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ABSTRACT

Strategic manipulation of elections is typically studied in the con-
text of promoting individual candidates. In parliamentary elections,
however, the focus shifts: voters may care more about the overall
governing coalition than the individual parties’ seat counts. This
paper studies this new problem: manipulating parliamentary elec-
tions to promote the collective seat count of a coalition of parties.
We focus on proportional representation elections, and consider
two variants of the problem; one in which the sole goal is to maxi-
mize the total number of seats held by the desired coalition, and
the other with a dual objective of promoting both the coalition and
the relative power of some favorite party within the coalition.

We examine two types of strategic manipulations: bribery, which
allows modifying voters’ preferences, and control, which allows
changing the sets of voters and parties. We consider multiple bribery
types, presenting polynomial-time algorithms for some, while prov-
ing NP-hardness for others. For control, we provide polynomial-
time algorithms for control by adding and deleting voters. In con-
trast, control by adding and deleting parties, we show, is either
impossible (i.e., the problem is immune to control) or computa-
tionally hard, in particular, W[1]-hard when parameterized by the
number of parties that can be added or deleted.
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1 INTRODUCTION

Strategic election manipulation by way of bribery and control has
been widely studied (see, e.g. [1-22]). This large body of literature
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focuses on single-winner elections, e.g. presidential elections and
elections for individual seats in Congress. In practice, however,
many countries around the globe operate under parliamentary sys-
tems employing proportional representation (of one form or another).
In such systems, multiple parties are elected and operate together in
the parliament. Moreover, in many, if not most cases, no single party
has sufficient power to govern on its own, and the parliament’s
operation rests on coalitions of parties. Any attempt to manipulate
multi-party parliamentary elections must take into account such
party and coalition dynamics. Indeed, promoting a specific party
may be of little significance if it ends up outside the ruling coalition.

As such, existing models of bribery and control are inadequate
for parliamentary elections, as they ignore the rich dynamics of par-
liamentary politics. It is rather interesting that while parliamentary
systems are prevalent around the globe, the extensive literature on
bribery and control has mostly ignored these systems. This paper
takes the first steps toward filling this gap.

Contributions. In this paper, we introduce and study strategic
manipulations for promoting coalitions of parties in parliamentary
elections, focusing on bribery — which allows modifying voters’
preferences — and control — which allows changing the sets of
voters and parties. Our first contribution is a formal definition of
the model and problems, introducing two variants of the problem.
In the first variant, the manipulator’s sole goal is to promote an
entire coalition of parties. In the second variant, we acknowledge
that the manipulator may also be interested in promoting a specific
party, and thus define a dual-objective problem — both promoting
an entire coalition and promoting a specific preferred party therein.
Throughout, we focus on proportional representation elections,
wherein each voter casts a single vote for one party.

Having defined the problem(s), we study the complexity of
bribery and control in various settings, providing both algorithmic
solutions and hardness results. Table 1 summarizes our results.

For bribery, we show that the complexity depends on the cost
structure of the bribery. For the 1 and $ cost structures [7] the
problem is polynomial-time solvable. For the Swap and Shift cost
structures [5] the problem remains polynomial-time solvable if
there is no electoral threshold, but becomes NP-hard when such a
threshold is introduced.

For control, we consider both voter control (adding or deleting
voters) and party control (adding or deleting parties). Voter con-
trol, we show, is polynomial-time solvable. For party control, we
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show that a few variants are immune to manipulation (i.e., no such
manipulation can advance the manipulator’s goals) and all other
variants are provably hard. That being the case, we also consider
the parametrized complexity of the problem, where the parameter
is the number of parties to add or delete. We show that even un-
der parametrized analysis, the hard variants remain hard, either
W[1]-hard or W[2]-hard.

Type J Objective J+F Objective
1 P (Thm. 3.1%) P (Thm. 3.1%)
$ P (Thm. 3.1%) P (Thm. 3.1)
g =0 | P (Thm. 3.2%) P (Thm. 3.2)
2 Swap
E 7 > 0 | NP-hard (Thm. 3.4) | NP-hard (Thm. 3.4%)
Coalition | 7 =0 | P (Thm. 3.2) P (Thm. 3.2)
Shift |z > 0| NP-hard (Thm. 3.3) | NP-hard (Thm. 3.3%)
Voter Control
(Deleting & Adding) P (Thm. 4.1) P (Thm. 4.1)
_ DCP 7 =0 | Immune (Thm. 5.1) | W[1]-hard (Thm. 5.2)
2 7 > 0 | W[1]-hard (Thm. 5.3) | W[1]-hard (Thm. 5.3*)
é DOP W[1]-hard (Thm. 5.4) | W[1]-hard (Thm. 5.4%)
> ACP W(2]-hard (Thm. 5.5) | W[2]-hard (Thm. 5.5%)
ki sop | 7.=0 |Immune (Thm. 5.6) | W[2]-hard (Thm. 5.8)
7 > 0 | W[2]-hard (Thm. 5.7) | W[2]-hard (Thm. 5.7*)

Table 1: Summary of complexity results. In parentheses —
the corresponding theorem. An astrict denotes that the result
follows directly from the theorem.

2 MODEL

A parliamentary election is a triplet E := (P,V,>), where P :=
{p1,...,pm} is the set of parties, V := {vy,...,0,} is the set of
voters, and >:= (>4, . . ., o, ) are the voters’ strict preference orders
over P. We denote by PosE (v;, p) the position of party p according
to >,,, and by Topf (v;) the most preferred party according to >,.

Each voter contributes a single vote allotted to voter’s most-
preferred party participating in the election E. The total number of
votes allotted to party p is denoted by NE(p). The fraction of votes
received by party p out of the total number of votes is denoted by

fracE (p) := NE(p)/n.

Electoral-threshold. To avoid a parliament with small parties,
many electoral systems impose a threshold 7, called the electoral-
threshold, such that only parties with frac, > 7, get to be repre-
sented in parliament. These parties are called active parties, and the
set thereof is P4. Votes to active parties are active votes.

Lastly, the fraction of active votes obtained by party p is:

NE(p)

fract (p) == { Zprep, NE(P')
0

if pe Py
otherwise

The function fracf(-) is naturally extended to sets, fracf(A) =
ZpeA fraCE(P)-
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2.1

An external manipulator may modify the original election E into

Manipulation

another election E := (ﬁ, V, S), where the possible modifications
will be detailed in the respective chapters. This manipulator is
referred to as the briber in the context of bribery, and as the chair
in the context of control.

We assume there is a set C of parties (actually running in E or
not), which we call the coalition. The manipulator aims to increase
the fraction of active votes of the coalition, and possibly also those
of some favored party therein. Specifically, the manipulator aims to
construct a modified election instance E = (2, V, %) satisfying one
or both of the following objectives:

DEFINITION 1 (JOINT OBJECTIVE). Given coalition target-fraction
¢ € (0, 1], the objective is that the fraction of active votes received by
the coalition parties is at least ¢:

fracf(C) >0 (OBJ-J)

DEFINITION 2 (FAVORED-PARTY OBJECTIVE). For a favored-party,
p1 € C, and a target-favored-party-ratio p € [0, 1], the objective is
that the fraction of active votes received by p1, relative to the votes of
the coalition, is at least p:

frac‘ré (p1)zp- fracf ©) (OBJ-F)

We separately consider two settings: where the manipulator
aims to satisfy both objectives, a setting we denote by J+F, and
the setting where the manipulator aims to satisfy only the Joint
objective, a case we denote by J. Clearly, J is a special case of J+F
(by setting p = 0). Thus, any hardness result for the former applies
also for the latter, and any polynomial-time algorithm for the latter
applies to the former as well.

3 FUTURE WORK

We introduced and studied bribery and control in parliamentary
elections, when the goal is to promote an entire coalition of parties.
This work lays the foundation for a wide range of open questions.

Manipulation Types. Broadening the scope of strategic manipula-
tions in parliamentary elections is especially compelling — particu-
larly the study of practices observed in real-world settings, such as
control via party splits and mergers, modification of the electoral
threshold, and destructive manipulations.

Coalition Dynamics. In practice, political dynamics are richer
and more complex than assumed in this paper. It would also be
interesting to extend our approach to settings where the manipu-
lator’s goal accounts for these dynamics — e.g., promoting one of
several coalitions or ensuring the preferred party is part of some
winning coalition — is an interesting direction for future work.

Multiple Manipulators. An interesting direction is to consider
settings with several manipulators, each with its own distinct objec-
tive. In this case, strategic considerations come into play, motivating
the study of the resulting dynamics and their equilibrium.
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