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In decision-making processes that involve voting—be it in political elections, organizational committees, or
jury deliberations—understanding the likelihood of specific voting outcomes is crucial. One particularly
interesting scenario is determining the probability that a candidate or proposal will be accepted with only a
single dissenting vote, meaning all but one voter are in favor. This situation often reflects a near-unanimous
consensus, with minimal disagreement. Calculating this probability involves an understanding of voting models,
voter independence, and the distribution of votes. This article explores the mathematical underpinnings of this
probability, the factors that influence it, and practical applications across various domains.

Understanding the Basic Concepts

Before delving into probability calculations, it's essential to clarify some fundamental concepts.

What Does "All But One" Mean in Voting?

The phrase "all but one" refers to a voting outcome where every voter except one agrees on the decision. For
example, if there are 10 voters, then 9 vote "yes" and 1 votes "no." The overall outcome depends on the voting
rules—such as majority, supermajority, or unanimity—but the focus here is on the scenario where only a single
dissenting vote exists amid otherwise unanimous support.

Types of Voting Rules and Their Impact

Different voting systems interpret these outcomes differently:

Majority voting: More than half of the votes are needed for acceptance. With only one dissenting vote,
acceptance is nearly certain if the majority threshold is met.

Unanimous voting: All votes must be in favor; thus, a single dissent prevents acceptance.

Supermajority: A higher threshold (e.g., two-thirds) is required, which affects the likelihood of only one
dissenting vote resulting in acceptance.

The probability calculations will depend on the specific voting rule in place.

Modeling Voting Behavior: Probabilistic Frameworks

To analyze the probability of a candidate being accepted with only one dissenting vote, we need to model how
voters make their choices.



Assumption of Independent Voters

One common assumption is that each voter makes their decision independently, with a certain probability of
voting "yes" or "no." This simplifies the calculations and allows us to use binomial probability models.

Probability of Voting "Yes" or "No"

Let’s denote:

- \( p \) as the probability that any individual voter votes "yes."
- \( 1 - p \) as the probability that they vote "no."

Under independence, the probability that exactly \( k \) out of \( n \) voters vote "yes" follows the binomial
distribution:

\[
P(X = k) = \binom{n}{k} p^k (1 - p)^{n - k}
\]

where \( \binom{n}{k} \) is the binomial coefficient.

Calculating the Probability of "All But One" Dissenting Vote

Suppose we consider a voting scenario with \( n \) voters, and we are interested in the probability that
exactly \( n - 1 \) vote "yes," and one votes "no." The specific outcome depends on the voting rule.

Scenario 1: Acceptance with All But One Dissent (Majority Rule)

In majority voting, the decision depends on whether the number of "yes" votes exceeds half of \( n \). For an
acceptance with only one dissent, the number of "yes" votes would be:

\[
\text{Yes votes} = n - 1
\]

since only one votes "no." The probability:

\[
P(\text{acceptance with all but one dissent}) = \binom{n}{n - 1} p^{n - 1} (1 - p)
\]

Given that \( \binom{n}{n - 1} = n \), this simplifies to:

\[
P = n \times p^{n - 1} \times (1 - p)
\]

This gives the likelihood that exactly \( n - 1 \) voters are in favor.



Scenario 2: Acceptance with All But One Dissent (Unanimous Voting)

In a unanimous voting system, acceptance requires all voters to vote "yes." Since we're considering only one
dissent, this scenario results in rejection, so the probability of acceptance with only one dissent under
unanimity is zero.

Scenario 3: Other Voting Thresholds

For supermajority requirements (e.g., two-thirds), the calculation depends on whether \( n - 1 \) votes reach
the required threshold. For example, if acceptance requires at least \( \lceil \frac{2n}{3} \rceil \) votes, then:

- If \( n - 1 \geq \lceil \frac{2n}{3} \rceil \), the outcome is possible.
- Otherwise, the probability is zero.

In such cases, the probability is:

\[
P = \binom{n}{n - 1} p^{n - 1} (1 - p)
\]

but only if the threshold is met.

Factors Influencing the Probability

Several factors impact the likelihood of a candidate being accepted with only one dissenting vote:

Number of Voters (\( n \))

- Larger groups tend to have lower probabilities for such specific outcomes if voter decisions are independent
and identically distributed.
- Smaller groups might have higher probabilities, especially when individual preferences are highly polarized.

Voter Independence and Similarity

- If voters are independent and have similar probabilities \( p \), the binomial model applies.
- Correlation among voters, such as influence or coalition formation, complicates the calculation.

Voter Bias (\( p \))

- When \( p \) is close to 1, the probability of \( n - 1 \) "yes" votes is high.
- When \( p \) is near 0.5, the probability is symmetric and tends to be lower.

Voting Threshold and Rules

- The specific threshold for acceptance determines whether the "all but one" scenario leads to approval.



Practical Applications and Examples

Understanding these probabilities has practical implications across various domains.

Political Elections and Voting Bodies

- Legislatures often require supermajorities for certain decisions.
- Knowing the probability of near-unanimous support helps in strategic planning and coalition building.

Organizational Committees and Board Decisions

- Assessing the likelihood of near-unanimous support guides decision-making processes.
- Helps in identifying contentious issues or consensus-building needs.

Judicial and Jury Decisions

- In juries, a single dissenting juror can prevent a conviction.
- Modeling the probability of such dissent informs discussions on jury unanimity requirements.

Limitations and Considerations

While the probabilistic models provide valuable insights, several limitations exist:

Assumption of independence: Real-world voters often influence each other, creating dependencies not
captured by simple models.

Fixed probability \( p \): In reality, voter preferences might vary widely.

Complex voting rules: Many decisions involve nuanced thresholds or weighted votes.

Dynamic factors: Preferences can change over time, affecting probabilities.

Despite these limitations, the models serve as useful starting points for understanding voting outcomes.

Conclusion

Determining the probability that a candidate will be accepted with only one dissenting vote involves
understanding the underlying voting process, assumptions about voter independence, and the specific decision
rules applied. By modeling voter behavior probabilistically, particularly through binomial distributions,
stakeholders can estimate how likely such near-unanimous outcomes are under various conditions. Whether in
political settings, organizational decision-making, or legal contexts, these calculations aid in strategic
planning, assessing consensus levels, and understanding the robustness of support for candidates or
proposals. While models have limitations, they provide valuable frameworks for analyzing complex voting
scenarios and fostering informed decision-making.



Frequently Asked Questions

What is the probability that a candidate will be selected if there is only one
dissenting vote among all voters?

The probability depends on the total number of voters and the assumption that each voter votes independently
and with equal likelihood. If each voter has a probability p of voting 'yes', then the probability that all but
one vote are in favor and one dissent is given by choosing the dissenting voter and the probability of the
remaining votes, typically modeled using the binomial distribution.

How can I calculate the probability of exactly one dissenting vote in an
election with n voters?

You can calculate it using the binomial probability formula: P = C(n, 1) p^(n-1) (1 - p), where p is the
probability of a 'yes' vote for each voter. This computes the chance that exactly one voter votes dissenting
and the rest vote in favor.

What assumptions are necessary to accurately determine the probability of
only one dissenting vote?

Key assumptions include that each voter votes independently, with the same probability p of voting 'yes', and
that votes are mutually independent. Additionally, it assumes no external influence or bias affecting individual
voting probabilities.

In a scenario where each voter has an equal chance of voting 'yes' or 'no',
what is the probability that only one dissenting vote occurs among n
voters?

If p = 0.5, the probability simplifies to P = n (0.5)^(n-1) 0.5, which further simplifies to n (0.5)^n. This
represents the probability of exactly one dissenting vote when votes are equally likely.

Why is understanding the probability of a single dissenting vote important in
decision-making processes?

Knowing this probability helps assess the likelihood of near-unanimous support or opposition, which is crucial
for strategic planning, risk assessment, and understanding the stability of consensus in voting scenarios.

Additional Resources
Probability of a Candidate Being Selected with Only One Dissenting Vote: An In-Depth Analysis

When examining decision-making processes in committees, boards, or electoral settings, understanding the
likelihood of a candidate being selected with only a single dissenting vote can offer valuable insights into
group consensus, decision dynamics, and voting behavior. This article explores the probabilistic underpinnings of
such events, breaking down the factors involved, the mathematical models applicable, and the practical
implications of these probabilities.

---



Understanding the Context: Voting Systems and Decision
Thresholds

Before delving into probability calculations, it’s crucial to grasp the context in which votes are cast and
decisions are made.

Types of Voting Systems

Different organizations and settings employ varied voting mechanisms, including:

- Simple Majority: More than half of votes are needed for a candidate to be selected.
- Supermajority: A higher threshold (e.g., two-thirds) required for approval.
- Unanimous Consent: All voters must agree.
- Plurality: Candidate with the most votes wins, regardless of majority.

The probability of a candidate passing with only one dissenting vote depends heavily on the specific voting
rules, particularly whether the decision requires a simple majority or some supermajority.

Decision-Making Thresholds and Their Impact

The critical thresholds influence how likely it is for a candidate to be approved with only one dissent. For
example:

- Majority Rule: If there are n voters, the decision is approved if votes in favor exceed n/2.
- Supermajority (e.g., 2/3): The number of favor votes must be at least ceil(2n/3).
- Unanimous: All n voters must agree.

When analyzing the probability of only one dissent, the total number of voters (n) and the threshold determine
whether this event is even feasible.

---

Modeling the Voting Scenario: Assumptions and Framework

To analyze the probability systematically, we need a clear model with assumptions; these include:

- Each voter votes independently.
- Voters have a fixed probability p of voting "yes" (favoring the candidate).
- The probability p may vary among voters, but for simplicity, we often assume identical voters (homogeneous
probability).
- Votes are binary: "approve" or "reject."
- The goal is to compute the likelihood that the total votes favor the candidate with exactly one dissenting
vote.

Key Parameters and Variables

| Parameter | Description | Typical Range or Values |
|------------|--------------|------------------------|
| n | Total number of voters | 3, 5, 10, 100, etc. |



| p | Probability a single voter votes "yes" | 0.5 (neutral), >0.5 (favor), <0.5 (oppose) |
| k | Number of "yes" votes | varies based on scenario |

---

Calculating the Probability: The Binomial Model

The core probabilistic model used here is the binomial distribution, which describes the number of successes
(votes in favor) in a fixed number of independent Bernoulli trials (voters), each with probability p.

Basic Binomial Probability Formula

\[
P(K = k) = \binom{n}{k} p^k (1 - p)^{n - k}
\]

Where:

- \(\binom{n}{k}\) is the binomial coefficient.
- \(k\) is the number of "yes" votes.

---

Determining the Conditions for "Only One Dissenting Vote"

The event of interest is: the candidate is accepted with exactly one dissenting vote.

What does this mean?

- Total votes: n
- Number of "yes" votes: k
- Number of "no" votes: n - k

For the candidate to be selected with only one dissenting vote, the following conditions must be met:

1. The total votes in favor meet the required threshold (e.g., more than half, two-thirds, or unanimity).
2. The number of dissenting votes is exactly one, i.e., \(n - k = 1\), or equivalently, \(k = n - 1\).

Thus, the event corresponds to the scenario:

\[
\text{Number of "yes" votes} = n - 1
\]

---

Calculating the Probability for Different Decision Thresholds

The probability depends on the voting threshold and the assumptions about voter independence and uniformity.



Case 1: Simple Majority Decision

Threshold: more than half of the votes (i.e., \(\lceil n/2 \rceil\))

Event: Candidate is approved with exactly one dissenting vote, which requires:

\[
k \geq \lceil n/2 \rceil
\]
and

\[
n - k = 1 \Rightarrow k = n - 1
\]

Feasibility: For the event to be possible, \(k = n - 1 \geq \lceil n/2 \rceil\).

- For example, if \(n=5\), then \(k=4\). Since \(\lceil 5/2 \rceil=3\), and \(4 \geq 3\), this event is possible.

Probability Calculation:

\[
P(\text{candidate selected with exactly one dissent}) = P(K = n - 1) = \binom{n}{n - 1} p^{n - 1} (1 - p)^{1}
\]

\[
= n \times p^{n - 1} \times (1 - p)
\]

Interpretation: The probability depends on the number of voters, the probability p that each votes "yes," and
the binomial coefficient.

---

Example Calculation:

Suppose:

- \(n=5\)
- \(p=0.6\) (each voter has a 60% chance of voting "yes")

Then,

\[
P = 5 \times (0.6)^4 \times 0.4 \approx 5 \times 0.1296 \times 0.4 = 5 \times 0.05184 = 0.2592
\]

So, there's approximately a 25.92% chance that the candidate passes with exactly one dissenting vote under
these assumptions.

---

Case 2: Supermajority Thresholds (e.g., 2/3)



Suppose the decision requires at least \(\lceil 2n/3 \rceil\) "yes" votes.

Event:

\[
k \geq \lceil 2n/3 \rceil
\]
and

\[
n - k = 1 \Rightarrow k = n - 1
\]

Check if \(k = n - 1 \geq \lceil 2n/3 \rceil\).

- For example, with \(n=9\):

\[
\lceil 2 \times 9 / 3 \rceil = \lceil 6 \rceil = 6
\]

and

\[
k = 8

\]

Since 8 ≥ 6, the event is feasible.

Probability:

\[
P = \binom{n}{n - 1} p^{n - 1} (1 - p) = n \times p^{n - 1} \times (1 - p)
\]

The same formula applies, but the event’s feasibility depends on the threshold.

---

Implications of the Model: Voter Behavior and Group Size

The calculations reveal several important points about the likelihood of such decision outcomes:

- Voter agreement probability increases with p: If voters are highly likely to approve (p close to 1), the
probability of passing with only one dissent is higher.
- Group size matters: Larger groups tend to reduce the probability of such narrow margins because the binomial
distribution becomes more concentrated around the mean.
- Decision thresholds significantly impact feasibility: Higher thresholds (supermajorities) may make passing with
just one dissent impossible or highly unlikely.

---



Practical Applications and Significance

Understanding the probability of a candidate passing with only one dissent has real-world relevance:

- Assessing decision robustness: Narrow approvals suggest contentious or marginal consensus.
- Designing voting systems: Knowing these probabilities helps organizations set thresholds that balance
inclusivity and decisiveness.
- Analyzing group dynamics: High probabilities of only one dissent might indicate polarization or strategic
voting patterns.
- Predicting outcomes: For political analysts and organizational leaders, probabilistic models inform
expectations and strategic planning.

---

Limitations and Extensions of the Model

While the binomial model provides a solid foundation, it has limitations:

- Assumes independent votes, which may not reflect real-world correlations.
- Assumes identical voter probabilities (p), ignoring voter influence, alliances, or pressure.
- Does not account for strategic voting, where voters may vote differently based on expectations.

Extensions could include:
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