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How to Determine Order of Ties in a R Vector?

When working with numerical data in R, assigning a positional rank to elements within a sequence,
or vector, is a fundamental statistical operation. This process helps analyze data distribution and
relative performance. R handles ranking through its powerful built-in functions, which standardize
how values are ordered from lowest to highest.

The standard ranking process assigns the rank of 1 to the smallest value, and a rank equal to the

length of the vector ($n$) to the largest value. However, a complexity arises when two or more
elements possess identical values--a situation known as a tie. How R handles these ties is critical,
as it directly impacts the statistical integrity and interpretability of the resulting ranks.

To accurately manage these instances, R provides sophisticated control over tie resolution.
Determining the "order" of ties is not about changing their value, but rather assigning a consistent,
statistically meaningful rank to each tied element. This article details how to use R's primary
ranking mechanism, the rank function, to control and resolve ties using various methodologies
specified by its dedicated argument.

The rank() Function in R: Syntax and Parameters

The core mechanism for assigning ranks in base R is the rank() function. This function returns a

vector of ranks corresponding to the input vector, allowing users to quickly assess the relative
position of each observation. Understanding its syntax and key arguments is essential for effective
data analysis.

The rank() function utilizes the following structure:
rank(x, na.last=TRUE, ties.method="average")
Let's examine the critical parameters that govern the behavior of the rank() function:

X: This required argument represents the input vector containing the numerical values that are to
be ranked.

na.last: This parameter dictates the placement of missing values (NA). If set to TRUE (the default),
missing values are assigned the highest rank, effectively placing them last. If set to FALSE,
missing values are put first.

ties.method: How to handle ties (default is "average"). This is the most crucial argument for
handling identical values, specifying the policy used to assign ranks when two or more elements
are tied.

The precise handling of ties, controlled by the ties.method argument, transforms the simple
ranking operation into a flexible statistical tool, allowing analysts to choose the ranking method that
best suits their specific analytical needs and assumptions about the data distribution.
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Defining the Core Argument: ti es. met hod

The ties.method argument within the rank() function is specifically designed to resolve ambiguity
when multiple elements share the same value. By choosing the appropriate method, users can
dictate whether tied ranks should be averaged, assigned based on order of appearance, or
standardized to the minimum or maximum position they occupy.

This argument accepts six distinct strings, each resulting in a unique ranking calculation:

average: (Default setting) This method computes the average of the ranks that the tied elements
would have occupied had they been distinct. For instance, if two tied elements would have
occupied the 3rd and 4th positions, they both receive the rank of 3.5. This is the statistically
preferred method as it maintains the sum of ranks.

first: This approach assigns the lowest available rank to the first tied element encountered in the
vector, and sequentially increments the rank for subsequent tied elements. If the tied elements
occupy positions 3 and 4, the element appearing first receives rank 3, and the second receives
rank 4.

last: This is the inverse of "first". It assigns the highest available rank to the first tied element and
sequentially decrements the rank for subsequent tied elements, effectively favoring the elements
that appear later in the vector. If the elements occupy positions 3 and 4, the first element receives
rank 4, and the second receives rank 3.

min: This method assigns every tied element to the lowest available rank they jointly occupy.
Using the 3rd and 4th position example, both tied elements would be assigned the rank of 3.

max: Conversely, this method assigns every tied element to the highest available rank they jointly
occupy. Both elements in positions 3 and 4 would receive the rank of 4.

random: This method introduces an element of stochasticity by assigning ranks (from the set of
available tied ranks) randomly to the tied elements. If the elements are tied for positions 3 and 4,
one element receives 3 and the other receives 4, but the assignment is arbitrary and changes upon
recalculation.

The following examples demonstrate how to use each option in practice with a sample data frame
in R:

Initializing the Example Data Frame

To demonstrate the practical application of each ties.method, we will utilize a simple data frame
detailing player scores. This data frame contains five players, with a clear instance of a tie (Players
C and D both scored 10 points), which we will use to showcase how different ranking methods
resolve this specific tie.

We first construct the data frame in R:
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#create data frame
df <- data.frame(player=c('A’, 'B', 'C', 'D', 'E"),
points=c(5, 8, 10, 10, 17))

#view data frame
df

player points
1A5

2B8

3C10
4D10

5E 17

The key observation here is the tie between players C and D, who both scored 10 points. In a
traditional ascending rank assignment, these two players would naturally occupy the 3rd and 4th
rank positions. The subsequent examples will demonstrate how the various ties.method settings
influence the final rank assigned to these two tied individuals.

Example 1. Using rank() with ti es. net hod="aver age"

The "average" method is the statistical default because it ensures that the sum of the ranks
remains consistent, regardless of ties. It achieves this by assigning the mean of the rank positions
occupied by the tied observations to all those observations.

The following code implements the default rank() function behavior:

#create new column that ranks players based on their points value
df$points_rank = rank(df$points, ties.method="average")

#view updated data frame
df

player points points_rank
1A510

2B82.0

3C1035

4D1035

5E175.0

As illustrated in the output, players C and D were tied for the 3rd and 4th rank positions.
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Consequently, the rank function calculated the average of these two ranks (3 + 4) / 2 = 3.5,
assigning this value to both tied players. This fractional rank clearly indicates the presence of a tie
while preserving the relative statistical position of the observations.

Example 2: Using rank() with ties. met hod="first"

The "first" method is useful when the physical order of the data in the vector is meaningful, or when
you simply need a deterministic way to break ties based on initial appearance. It assigns ranks
sequentially based on the order the tied values appear within the input vector x, starting with the
lowest possible rank.

When implementing ties.method="first", the first player encountered with the tied score receives
the lower rank, and the subsequent tied player receives the higher rank:

#create new column that ranks players based on their points value
df$points_rank = rank(df$points, ties.method="first")

#view updated data frame
df

player points points_rank
1A51

2B82

3C103

4D104

5E175

In this scenario, Player C (appearing on row 3) and Player D (appearing on row 4) both scored 10
points. Since Player C was listed first, they received rank 3, and Player D received rank 4. This
method forces a distinct, integer rank onto every element, resolving the tie based on initial insertion
order, which might be critical in sequential data processing.

Example 3: Using rank() with ties. method="1ast"

The "last" method operates similarly to the "first" method, but it reverses the assignment principle:
the tied element that appears later in the input vector receives the lower rank, while the element

that appeared earlier receives the higher rank. This provides a ranking preference for the elements
encountered later in the sequence.

Here is the implementation of ties.method="last":
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#create new column that ranks players based on their points value
df$points_rank = rank(df$points, ties.method="last")

#view updated data frame
df

player points points_rank
1A51

2B82

3C104

4D103

5E175

When examining the output, we observe that Player C (first tied occurrence) received rank 4, and
Player D (last tied occurrence) received rank 3. Even though C appeared before D in the data
frame, the "last" method assigned the higher rank (4) to C and the lower rank (3) to D. This is a
subtle but important distinction from "first," requiring careful consideration of its effect on data
interpretation.

Example 4: Using rank() with ties. met hod="mi n"

The "min" method is highly straightforward and often used in scenarios where a conservative
ranking approach is desired. It assigns the lowest rank that the tied observations collectively
occupy to all those observations. This is often referred to as a "pessimistic" ranking, as it ensures
tied elements do not benefit from occupying higher rank positions.

We apply the ties.method="min" to our player data:

#create new column that ranks players based on their points value
df$points_rank = rank(df$points, ties.method="min")

#view updated data frame
df

player points points_rank
1A51

2B82

3C103

4D103

5E175
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Since players C and D occupied potential ranks 3 and 4, the "min" method assigned both players
the lowest of those positions, which is rank 3. This results in a discrete, integer rank assignment
without differentiating between the tied elements, ensuring they are ranked equally low among the
positions they occupy.

Example 5: Using rank() with ti es. net hod="max"

In contrast to the "min" method, the "max" method assigns the highest rank that the tied
observations collectively occupy to all observations. This is often viewed as an "optimistic" ranking
approach, granting tied elements the most favorable ranking position they could possibly hold.

The following code demonstrates the implementation of ties.method="max":

#create new column that ranks players based on their points value
df$points_rank = rank(df$points, ties.method="max")

#view updated data frame
df

player points points_rank
1A51

2B82

3C1l04

4D104

5E175

As expected, because players C and D were tied for rank positions 3 and 4, the "max" method
assigned both players the maximum rank available to them, which is rank 4. Like the "min" method,
this produces integer ranks, but by assigning the maximum value, it places the tied group as
favorably as possible relative to the elements that follow.

Example 6: Using rank() with ties. met hod="r andont

The "random" method is employed when the exact order of tied elements is irrelevant, yet a
distinct, non-fractional rank is required for every element. It randomly selects and assigns the
available rank positions (3 and 4 in our case) to the tied observations. Crucially, this method
introduces inherent instability, meaning the result will change every time the code is executed.

Implementation of ties.method="random":

#create new column that ranks players based on their points value

PSYCHOLOGICAL SCALES scales.arabpsychology.com



https://scales.arabpsychology.com/?p=97097
https://scales.arabpsychology.com
https://scales.arabpsychology.com

How to Determine Order of Ties in a R Vector?

df$points_rank = rank(df$points, ties.method="random")

#view updated data frame
df

player points points_rank
1A51

2B82

3C104

4D103

5E175

In this specific run, Player C was assigned rank 4 and Player D was assigned rank 3. If the code
were executed again, these assignments might be reversed (C=3, D=4). This method guarantees
that each tied observation receives a unique rank from the set of ranks they occupy, but sacrifices
repeatability and deterministic results. Note that when you use "random" for the ties.method, the
rank assigned to each value can change each time you run the code.

Conclusion: Choosing the Right Ties Method

The rank function in R provides a highly flexible mechanism for ordering data, particularly through
the powerful control offered by the ties.method argument. Choosing the correct approach is
essential for accurate statistical representation.

For most general statistical analyses where maintaining the distributional properties is paramount,
the default "average" method is recommended. However, if the analysis requires strict integer
ranks, methods like "min" or "max" provide non-fractional, deterministic results, while "first" and
"last" introduce a dependence on data sequence. The "random" method should be reserved for
specific simulation or randomization tasks where non-repeatable ranking is acceptable.

By mastering these variations in handling tied R vector values, developers and analysts can
ensure their ranking processes are robust, appropriate for the data type, and aligned with their
research objectives.
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