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How to Elect an Assembly

Districted electoral systems are 
commonly used in the U.S. and many 
other places.

But districting can result in a highly-
skewed assembly.



Proportional Representation

Party List System

Single Transferable Vote

Cumulative Voting



Cumulative Voting

Each voter can cast multiple votes.

Votes can but need not be repeated.

Candidates receiving the most votes form 
the assembly.



Cumulative Voting – Example

City council has 5 seats.

Voters can each cast 5 votes.

Top 5 vote recipients are elected.



Cumulative Voting – Example

If population is well-distributed, a 40% 
minority may get no representation in a 
districted system.

20% minority can cluster votes to elect 1.

40% minority can cluster votes to elect 2.



Where is CV used?

Some U.S. cities (often judicially imposed)

Formerly in some U.S. state legislatures

Some stockholder elections



Problems with CV

How do knowledgeable voters divide an 
odd number of votes amongst an even 
number of candidates?

Large numbers of voter errors.



Common CV Voter Errors

Many voters do not understand that they 
can cast multiple votes and cast just one.

Many voters who cast multiple votes do 
not understand that they can cast 
multiple votes for a single candidate.



CV Voting Strategy

When is it best to spread votes out?

When is it best to cluster votes onto a 
single candidate?



CV Voting Strategy

Claim:

In all practical situations, a 
rational voter should cluster all 
votes onto a single candidate.



Sketch of Proof of Claim

Construct a utility function 𝑓𝑖 𝑗 for the 

expected value to a voter of casting the 𝑖th

vote for the 𝑗th candidate.



Properties of Utility Function

Affected by both

Value to voter of each candidates election

Likelihood of a vote deciding an election

Usually implicit and not explicitly 
computed



Basic Lemma
For first two votes,

𝑓1 ∗ ≈ 𝑓2(∗)

In general,

𝑓𝑖 ∗ ≈ 𝑓𝑖+1 ∗



Conclusion

All of a rational voter’s votes 
should be for the same 
candidate.



Exceptions (1)
A voter who controls a large fraction of the 
votes in an election

Examples:

A very small election

A tightly controlled election

A large corporate shareholder



Exceptions (2)
A voter with near perfect information 
about an election

Example:

I have 4 votes and know that candidates 𝐴
and 𝐵 each have 60 votes and prefer 
candidates 𝐶 and 𝐷 who each have 59 votes.



Exceptions (3)
A non-standard utility function

Example:

I have 2 votes in a science fair in which I have 
2 children participating.



Principle Finding

Cumulative voting confuses 
voters and encourages them to 
act against their own interests.



Alternatives to CV

Single Non-Transferable Vote

Equal and Even Cumulative Voting

Unbalanced Assemblies



Questions?


