a matter of imposition or negotiation? Is the group
endowed with productive capabilities, in which case attention to production
incentives is required, or is it simply endowed with material wealth, in
which case distribution is the only thing that matters? If the former, is its
product a public good, restricted to the group but consumed in common by
all its members, or can its product be partitioned into shares? What is the
mechanism by which the group (if it chooses its own arrangements) or a
hierarchical superior (if such arrangements are imposed or negotiated) sus-
tains the arrangements—that is, what is the technology for punishing vio-
lators of group practices? Responses to questions of this sort determine the
viability and advantages of seniority. With these specific contexts in mind,
we will attempt to answer the question, “Why seniority?”

The results presented here are more a prolegomenon than a definitive
treatment of seniority. We employ a simple overlapping-generations model
of group interaction to examine the effects of organizing group life by a
seniority system. Does such a system enhance contemporaneous group wel-
fare? Does it produce a flow of benefits that maximizes (discounted) lifetime
net welfare of each group number? Is it sustainable in the sense that it is
vulnerable neither to opportunistic defection by individual group members,
which would cause the activities of the group to unravel, nor to subgroup
jealousies, which would lead to expropriation of individual benefits? In
short, we are interested in both the advantages of seniority and its sus-
tainability or fitness.

We begin with the case where the product of the group activity is a public
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good equally available for all group members to consume. We then examine
circumstances where the group’s product is divisible and appropriable, with
individual members enjoying shares. In each instance we want to determine
whether an optimal organization of group production displays some version
of a seniority principle.

Before addressing this question, we discuss a related role for seniority—it
may serve as a facilitator of intergenerational risk-sharing. Our research
agenda begins in Section 2. We adapt the model of Cremer to study coopera-
tion in self-governing groups, with special emphasis on the role of seniority
in legislatures. In the following sections, the results are extended to include
varying productivities, private goods, and expropriation. The article con-
cludes with a discussion of future directions for research.

1. SENIORITY AND INTERGENERATIONAL TRANSFERS

One motivation for seniority is the benefit of intertemporal redistribution in
the absence of complete markets. Imagine a species whose members live for
two periods, youth and old age. At the end of the first period, a member
parthenogenetically reproduces an offspring. The species may be thought of
as consisting of a string of overlapping generations: a member is, in the first
period, a daughter interacting with her mother and, in the second period, a
mother interacting with her daughter. At birth a member is endowed with
two food units. The food units last only one period after which they spoil.
Were it not for spoilage a member would be self-sufficient, consuming one
food unit per period. Spoilage prevents this form of self-sufficiency.

This setting, which Binmore calls the Mother—Daughter Game and which
Hammond earlier described as the Poverty Game, is one in which the inter-
temporal smoothing of consumption is the only issue. There is no capital
market or other venue in which to save for one’s old age. How can the
participants avoid a life consisting of a prosperous youth (two food units) and
an impoverished old age (no food units)? The solution requires intergenera-
tional sharing. A daughter contributes some amount of food to her mother
and receives, in turn, that same amount of food from her daughter a period
later.

Although the transfers go only in one direction (from young to old), Bin-
more establishes that a sharing outcome is sustainable as part of a subgame-
perfect equilibrium. The reason is that, in equilibrium, the daughter do-
nates to the mother if and only if the mother donated to her donating
mother. Thus, a daughter who fails to support her mother cannot expect to
be taken care of by her own daughter.! This variation of the biblical “an eye

1. Out of equilibrium, a daughter must punish (not donate to) her mother if her mother
failed to take care of the grandmother; otherwise, the daughter’s daughter will not take care of
her.
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for an eye” allows smooth intertemporal consumption as the norm. An occa-
sional (off-the-equilibrium-path) defection by a selfish daughter is punished,
but the punisher is not punished in turn, so that a return to the sharing
regime occurs.

Essentially, this same logic has been employed to study social-security
systems (Sjoblom), intertemporal institutions (Engineer and Bernhardt), and
social contracts more generally (Kotlikoff et al.). In all these instances, there
is some form of a seniority effect. A “privileged” senior agent (or generation)
receives special treatment. Although the seniors have neither production
capability nor savings, the youth support them in the style to which the
latter desire to be supported when they are seniors (Binmore; Hammond).
Young workers transfer financial resources to the older generation via social
security (Sjoblom). In other applications, younger generations may pay the
older generation a fee for the asset rights to the latter’s political institutions
(Kotlikoff et al.; Engineer and Bernhardt). In all these cases, there is a
redistribution from young to old, maintained as an equilibrium to effect the
smoothing of intertemporal consumption.2

In any general theory of seniority effects, we would want to be able to
accommodate intertemporal smoothing as in the examples just given. But
notice that there is no productive activity involved (and, thus, no need to
maintain incentives to produce). The problem is only that of distributing an
exogenously provided endowment. For many groups, however, the central
challenge is to maintain production incentives. One stumbling block in these
circumstances is finite-lived agents. The oldest group member, just about to
“retire,” has no future in the group; the group, therefore, has no hold on this
oldest member and, in particular, may not have any method for inducing him
to work in the group’s behalf. This, in turn, affects the incentives of the next
oldest group member, and the next oldest after that, etc. To consider the
problem of maintaining incentives, we employ an overlapping-generations
model. The specific application we have in mind is the use of seniority in
politics as a discipline device for the self-governing members of a legislative
party.

2. SENIORITY AS A DISCIPLINE DEVICE

To consider seniority in a particular context, such as a political party, we must
begin the task of trying to analyze the group’s objective. In the traditional
economic model, the organization is already in existence and coherent in its
intentions. For example, a firm’s goal is to maximize profits—and the ques-
tion before it is to determine what structuring principles will best help it
accomplish this objective. However, what about a group whose purposes are

2. These studies pay homage to Samuelson’s classic statement of overlapping-generations
models.
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less coherent or for whom the content of its productive activity is itself
something to be chosen? A legislative party, after all, may produce any of a
number of different policies, and its members may not be in agreement on
what exactly it should do. This suggests a different form of seniority: senior
group members have greater influence over what the group chooses to do.

The idea (at least as proposed by the senior members) is that the junior
representatives “pay their dues.” Over time, the junior members become
more senior and the party’s position begins to reflect their views to a greater
extent. As a reward for loyalty, the senior-most members of the party can
exert their leadership position to push some of their own agenda.

One advantage of this type of seniority is that it helps the incumbent
members get reelected. Constituents prefer to reelect legislators who have
more influence. Hence, incumbent legislators are inclined to institute a
seniority system that gives them an advantage over a challenger. This view of
seniority is studied in a recent article by McKelvey and Riezman.?

The point we wish to focus on is the way in which a seniority system allows
a party to gain greater cohesiveness and become more productive. The
effectiveness of a political party depends on each of its members sacrificing
some of her individual goals and preferences. Even recognizing the need for
compromise, there remains the issue of who makes the compromises, how
much, and when. As a result of internal negotiations, the direction of the
party is endogenously determined by its membership. But all members may
not get an equal say. We illustrate this use of seniority as an incentive device
in an overlapping-generations model of Congress.

A congressman gets elected at age 1 and plans on retiring at age n. At any
point in time, a party is made up of legislators of different ages. We take the
case where there is one of each age. The age distribution, thus, stays con-
stant over time. Each period can be thought of as an election. The senior-
most representative retires at age n. He is replaced by a “freshman” repre-
sentative, age 1. The other n — 1 incumbent congressmen are reelected and
each becomes one period more senior.# How much cooperation can such a
party achieve?

3. One way that senior members may have more influence is if the legislature gives them
differential control over the agenda. McKelvey and Riezman consider an elected legislature,
some of whose members have had previous legislative experience. The legislature’s first task is
to decide whether to institute a seniority system. Next, proposals are entertained on how to
divide a dollar. A proposal comes to the floor when it is made by a recognized legislator. If there
is no seniority system, then recognition is completely random. If, on the other hand, legislators
have elected to institute seniority, then those with seniority are recognized with probability p;,
and those without seniority with probability p; < p,. If a proposal is made and approved by a
majority, the game ends; if rejected, then the recognition phase is repeated. In effect, the
authors have added a seniority stage to the Baron and Ferejohn bargaining-in-legislatures game.
In their game-theoretic treatment, McKelvey and Riezman extend the analysis to elections,
deriving an incumbency effect in which constituents prefer to reelect experienced legislators
who, in turn, are favorable toward instituting a seniority system.

4. This description of a congressional life cycle makes the presumption that a congressman
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We answer this question by adapting Cremer’s model of cooperation in
ongoing organizations. The story that goes with the model has a member of
age i choosing an effort level x,, which has an associated disutility a(x;). But,
in the case of elected officials, effort does not seem to capture the moral
hazard problem. While it is certainly the case that some elected officials
shirk on the job, there is also the problem of motivating congressmen to
cooperate with each other. Congressmen are more effective when they band
together as part of a cohesive political party. Achieving cohesion requires
individual sacrifice, perhaps giving up special perks for one’s district or
voting against one’s personal preferences for the sake of the party. Thus, we
think of each representative choosing some level of cooperative effort, x;. A
member who exerts great influence in setting the party position has a low
level of x,—the party cooperates with him rather than vice versa. A member
who has to compromise some of her personal or district’s preferences in
order to support the party position is said to exert a greater level of cooper-
ative behavior: x, is large.

Since cooperation has an implied personal sacrifice, there is a disutility
a(x,) associated with cooperation level x;. The power of the party depends on
the sum of its parts. Given cooperation levels {x,, . . ., x,}, the party’s
power is represented by the function f[2x;]. The output of the party may be
thought of as a public good that is consumed by all members.5 Putting costs
and benefits together, a vector of cooperation levels {x;, . . ., x,} leads to
utility for member i:

Uixy, ..., x,) = f[ij] - ax,).

The cost and benefit functions are common to all individuals with f' > 0, f"
<0, a' >0, and @’ > 0, so that U, is concave. Furthermore, an anarchistic
party {x, = 0, Vi} produces no benefits for any of its members, f{0) = a(0) =
0.

As with the standard public-goods problem, each of the party members
has incentive to free-ride. Here, free-riding means pursuing one’s own ob-

can plan on reelection. Although reelection is neither effortless nor guaranteed, in recent times
the probability has been extraordinarily high—roughly 98 percent. Of course, this rate is not
exogenous, but may result from constituents satisfaction with their representative’s effort.

5. This stylization misses some of the important elements of the group production. The
benefits of forming a party depend on the degree of heterogeneity of the members’ preferences.
If all the members have identical preferences, then the party has a unified voice even without
cooperative behavior. Conversely, it does not help to increase the size of the party by adding
members with opposing views—the resulting compromise position may leave everyone un-
satisfied. In our model, the party formation is exogenous. The members of the political party
have similar but not identical preferences. Working out these differences makes the party
stronger, which is to all members’ benefit, but requires compromises that may fall unequally on
the members.
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jectives while taking advantage of the party’s power to achieve this goal. It is
assumed that zero sacrifice, x; = 0, is a dominant strategy for each individual
in any single play of the game: for x; > 0, f(y + x;) — a(x) < f(y).

The fact that zero cooperation is each player’s dominant strategy implies
that the seniority game is a multiperson “prisoners’ dilemma.” But the game
is repeated over time, so there is the possibility of supporting positive levels
of cooperation over time. As a benchmark, we begin with the consideration
of how a party member would maximize her lifetime utility in a cooperative
solution (or, equivalently, how the members would maximize “contempo-
raneous group welfare”). The first-best level of production for this party is
obtained by solving

n n

max nf[ > xi] -2 al(x,).

Xy,e X i=1 i=1

Given the convexity of the cost of cooperative effort, the first-best solu-
tion involves a common cooperation level for agents of all ages—call it y,,.
The cooperation level y,, solves max, . o[nflny) — na(y)]. This solution re-
quires all n agents to cooperate. If, on the other hand, only m agents will
cooperate (and n — m members free-ride), then the second-best solution that
maximizes lifetime utility is obtained by solving max, . o[nflmy) — ma(y)].
Following Cremer, we call this m-cooperation level, y,,. Here an agent
enjoys party benefits for all n periods, but bears costs in only m periods (or,
equivalently, all n members enjoy the benefits from the party equally, but
only m of them contribute to the cooperative effort and bear the associated
costs).

Cremer demonstrates conditions under which the (n — 1)-cooperation
level is sustainable as a stationary equilibrium.® There is no way to induce
the oldest agent to work. (It is assumed that someone cannot be punished
once they have retired.) The best that the group can do is achieve full
cooperation from everyone else: for i < n, x;, = y, _,. Is this (n ~ 1)-
cooperation level supportable as an equilibrium of the game? For the cooper-
ating members, incentives are provided by the desire to keep the game
going. If any member fails to provide the equilibrium level of cooperation,
this will be noticed immediately as the output will be lower than expected.
Alerted to the presence of a cheater, the group disbands and all its members
get zero thereafter.”

6. Stationarity implies that cooperation levels, y;, are constant over time. Without sta-
tionarity, one must consider the possibility of intergenerational transfers that increase without
bound.

7. We restrict attention to trigger strategies. Each member follows the equilibrium pre-
scription provided that group output exactly equals f[(n — 1)y, ,]. If there is any reduction in
group output, then all members enter into a punishment phase.
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The problem with this punishment strategy is that everyone pays for any
one’s transgression. It is hard to tell the story that a political party would
disband (or at least act anarchistically and thus forfeit all its power) upon
discovering that one of its members has “cheated” by selfishly pursuing her
own objectives at the party’s expense. Fortunately, a political party has a
more credible threat—expulsion. Since political acts are almost public by
definition, a party knows not only that someone has cheated, but who has
cheated. An individual that fails to live up to her equilibrium expectation can
be thrown out of the group. It is presumed that such an excommunicated
representative is either powerless on her own or even that she fails to get
reelected without the party support. In either case, a selfish representative
gets to take advantage of the party once, but should expect to be punished in
the next period (and possibly thereafter).®

Our use of expulsion as the punishment is meant as a stylization of a
party’s internal censure. In the United States, the national political party
does not control the selection of candidates running at the local level. But
it can certainly hamper the campaign of a “party dissident” by withhold-
ing its endorsement and financial support. In contrast, with most European
parliamentary systems, the national party has a much greater influence in
selecting the local representatives, so that a representative who violates the
seniority contract could be denied reelection. Expulsion is also a punish-
ment that may be inappropriately large compared to the crime. A junior
member can always be replaced by another junior member. But, it may
make more sense to strip a senior member of certain influential and pres-
tigious committee assignments. This would be like a step back in the seniori-
ty ladder. Since it would hurt the party to expel one of its senior members,
the party will try other methods of censure first. Our first pass at the prob-
lem treats all members of the party as equally valuable from the party’s
perspective. The creation of a seniority system makes some members more
influential, but that is an endogenous artifact of the seniority system. In
Section 4, we recognize the fact that a party’s power may depend on the
presence of senior members, and this will affect how the party deals with
defections.

Although the interpretation of actions and scope of punishment strategies
are somewhat different, the sustainability of (n — 1)-cooperation as an equi-
librium follows directly from Cremer. His assumption provides a sufficient
condition to support cooperation at level (n — 1)y, _:

8. For completeness, we note that this story has to be slightly recast when n = 2. In this
case, if the junior member cheats, then next period the new junior member is supposed to
“expel” the senior member as a punishment. It is more realistic to say that the junior member
fails to join the senior member’s party. The next generation then rewards this junior member for
carrying out the punishment strategy. Of course, for political parties, the two-person version is a
rather uninteresting special case and we do not pursue it further.
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f[(n - l)yn—l] - a(ynﬂl) = 0. (1)

That is, all n — 1 “cooperating” agents in the second-best solution have
nonnegative surplus.

Theorem (Cremer). If (1) holds, then the outcome in which the n — 1
youngest agents provide effort level y,_, is sustainable as a stationary
equilibrium.

The equilibrium exhibits what we call a “truncated seniority effect” in
cooperation levels, viz., x; = y,,_,, for i < n and x,, = 0. We continue with
several observations about truncated seniority.

First, it is worth reemphasizing that with (1), the truncated seniority
system maximizes lifetime utility in the second-best world. Since the cost of
compromising is convex (¢” = 0), for any level of group cooperation, the cost
is minimized when the compromises are spread equally among the mem-
bers. However, the incentive constraint implies x,, = 0, so the best one can
do is to spread the cooperative effort equally among the n — 1 other mem-
bers. Under (1), the second-best amount of group cooperation, (n — 1)y, _,,
is incentive-compatible, so there is no need to distribute compromises un-
equally in order to achieve a higher level of group cooperation.

Why is it that (n ~ 1)y, _, is incentive-compatible? Each member has
exactly one chance to act selfishly. Normally, this occurs in the last period
but there is the option to free-ride at an earlier stage. A member who free-
rides at an earlier stage is expelled from the group and, thus, uses up her one
opportunity. Since the oldest member will always act selfishly (x, = 0), if
another player decides not to cooperate prior to her retirement, there will
only be n — 2 others cooperating and her return will be f[(n — 2)y, _,]. If,
on the other hand, the representative waits until her ultimate period to act
selfishly, her return will be f{(n — 1)y, _,]. Since there is no discounting,
she will want to take her one selfish opportunity when it has the biggest
return, namely, when she is the oldest.

By developing this argument further, we show that the assumption (1) is
stronger than necessary. Equation (1) can be replaced by (1'), which is the
necessary and sufficient condition for the (n — 1)-cooperative solution to be a
sustainable equilibrium:

fllr = 1y, ] = aly, ) = 0= Do d A = Dyac]

Corollary 1. Equation (1) is necessary and sufficient for the truncated se-
niority system to be sustainable as a stationary equilibrium.
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Proof. By rearranging terms, we see that (1’) is equivalent to
nflln = Dy, 1] = (n = Daly, o) = flin = 2y, ] 1

The youngest member’s lifetime utility in the second-best solution must be
at least as high as her payoff from free-riding in the first period. This makes it
clear why the condition is necessary. To see that (1) is sufficient, we consider
two cases: () 1(n = 1] = alyy ) = 0, and i lln = Vo, ] =l )
< 0.

In case (i), the payoffs in each of the first n — 1 periods are positive, so that
(1) holds and incentive-compatibility follows the argument of Cremer. In
case (ii), a member who considers deviating from the equilibrium would find
it is best to do so immediately. Unless the member is planning to cooperate
all the way through period n — 1, there is no advantage to incurring a
negative payoff while postponing deviation. Thus, the greatest incentive to
free-ride occurs in the first period. Since (1') is sufficient to ensure coopera-
tion in period 1, it is sufficient to sustain the truncated seniority system as a

stationary equilibrium. Q.E.D.

This argument relies on the absence of discounting. There are several
reasons to weigh future utility payments less than current ones: certainly,
impatience and uncertain prospects of reelection are two factors. Discount-
ing diminishes the sustainability of a seniority system, since the gain from
shirking is immediate while the reward for cooperation is delayed until the
final period. With discount parameter 6, the necessary and sufficient condi-
tion for the (n — 1) cooperative solution to be a sustainable equilibrium is

n—1

3 5 [~ ] = -] + 0" flln— Dy,

= fln =~ 2y,_.l- )

Corollary 1'. With discount rate d, (1") is necessary and sufficient for the
truncated seniority system to be sustainable as a stationary equilibrium.

The proof is contained in the Appendix. In the text, we continue with the
no-discounting case.

Returning to the proof of Corollary 1, note that the necessary and suffi-
cient condition is a statement about the youngest member’s lifetime utility.
Although the truncated seniority system may confront an incentive problem
for the youngest member, there is never any incentive problem in the
penultimate period. This holds even without (1) or (1').°

9. Alternatively, this says that (1) is always satisfied in a two-period model.

























































