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Abstract

Release Figure Methodology (RFM) is the allocation mechanism
that governs structured sorority recruitment on campuses affiliated
with the National Panhellenic Conference. RFM sets, for each round
of recruitment, the number of potential new members (PNMs) each
chapter may invite back, with the stated objective of maximizing
the number of PNMs placed into a chapter. We argue that this single-
objective formulation is well specified for aggregate placement but
structurally silent on the distribution of outcomes across chapters,
and that this silence produces a self-reinforcing divergence between
high-demand and low-demand chapters. We formalize the current
mechanism as a constrained optimization problem, identify four fail-
ure modes that follow from its objective function and its inputs, and
propose a reformulation comprising six changes: an ¢-constrained
lexicographic objective that selects among near-optimal allocations
by minimizing dispersion in chapter fill rate; retention weighting
of projected placements; cardinal rather than purely ordinal elici-
tation of PNM preferences; temporal smoothing of release figures
to interrupt year-over-year compounding; quota expressed as a
band rather than a point value; and a total-setting rule anchored to
the median chapter size with an automatic dispersion trigger. We
specify an evaluation protocol based on historical backtesting and
agent-based counterfactual simulation, define the metrics required
to characterize the price of fairness of each change, and state falsi-
fiable hypotheses. The contribution is a decision framework that
makes the equity and efficiency tradeoff in recruitment allocation
explicit and measurable rather than implicit and unexamined.
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1 Introduction

Structured sorority recruitment is a two-sided matching market
operating under unusually tight constraints. Several hundred to
several thousand potential new members (PNMs) and a fixed roster
of chapters must be matched within a compressed window, typically
under a week, through a sequence of mutual-selection rounds that
narrow monotonically until each PNM holds preferences over at
most two chapters. Unlike most matching markets studied in the

mechanism design literature [5-7], the number of participants each
side may carry forward into the next round is not chosen by the
participants. It is set centrally, in advance of each round, by an
allocation procedure known as Release Figure Methodology (RFM).

RFM determines each chapter’s release figure: the number of
PNMs the chapter may invite to the next round. Release figures are
derived from observed demand, from quota (the number of new
members each chapter may pledge), and from total (the maximum
chapter size permitted on that campus). The mechanism’s declared
objective is to maximize the number of PNMs who receive and
accept a bid. By that measure, RFM performs well. Campuses that
adopted it report materially higher placement rates than the ad hoc
practices that preceded it.!

Aggregate placement, however, is one coordinate of the outcome
vector. The same number of total placements is consistent with a
wide range of distributions across chapters, and the choice among
those distributions is not neutral. A chapter that repeatedly finishes
recruitment below quota loses membership dues, loses recruitment
workforce, loses the visibility that drives the following year’s de-
mand, and in the terminal case loses its charter. The mechanism
does not cause the underlying demand asymmetry. It does, however,
decide how the consequences of that asymmetry are distributed,
and it currently makes that decision as an unexamined byproduct
of optimizing a different quantity.

This paper makes that decision explicit. Section 2 describes the
institutional setting. Section 3 formalizes RFM as a constrained opti-
mization problem. Section 4 identifies four structural failure modes.
Section 5 proposes a reformulation. Section 6 specifies an evalua-
tion protocol and states testable hypotheses. Section 7 addresses
limitations and ethical constraints on deployment.

Scope. We take chapter demand as exogenous. Nothing proposed
here makes a chapter more attractive to PNMs; that is a function
of chapter programming, reputation, and recruitment execution,
and lies outside the allocation mechanism. The claim of this paper
is narrower and, we believe, defensible: an allocation mechanism
should not amplify an existing asymmetry when a near-equivalent
allocation that does not amplify it is available.

INPC operational documents, including the Manual of Information and RFM special-
ist training materials, are distributed to member organizations and are not publicly
archived. This statement is taken from public data and statistics published on an
institution by institution basis.
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2 Background and Institutional Setting

2.1 The recruitment sequence

Structured recruitment proceeds through a fixed sequence of rounds.
In each round, PNMs visit a subset of chapters, and both sides
submit ranked lists. A matching procedure assigns each PNM to
the chapters that will invite her back, subject to the release figures.
The number of visits per PNM contracts across rounds, commonly
from all chapters in the opening round to two in the preference
round. The final round produces a bid list, and PNMs who accept
are placed.

Three centrally determined quantities govern the process. Quota
is the number of new members each chapter may pledge, computed
from the number of PNMs remaining at the preference round di-
vided by the number of participating chapters; it is uniform across
chapters on a given campus. Total is the maximum permitted chap-
ter size, conventionally set at or near the size of the largest chapter,
which permits smaller chapters to recruit toward parity. Release
figures are the per-chapter, per-round invitation counts produced
by RFM.

2.2 Why release figures are not uniform

A chapter cannot fill quota from its invitation list alone, because
PNMs it invites may prefer another chapter. RFM therefore inflates
release figures above quota by an amount reflecting anticipated at-
trition. A chapter whose invitations are usually reciprocated needs
a smaller inflation factor than one whose invitations frequently are
not. This is a sound response to a real problem. Its distributional
consequence is the subject of Section 4.

3 Formal Model

3.1 Primitives

Let C = {1,...,m} index chapters and P = {1,...,n} index PNMs
entering recruitment. Let t € {1,...,T} index rounds, with T the
preference round. Let v; denote the number of chapters each PNM
visits in round ¢, with 0y > vy > - -+ > vr.

Each PNM p holds a preference relation >, over C; each chapter
¢ holds a preference relation . over P. Let r = (ry,...,rm) € ZT
denote the release figure vector for a given round.

Definition 1 (Round matching). Given release figures r and submit-
ted preferences, a round matching is a correspondence i : C — 27
satisfying |p(c)| < ro forall c and |[{c : p € p(c)}| < vs41 for all p.

Definition 2 (Placement). A PNM is placed if she receives and
accepts a bid at the conclusion of round T. Let N(r) denote the real-
ized number of placements, and n.(r) the number of new members
pledged by chapter c.

3.2 The current objective

Let g denote quota, 7 denote total, and s, the current size of chapter
c. RFM as currently practiced solves

max E[N(r)]
rEZ’Z"O

st. E[n.(r)] <gq, Ve € C, (1)
se +E[nc(r)] <7, VceC(,
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with the expectation taken over the realized preference profiles,
estimated in practice from historical reciprocity rates.

Remark 1 (The degeneracy that matters). Problem (1) is typically
massively degenerate. For realistic campus parameters, many dis-
tinct release figure vectors attain the same value of E[N(r)], or
values within one or two placements of the optimum. These vec-
tors are not equivalent from the chapters’ perspective: they differ
substantially in the induced distribution (ny, ..., n,). The current
mechanism selects among them without a stated criterion. This
degeneracy is the opening that Section 5 exploits.

3.3 Distributional statistics

Define chapter fill rate ¢.(r) = n.(r)/q and let ¢(r) be its mean
across chapters. We use two dispersion measures, the coefficient of
variation and the Gini coefficient of fill rate:

1 1 - 2
CV(r) = —_|— () —o(r)), 2
()= 305y m 200 =600 @)
2eceC Zc’ec|¢c(r) - ¢c’(r)|

G(r) = S 30) 3

Neither appears in (1).

4 Four Structural Failure Modes

4.1 F1: Demand-derived release figures
concentrate attrition risk

Because release figures scale inversely with reciprocity, a low-
demand chapter receives a larger release figure and therefore invites
back more PNMs per available slot. The composition of that larger
invitation pool is the problem: it is disproportionately populated by
PNMs who were released by their higher-preference chapters. The
chapter absorbs greater attrition risk per invitation and per slot,
and its recruitment workforce is spread across more conversations
of lower conversion probability. The correction for low demand is,
at the margin, also a tax on it.

4.2 F2:Uniform quota against non-uniform
demand

Quota is a single number applied to every chapter. A chapter operat-
ing at half the demand of the campus leader is nonetheless evaluated
against the same target, and is designated as having failed quota
when it does not reach it. The designation is not merely descrip-
tive. It is observable to PNMs, to alumnae, and to inter/national
headquarters, and it enters the following year’s demand formation.

4.3 F3: The objective is single-term and
terminates at Bid Day

Two consequences follow. First, as established in Remark 1, disper-
sion is unconstrained, so the mechanism is free to select highly
unequal allocations that are optimal or near-optimal in aggregate.
Second, the objective counts bids accepted, not members retained.
A bid accepted and depledged within six weeks scores identically to
a bid that reaches initiation. Given that the marginal PNM placed
into a chapter she ranked last is precisely the PNM most likely to
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depledge, the mechanism can report success on placements it does
not deliver in membership.

4.4 F4: Year-over-year compounding

The failure modes above are not static. Let dit) denote demand for
chapter c in year t. The empirical regularity is a positive feedback
loop: demand dc(t) determines the pledge class nit), which deter-

) . t+1 . . . .
mines chapter size sg ) , which determines available recruiters,

dues revenue, and campus visibility, which in turn shape dc(Hl):

2” — sc(Hl) — capacity — dc(Hl). 4)

Because RFM takes dc(t) as an input and returns ngt) as an output,

it sits inside this loop as an amplifier. A single poor recruitment
year propagates into the next year’s inputs without damping. The
mechanism has no term that resists this propagation.

dc([) — n

5 Proposed Reformulation

We propose six changes, ordered by expected benefit per unit of
implementation cost. R1 and R4 are the highest-leverage and require
no change to the recruitment experience of PNMs. Table 1 maps
each change to the failure modes it targets.

5.1 R1: ¢-constrained lexicographic objective

Rather than adding a fairness penalty to the objective, which re-
quires committing to an exchange rate between placements and
equity, we exploit the degeneracy identified in Remark 1. Let

N* = mraxE[N(r)], Re ={r :E[N(r)] > (1-¢)N*}. (5)

The reformulated mechanism solves

min CV(r)
reRe
st. q<E[n.(r)]<q VceC, (6)
se +E[n.(r)] <7, Veed(,

with ¢ a small tolerance set by the Panhellenic council, on the or-
der of 0.01 to 0.02. The interpretation is direct: among all allocations
that place at least (1 — ¢) of the maximum number of PNMs, select
the one that distributes fill rate most evenly. Where the degeneracy
is exact, ¢ = 0 already yields equity gains at zero placement cost.

An equivalent formulation replaces the lexicographic structure
with an inequality-averse social welfare function in the spirit of
Atkinson [2]:

ﬁ D e @,
Wel(r) = eec ™)
Z log ¢¢(r), a=1,
ceC
where @ = 0 recovers the current objective and &« — oo ap-
proaches maximin. Reporting outcomes across a range of « makes
the council’s equity preference an explicit, auditable parameter
rather than an artifact of solver tie-breaking. The tradeoff this ex-
poses is the price of fairness in the sense of Bertsimas et al. [3].

5.2 R2: Retention weighting

Replace the placement count with a retention-weighted count. Let
7ep € [0,1] denote the estimated probability that PNM p, if placed
in chapter c, is retained through initiation. Then

N =D > mp ()= D) e (®)

ceC pepu(c) pep(c)

The quantity 7, is estimable from historical cohorts using fea-
tures available at allocation time: the PNM’s stated rank of ¢, round
of first mutual match, whether ¢ was a snap bid or continuous
open bidding placement, and chapter-level historical retention. A
regularized logistic model is adequate and preferable to a higher-
capacity model here, because the coefficients must be interpretable
to a governing council.

The effect on struggling chapters is direct. The current objective
rewards configurations that fill a chapter with PNMs who will
leave. The retention-weighted objective does not, and therefore
stops treating a fragile class as equivalent to a durable one.

5.3 R3: Cardinal preference elicitation

Ordinal preference cards cannot distinguish a PNM who ranks a
chapter second with genuine enthusiasm from one who ranks it
second because the card required two entries. This is an information
loss that falls asymmetrically on chapters outside the top tier, whose
genuine supporters are rendered indistinguishable from indifferent
ones.

We propose a constrained point allocation: each PNM distributes
a fixed budget B across the chapters she visited, subject to 3. b,c =
Band 0 < by < bmax. The cap bmax limits the strategic value of
concentrating the full budget on a single chapter. The resulting
cardinal utilities improve the estimate of E[N(r)] and of 7., and
give low-demand chapters credit for intensity that ordinal data
erases.

Strategic caveat. Cardinal elicitation is not strategyproof, and the
literature on tie-breaking and preference reporting in school choice
[1, 4] establishes that reporting incentives interact with mechanism
structure in ways that are not always intuitive. R3 should therefore
be evaluated under strategic as well as truthful reporting in simula-
tion (Section 6) before adoption, and is the change we recommend
deploying last.

5.4 R4: Temporal smoothing of release figures

To damp the loop in (4), constrain the year-over-year change in
each chapter’s effective release figure:

it = clip(fgt), Brc(t_l), ﬁrc(t_l)), ©9)

where fc(t> is the unsmoothed figure computed from current-year

demand and p < 1 < p are policy-set bounds, for example p = 0.85

andp = 1.15. Equivalently, demand inputs may be smoothed by
exponential weighting, d_c([) = Adﬁt) +(1- /l)d_gt_l).

The design intent is that a single anomalous year, which may
reflect a leadership transition, a facility closure, or a transient repu-
tational event, does not fully propagate into the following year’s
allocation. R4 is the only proposed change that acts directly on



the compounding mechanism rather than on a single year’s cross-
section.

5.5 R5: Quota as a band

Replace point quota g with a band [g, q], where ¢ = [(1 — d)q]
and ¢ = [(1 + 5)q]. A chapter in a declared rebuild_ing status may
petition in advance for a target at the lower end of the band without
incurring the failed-quota designation.

Quota additions already accomplish something similar, but reac-
tively and after the fact. Making the adjustment prospective and
procedural removes the public failure signal that currently enters
the following year’s demand formation through (4), without chang-
ing the arithmetic of who is placed where.

5.6 R6: Median-anchored total with a dispersion
trigger

Total anchored to the largest chapter permits the highest-demand
chapters to absorb the most members and correspondingly shrinks
the pool available to others. We propose anchoring at or near the
median chapter size,

) = mediangcc (sc(t)) + K, (10)

with a small headroom constant x, together with an automatic
trigger: if CV(s(’)) exceeds a threshold 0, then 7 adjusts downward
by a preset increment for the following cycle. This makes total
a stabilizing control variable rather than a passive record of the
largest chapter’s success. R6 has the largest expected effect on
dispersion and the largest expected political cost, since it binds
most on the chapters with the most institutional influence.

5.7 Complementary operational change

Continuous open bidding (COB) currently functions as a relief valve
and is treated administratively as remedial, which is a substantial
part of why it underperforms. We recommend funding COB, sched-
uling it on the Panhellenic calendar, marketing it council-wide, and
reporting its results as ordinary recruitment rather than as a defi-
ciency measure. This is not a change to the formula, but it changes
the distribution the formula is trying to correct.

6 Evaluation Protocol

No change proposed here should be deployed on a live recruitment
before retrospective and simulated evaluation. Recruitment is an-
nual and non-repeatable; an error is not correctable within the cycle
in which it occurs.

6.1 Phase 1: Historical backtesting

For each participating campus, assemble three to five years of
round-level records: submitted preference lists, release figures,
round matchings, bid acceptances, and retention through initia-
tion. Recompute release figures under each proposed formulation
and compare the counterfactual allocation against the realized one.
Backtesting bounds the plausible effect size but cannot capture
behavioral response, since PNM preferences are held fixed at their
historical values.
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Algorithm 1 Policy evaluation sweep

1: Input: policies P, seeds Q, model M
2: for each policy IT € # do
3: for each seed w € Q do

4 Draw profiles (>p, >c) ~ M(w)

5 fort =1to T do

6: r) H(cj g 7, r7V)

7 #®) — RounpMarcu(r®), =p, =c)
8 end for

9 Record (N, N, CV, G, min, éc)

10: end for

11: end for
12: Return outcome distribution per policy

6.2 Phase 2: Agent-based counterfactual
simulation

Construct a simulator with PNM agents whose preferences are
drawn from distributions calibrated to the historical data, including
a common-value component reflecting shared campus reputation
and an idiosyncratic component. For each policy and each seeded
scenario, simulate the full recruitment sequence and record the
outcome vector, as in Algorithm 1. Vary the strength of the common-
value component to test sensitivity to demand concentration, and
simulate both truthful and strategic reporting under R3.

6.3 Metrics

We report aggregate placement N, the count the current mecha-
nism optimizes; retention-weighted placement N, the placements
surviving to initiation; the dispersion measures CV and G over
chapter fill rate; the floor min, ¢., which is the worst-off chapter’s
fill rate; the price of fairness PoF = (N* — N'I)/N*, the aggregate
placement forgone under policy II relative to the unconstrained
optimum [3]; and stability, measured as the rate of blocking pairs
relative to the baseline mechanism, following standard definitions
in two-sided matching [7].

6.4 Hypotheses

H1
Under R1 with ¢ = 0.01, CV decreases materially relative to
baseline while PoF < 0.01 by construction. Falsified if the feasi-
ble set R; is near-singleton in realistic campus configurations,
that is, if the degeneracy of Remark 1 does not obtain.

H2
Under R2, N increases relative to baseline even where N de-
creases slightly. Falsified if m., is not predictable above base
rate from allocation-time features.

H3
Under R4, the variance of ¢, across consecutive years decreases,
and the autocorrelation of chapter-level demand shocks weak-
ens. Falsified if demand shocks are predominantly persistent
rather than transient, in which case smoothing merely delays
adjustment.

H4
Under R6, min, ¢, increases and CV decreases, with PoF bounded
by the fraction of PNMs whose acceptable set is confined to the
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Table 1: Proposed changes mapped to the failure modes of Section 4.

Change Targets Implementation cost Expected dispersion effect
R1 e-constrained objective  F3 Low (solver only) Moderate

R2 Retention weighting F3 Moderate (model and data) ~ Moderate

R3 Cardinal elicitation F1 High (PNM-facing change) = Low to moderate

R4 Temporal smoothing F4 Low (input processing) Moderate to high

R5 Quota banding F2 Low (policy only) Indirect

R6 Median-anchored total F1, F2

Moderate (policy, contested) High

largest chapters. Falsified if PNMs released from top chapters
withdraw rather than accept alternative bids at a rate that offsets
the redistribution.

H4 identifies the central empirical uncertainty of this paper.
Redistribution through total only improves outcomes if the redis-
tributed PNMs remain in the process. If they instead withdraw, R6
reduces aggregate placement without improving anyone’s fill rate.
This parameter, the withdrawal elasticity with respect to release
from a top-preference chapter, should be estimated before R6 is
adopted anywhere.

7 Limitations and Deployment Ethics

Demand is exogenous. None of R1 through R6 makes a chapter
more desirable. They redistribute the consequences of existing
preferences and damp the mechanism’s amplification of them. A
chapter with a genuine and persistent programming or reputational
deficit will remain a low-demand chapter under any allocation rule.

Fairness is a contested choice, not a computed one. The parameters
¢, a, 6, and 6 encode a normative position on how much aggregate
placement is worth trading for distributional equality. This paper
does not argue for particular values. It argues that the values should
be chosen deliberately by a governing body and published, rather
than emerging implicitly from solver behavior.

Data governance. The retention model of R2 uses individual-level
student records. Any implementation must satisfy institutional re-
view, comply with applicable student-records regulation, restrict
features to those defensible on face validity, and audit for disparate
impact across protected characteristics. A model that improves
aggregate retention while systematically down-weighting an iden-
tifiable subgroup of PNMs is not an acceptable outcome, and it will
not be detected by the metrics of Section 6 unless subgroup analysis
is specified in advance.

Generality. Campuses differ in chapter count, demand concentra-
tion, housing constraints, and institutional support. The evaluation
protocol should be run per campus. We expect the effect sizes of R1
through Ré6 to depend strongly on baseline demand concentration,
with the largest gains where dispersion is already high.

8 Conclusion

Release Figure Methodology solves the problem it was designed
to solve. Aggregate placement is high, and the mechanism is a
clear improvement over the practices it replaced. Its limitation is
not an error but an omission: the objective function contains one

term, and the distribution of outcomes across chapters is therefore
determined as a residual rather than as a decision.

We have argued that this omission has consequences, that those
consequences compound across years, and that a substantial portion
of the resulting inequality can be reduced at little or no cost to
aggregate placement, because the underlying optimization problem
is degenerate and the mechanism currently breaks ties without
a criterion. The six changes proposed here make the equity and
efficiency tradeoff explicit, parameterize it, and place the choice
of parameters where it belongs, with the governing council rather
than with the solver.

The immediate next step is empirical. Phase 1 backtesting re-
quires no policy change, no consent from chapters, and no risk
to any recruitment cycle. It will either confirm that R, contains
meaningfully more equitable allocations at negligible placement
cost, or it will falsify H1 and substantially weaken the argument
of this paper. Either outcome is worth knowing before the next
recruitment.
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