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When To Use Cohen’s κ, If Ever? 

Xinshu Zhao 

 

Abstract 

 

 For half a century, Cohen’s1 κ has been the most often used general indicator of reliability. 

It has been cited by more than three thousand journal articles between 1994 and 2009, according to 

Social Science Citation Index.   

 

This article presents 14 paradoxes to show that κ is not a general indicator.  An analysis of 

κ’s mathematics and underlying logic uncovers three assumptions: Each assessor predetermines a 

quota and faithfully enforces it. Assessors maximize chance diagnosing as the second priority. 

Assessors conduct honest diagnosing as the last priority.   These assumptions have three 

implications: Assessors perform constrained task of assigning objects to categories predetermined 

by the quota. Assessors fix the distribution before diagnosing. Assessors apply variable benchmark 

depending on predetermined distribution. 

   

These assumptions constitute boundaries beyond which κ should not be used.   

We show that the 14 paradoxes emerge because κ is used beyond its boundaries – when at least one 

of the three assumptions is violated.  

 

We conclude that, when the assumptions do not hold, κ does not apply.   

As the assumptions rarely hold, we rarely should use κ, if ever. 
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When To Use Cohen’s κ, If Ever? 

 

Cohen’s1 κ has been the most often used indicator of reliability.  In Social Sciences Citation 

Index (SSCI),  Cohen’s1 1960 article was cited by 3,304  articles between 1994, the first full year of 

the index, and 2009. The number increased from 203 in 1994 to 241 in 2008 and 273 in 2009.  

Keyword searches of “Cohen’s Kappa” generated 882 articles in Medline and 647 articles in 

Communication and Mass Media Complete (CMMC), 1994-2009.  The two numbers jumped from 

15 and 8 in 1994 to 112 and 64 in 2009. 

 

Other indicators are available, including Yule’s2 Y, Bennett et al’s3 S, Scott’s4 π, Holsti’s5 

coefficient, Maxwell’s6 RE, Krippendorff's7 α,  Perreault and Leigh’s8 Ir, Feinstein and Cicchetti’s9 

ψ, Potter and Levine-Donnerstein’s10 redefined π, and Gwet’s11 γ.  Scott’s4 π, the second in 

popularity, appeared less than one tenth as often as κ in SSCI. 

 

 

Unreliable Reliabilities? 

 

Each of the indicators was designed to be the general indicator of the same concept, 

reliability, which is defined as agreement12.  Yet they produce different, sometimes drastically 

different, statistics. Indicators of reliability do not appear reliable themselves. 

 

Is it possible that there are several reliability concepts, one general and others specialized, 

each having its own indicator? Could κ be one of them? 
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Such questions have not been asked before.  This paper focuses on Cohen’s1 κ. We will first 

introduce 14 paradoxes to show that κ does not measure general reliability, although it could be 

useful in particular circumstances. We will further analyze the mathematics and logic of κ to pin 

point these circumstances. We will use the simplest case, binary scales with two assessors.  The 

conclusions also apply to nominal scales of more categories with more assessors.    

 

 

Cohen’s κ 

 

Agreement rate (Ar) has often been used to indicate reliability5,13,14: 

 

Ar =
A

N
     Eq. 1 

 

Here A is the number of cases on which assessors agree, and N is the total number of cases 

analyzed. 

 

Many authors1,4,7,12 argued that Ar included agreements due to chance (Ca), therefore 

overestimates reliability.  Cohen1 calculated chance agreement rate (Ca) using the two assessors’ 

positive answers (Ma & Mb) and negative answers (La & Lb): 

 

Ca = (
Ma

N
) (

Mb

N
) + (

La

N
) (

Lb

N
)   Eq. 2 
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Cohen1 recommended κ as the general indicator of reliability corrected for chance 

agreement: 

 

κ =
Ar−Ca

1−Ca
      Eq. 3 

 

Cohen15 gave another expression of κ using observed disagreement rate (Dr) and expected 

disagreement due to chance (Cd):   

 

 κ = 1 −
Dr

Cd
      Eq. 4 

Equations 4 is equivalent to Equation 3 because: 

 

 1 = Ar + Dr      Eq. 5 

 1 = Ca + Cd      Eq. 6 

 

 

Two Known Paradoxes 

 

Two paradoxes have appeared in the literature. We will add a dozen below.  The 14 

paradoxes challenge the common belief that κ is a general indicator of reliability. All calculations 

hereafter are done by hand, verified by Excel and PRAM (2010) software.  

 

Paradox 1: High agreement, low κ.  Feinstein and Cicchetti16 first called it a paradox.  Here 

is a more dramatic example: Suppose two assessors asked 1,000 patients if they know the word 
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“psychiatry.”  Each assessor found 999 “yes” and one “no,” with 998 positive agreements and two 

disagreements, generating a 99.8% agreement rate.  Yet κ would be -.001. As zero κ indicates a 

totally unreliable instrument, does a negative κ indicates a worse than totally unreliable instrument? 

How could it be so bad with a near-perfect agreement rate? Is the symptom an indictment on the 

instrument, or on κ? 

 

Paradox 2: Zero change in Ar causing radical drop in κ.  Cohen’s κ is supposed to measure 

reliability, which is defined as agreement.  As Feinstein and Cicchetti16 pointed out, κ should rise 

and fall with Ar. Kraemer17, however, pointed out that, with no change in Ar, κ changes with “base 

rate,” the frequency distribution of cases.  Uneven base rates such as 1%-99% generate lower κ than 

even base rates such as 50%-50%. Grove et al18 and Spitznagel and Helzer19 called it “base rate 

problem”c.f.20,21.  Grove et al.’s18 empirical study supported Kraemer’s17 claim. Feinstein and 

Cicchetti16 called it a paradox. 

 

Here is a stronger example.  Revising Paradox 1, suppose two assessors initially agreed on 

998 “yes” and one “no,” plus one disagreement, producing an Ar=99.9% and κ=.6662.  Suppose the 

two assessors found a clerical mistake in the negative agreement and flipped it, resulting in 999 

agreed positives and one disagreement, and increasing the average of the positive base rate from 

99.85% to 99.95%.  While Ar remains 99.9%, κ drops from .6662 to 0, which is two thirds of the 

distance between “perfectly reliable” and “totally unreliable.”  

 

Spitznagel and Helzer19 referred to base rate as “prevalence.” Perreault and Leigh8 called it 

“distribution,” which we will also use hereafter.    
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A Dozen More Paradoxes 

 

 Cohen’s κ does not have just two paradoxes. Here are a dozen more. 

 

Paradox 3: Undefined κ:  When two assessors agree that percent frequency of one category 

is 100% and another is 0%, κ is undefined. Had κ been a general indicator, there should not have 

been blind spots.  0-100% and 100-0% are the two ends of all possible distributions, like the two 

ends of a ruler that define its length and scope. Does κ have a gene defect permeating everywhere, 

but only manifesting its worst symptoms at the two ends?   

 

Paradox 4: Eliminating disagreements producing no improvement in κ. Extending Paradox 

1: With just two disagreements, eliminating one or both should improve κ significantly, right?  

Wrong. Suppose one assessor found an error in his only negative finding and flipped it, reducing 

disagreements by half, and increasing agreements to 99.9%.  One might expect κ to improve half 

way toward 1, to be around 0.5. Instead, κ barely moved, to 0. Suppose the other assessor also 

flipped his only negative finding, improving agreement to 100%.  Would κ jump to 1 for perfect 

reliability?  No, κ cannot be calculated, like in Paradox 3! 

 

Paradox 5: Tiny rise in Ar causing radical rise in κ. With 998 agreements on “yes”, suppose 

one assessor flipped his originally positive decision in one of the two disagreements.  Now 

disagreement decreased to one and agreements increased to 999.  Ar improves slightly from 99.8% 

to 99.9%. Given what just seen in Paradox 4, one might expect κ to change little.  Instead, κ jumps 

from -.001 to .6662. 
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Paradox 6: Rise in Ar causing radical drop in κ.  Suppose two assessors initially had two 

disagreements and 998 agreements, with 997 positive and one negative, κ=.4993 and Ar=99.8%. 

Suppose one assessor found all his three negative decisions erroneous, and flipped each, resulted in 

999 positive agreements and one disagreement.  While Ar increased slightly to 99.9%, κ dropped 

drastically to 0%.  

 

------------------------------- 

Table 1. Cohen’s Chance Agreement as a Function of Two Distributions 

Figure 1. Cohen’s Chance Agreement (Ca) as a Function of Two Distributions 

------------------------------- 

 

Paradox 7:  Radically and erratically moving bar.  To highlight the paradoxes, the above 

examples used extremely uneven distributions, e.g., 99.8-0.2%.  More even distribution would have 

produced symptoms of the same pattern, although the resulted paradoxes would not appear as 

dramatic.  Cohen’s chance agreement (Ca) is a function of distribution.  Table 1 shows how Ca 

changes with distributions reported by two assessors.  Figure 1 visualizes how dramatic and erratic 

are the changes. As an example, Figure 2 illustrates one slice of Figure 1, where the two assessors’ 

distributions are equal to each other. Here Ca moves between 50% and 100% following a U curve as 

distribution changes from entirely even to extremely uneven.  In Table 1, this slice is the diagonal 

from the lower left to the upper right. Ca can also be straight lines, as is the case with four sides of 

Table 1.  In Figure 1, they are the four slices where one distribution is 0-100% or 100-0%. As the 

other distribution moves between 0-100% and 100-0%, Ca moves linearly between 0% and 100%.  

Figure 3 shows five more slices showing Cohen’s chance agreement as a function of one 

distribution when the other distribution is fixed at 0%, 25%, 50%, 75% or 100%.  
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------------------------------- 

Figure 2. Cohen’s Chance Agreement (Ca) as a Function of Distribution when Wa=Wb 

 Figure 3. Cohen’s Chance Agreement (Ca) as a Function of Distribution A (Wa) Given Distribution 

B (Wb) 

------------------------------- 

 

 Ca is the bar that Ar must pass to produce an above-zero κ, according to Equation 3.  Ca 

ranges between 0% and 100%.  The closer Ca is to 100%, the less room above for Ar, the less 

chance for a high κ. When Ca reaches 100%, there is no chance for Ar to pass Ca.  That’s the 

technical reason that κ is undefined there (Paradox 3).  However, the table and three figures show 

from various angles that Ca moves gradually from 0% to 100% with no gap or abrupt turn.  This 

supports our suspicion that undefined κ is not isolated incidents, but crying symptoms of pervasive 

defects hidden in κ as a general indicator of reliability.  The moving bar also explains why κ 

changes with distribution (Paradox 2). Why should the “bar” move so much, covering the entire 0-1 

scale? Why should the bar move at all depending on distributions?   

 

Paradox 8:  Punishing agreement.  Ca not only moves systematically, it moves to punish the 

good and reward the bad.  When one assessor’s distribution Wa is 100%, Ca is equal to the other 

assessor’s distribution Wb, according to Figures 1, 3 and Table 1. So an increase in Wb would bring 

it closer to Wa, hence increase Ar, at the same time increase Ca!  It means that higher agreement (Ar) 

brings higher bar (Ca), while higher disagreement brings lower bar. The same pattern exists when 

Wb is 100%, or when Wa or Wb is 0%.  The maximum agreement at the lower left and upper right 

corners of Table 1 makes Ca=100%, which is impossible to pass, while the maximum disagreement 

at the other two corners makes Ca=0%, which is no bar at all.  While the paradoxical pattern is most 

dramatic along the four sides encompassing the table, it also manifests inside.  Reliability is defined 

as agreement.  Why does κ systematically punish agreement and reward disagreement?   
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Paradox 9: Honest work as bad as coin flipping. Suppose we show 60 television segments, 

50 of which contain subliminal drug advertisements barely recognizable when played at normal 

speed.  One assessor found the ads in all 60 segments, making 10 false alarms, while the other 

recognized only 40, calling 10 false negatives.  The 40 positive agreements and 20 disagreements 

produce a 66.667% Ar and a 83.333% average distribution, which matches perfectly the target 

distribution. Now suppose we ask the assessors to flip coins without looking at any television 

segments, ever. Their Ar would be expectedly around 50%, 16.667% lower than honest assessing.  

Their average distribution would also be around 50%, 33.333% lower than the target distribution.  

The two methods, however, would produce identical κ, both being 0!  

 

Paradox 10: Punishing Improved Diagnosing.  In Paradox 6, the improvement in Ar is due 

to one assessor correcting his errors, hence a case of improved diagnoses causing a drastic drop in κ, 

from .49 to 0!   Of all the troublesome symptoms of κ, this one may be among the most condemning. 

Paradox 2 is another example. When the two diagnosticians corrected their errors, their diagnoses 

improved, causing κ to drop even more drastically, from, .67 to .0000.   

 

 Paradox 11: Circular logic.24  Cohen’s κ is a function of the observed distribution, whose 

quality is dependent on the quality of the assessment instrument.  But that’s the very instrument that 

κ is to evaluate.  Cohen’s κ depends on the instrument’s reliability to assess the instrument’s 

reliability!  

 

 Paradox 12:  Nothing but chance.  Equation 6, which says 1=Ca+Cd, represents a critical 

assumption in Cohen’s κ: chance diagnoses, which include chance agreements (Ca) and chance 
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disagreements (Cd), constitute 100% of the expected outcomes.  But where is honest diagnosing? Is 

it possible that some assessors have some sense of honesty? Should there be some honest 

diagnosing besides chance diagnosing? Would something like Equation 7 be closer to typical 

assessor behavior?  

    1 = Ca + Cd + Oa + Od   Eq. 7 

 Here Oa stands for “objective agreements” and Od for “objective disagreements.” 

 

Paradox 13: Apples compared with oranges. The numerator of Equation 3, (Ar-Ca), 

represents “objective agreements.”  The denominator, (1-Ca), represents “expected chance 

disagreements.” The division, which defines κ, compares the numerator as a part with the 

denominator as the whole to produce a percentage figure. So κ is actually the result of comparing 

objective agreements with  chance disagreements. Why are apples compared with oranges?  Why 

not compare the apple with all apples, e.g. objective agreements with objective diagnoses (Oa+Od), 

or the entire scale, (Oa+Od+Ca+Cd)? 

 

Paradox 14: Pandas and humans as subgroups of women?  If we calculate 

(women/humans), we are asking “what percent of humans are women?” which assumes all women 

are humans and are a subgroup of humans.  So when the κ-defining Equation 4 calculates (Dr/Cd), 

Cohen is asking “what percent of chance disagreements are observed disagreements?” which 

assumes all observed disagreements are due to chance, and are a subgroup of chance disagreements. 

But how could all disagreements be due to chance? Are there at least some objective disagreements?  

Why shouldn’t chance disagreements and objective disagreements be the two subgroups of 

observed disagreements? Was κ built on assumptions like “humans are a subgroup of women?” 
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Further, if observed disagreements are a subgroup of chance disagreements, what’s the other 

subgroup(s)? It’s objective agreements (Ar-Ca), which is implied by (Ar-Ca)+Dr=Cd derived from 

Equations 3 and 4.  Why should agreements be a subgroup of disagreements? Was κ built on 

assumptions like “pandas and humans are the two subgroups of women?” 

 

Any of the paradoxes may invalidate κ as a general indicator of reliability. Cohen’s κ might 

be useful only within a certain boundaries, beyond which the paradoxes would arise.  The next 

section will define these boundaries, and test their validity by applying them to resolve the 

paradoxes. 

 

Assumptions and Implications 

 

To explain chance agreement, reliability methodologists7(pp133-134),12(pp129-130) often use the 

analogy of two assessors drawing from an urn with black and white marbles. If both draw black 

they would agree the patient is positive, if both draw white they would agree the patient is negative, 

in both cases without looking at the patient or glancing over his records. That’s the chance 

agreements that we calculate using Eq. 2 and remove using Eq. 3 or 4.  

 

 These sound reasonable, therefore widely accepted, as they were told as hypothetical stories 

without many believing they actually happened.  As Riffe, Lacy, and Fico22(p151) pointed out, “that 

agreement can take place by chance does not mean it does … All agreements could easily be the 

result of a well-developed protocol.”  
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The mathematics of Cohen’s κ, however, treats marble drawing as real, but not hypothetical, 

and therefore entails strong assumptions about the coders’ behavior and intent: 

 

Assumption 1, Individual quotas. There are two ways to understand Equation 2 that defines 

Cohen’s chance agreement.  One is to use the common analogy of marble drawing.  The four 

numerators in Equation 2 are supposed to be “marble distributions” in the urns.  As marble 

distributions are unknown, Cohen inserted “observed distributions” reported by assessors, 

mathematically equating the two.  But observed distributions are supposed to reflect the “target 

distribution” among patients, not marble distributions in urns.  Assessors can draw from 60% and 

70% black marbles, while diagnosing patients with 5% prevalence.  If the diagnoses are done 

honestly, the observed distributions should be at least somewhat related to the target distribution 

and unrelated to the marble distributions.  

 

Marble distributions must be set before drawing, which must precede the assessment that 

will produce the observed distributions.  There is only one way marble distributions could equal 

observed distributions regularly and precisely -- someone preset quotas that are accurately executed 

in both the marble placing and the assessment. Equation 2 uses each assessor’s observed 

distribution as the marble distribution in her urn, hence “individual quotas.” While ordinary marble 

drawing contains sampling errors, Equation 2 leaves no room for sampling errors, implying that κ 

assumes individually strict quotas -- each assessor executes her quota so faithfully that her observed 

distribution is identical to her marble distribution.   
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Another way to understand Equation 2 is to analyze the “agreement matrix,” reproduced in 

Table 2, which Cohen1 adapted from χ2 procedure to calculate and justify κ. While χ2 multiplied 

margins to calculate the probabilities expected under the null hypothesis, Cohen1(p38) did the same to 

calculate Ca, stating “…agreement … expected by chance … is readily determined by the joint 

probabilities of the marginals,” which we call “observed distributions.” Cohen1 did not offer any 

further explanation or justification. Multiplying margins to calculate χ2 were common practices, and 

the agreement matrix looked just like a χ2 matrix.   

 

------------------------------- 

Table 2. Cohen’s1 Agreement Matrix of Proportions 

------------------------------- 

 

But the two matrices are different.  The contents are different. Krippendorff23(p224) pointed 

out that “contingency (χ2) matrices … tabulate the number of units being coded” while 

“coincidence (agreement) matrices” tabulate “the number of values that participate in pair 

comparisons.” More importantly, the variables are different.  The variables of χ2 matrices, such as 

race and locale, are assumed to be independent of each other. The variables of agreement matrices, 

however, are supposedly assessors’ honest observations of the same objects.  They are dependent 

on the same thing, therefore cannot be independent of each other. 

 

By calculating the joint probabilities of race and locale, χ2 assumes that race and locale are 

independent.  Likewise, by calculating Cohen’s Ca, κ assumes that the assessors’ observations are 

independent.  If they are independent of each other, they cannot come from the honest observations 

of the same thing. We have to find two other sources that justify their independence. We found such 

sources in two independently predetermined quotas, one for each assessor.   
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Assumption 2, Secondary random: By removing chance agreement with Equation 3, κ 

assumes that deliberate chance diagnosing was not hypothetical, but real – no empirical research 

should have “removed” or “corrected for” anything that’s only imagined.  Equation 3 stipulates that 

marble drawing precedes and confines honest diagnosing.  Chance diagnosing is assumed to take 

place regularly to the maximum extent under the quotas described in Assumption 1.  We call it 

“secondary random,” – second only to individual quotas. 

 

Assumption 3, Limited honesty: By estimating reliability using Equation 3, κ assumes that 

honest diagnosing takes place, but confined to times when marbles’ colors mismatch.  The 

probability of the mismatch ranges from 0%, when all marbles have the same color, to 50% , when 

black and white are half and half.  So honest diagnosing is presumably confined to 0%-50% of the 

cases pending the mercy of the marbles.   

 

The three assumptions together portray the following Scenario:  

 

a.  Each assessor sets a quota for the black and white marbles, and fills her urn accordingly 

(Assumption 1).  

b. They take a patient.   

c. Each assessor draws a marble randomly from her urn.  If both draw black, each reports 

positive; if both draw white, each reports negative; in either case they do not look at the 

patient or examine his records (Assumption 2). If and only if they draw a black and a 

white will they diagnose objectively, at which point they may honestly agree or disagree 

(Assumption 3), and report accordingly. 
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d. The assessors put each marble back into her urn.   

e. Each assessor reviews the positive and negative cases she has reported.  If either type of 

cases has reached her quota, she stops random drawing and diagnosing, and reports the 

remaining patients as required by the quota.  If neither has reached the quota, she goes to 

Step f. (Assumption 1) 

f. The assessors repeat Step b and the subsequent steps until all patients have been 

“diagnosed.” 

 

The three assumptions have several implications. 

 

Implication 1: Constrained task: Assumptions 1 and 3 imply that the purpose of a study is 

not to find out how many patients are in one category or another, which has been pre-decided by the 

quotas.  The only purpose is to place patients into appropriate categories under the quotas. 

 

Implication 2: Fixed distributions: These assumptions also imply that the observed 

individual distributions do not change within a study when the assessors improve their work, as 

their “work” is only to assign patients to categories, but not to assess distribution between 

categories.      

 

Implication 3: Variable benchmark: Assumptions 1 and 2 imply that chance agreement Ca 

is a function of the marble distributions, which are set to be equal to the observed distributions. 

When two urns have almost all marbles of the same color, the assessors have close to 100% 

probability agreeing by chance, and close to 0% opportunities to diagnose honestly.  Hence the bar, 

Ca, should be set close to 100%.   At the one extreme, when all marbles are of the same color, the 
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assessors have no chance to do any honest diagnosing, therefore Ca=100% and κ undefined. 

Although Ar would be 100%, it is all deemed due to chance.  At the other extreme, when one urn 

has all black marbles and the other urn all white marbles, the assessors have no opportunity to agree 

by chance, therefore the bar set at 0%, when Ar is also 0%.  Table 1 and Figures 1-3 display the 

entirety of the changing benchmark from various angles in various details.  

 

If a study is conducted in a fashion described by the three assumptions and three 

implications, κ would be an appropriate indicator of reliability. If not, then κ would not. 

 

Resolving Paradoxes 

 

How would these boundaries explain the 14 paradoxes? 

 

Paradox 1: High agreement, low κ.  We found this paradoxical because we assumed the 

assessors assessed honestly.  Cohen’s κ assumed differently.  According to Assumption 1 and 

Implication 3, all of the observed agreement (Ar=99.8%) is due to chance because each assessor 

drew from 999 or 998 black marbles and one or two white marbles. They had two opportunities out 

of one thousand to do honest assessment. They disagreed both times. Low κ is right. 

 

Paradoxes 2, 4, 5, 6 & 10: κ moves erratically. In each of five situations, the assessors 

assessed honestly without quota.  Distributions changed as the assessors improved their work.  

Cohen’s κ, however, assumes the assessors apply strict quotas (Assumption 1), therefore 
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distributions do not change with improved work (Implication 2).  Cohen’s κ appears paradoxical 

because it was used beyond its boundaries. Again, there is no paradox. 

 

Paradox 3: κ cannot be calculated.  We thought a perfect agreement should be credited 

with a decent κ, assuming some of the agreements must be honest.  Cohen’s κ, however, assumes 

all agreements due to chance, and assessors have not even a chance to be honest (Implication 3), 

therefore κ should not be calculated. 

 

Paradox 7:  Erratically moving bar.  We found it paradoxical because we didn’t think the 

bar, as a part of the general indicator applied to typical studies, should move with distribution. But κ 

is not a general indicator.  It’s to be used only when Assumptions 1-3 are met.  Under these 

assumptions, especially derived Implication 3, the bar should move.  

 

Paradox 8:  Punishing Agreement. We found this paradoxical because we compared Ca, 

hence κ, across different distributions. Under Assumptions 1&3 and Implications 1&2, Ca and κ 

would reward higher agreement, but only within a fixed distribution. When distributions change, 

higher observed agreement is deemed from higher chance agreement, hence less opportunities for 

honest diagnosing, which κ should punish according to Implication 3.   

 

Paradox 9: Honest diagnosing is as bad as coin flipping.  We found the zero κ paradoxical 

in contrast to the nearly 67% agreement rate, because we knew the assessors assessed honestly.   

Assumptions 2 and 3, however, stipulate that assessors started by drawing marbles. Without a 
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glance at the TV, they should have obtained 67% agreements.  This means they did not produce any 

honest agreement.  Zero κ is exactly what they should get.   

  

Paradox 11: Circular logic.24  We found it circular because we thought the distribution 

embedded in κ came from assessors’ observations.  We were wrong.  The distribution came from 

pre-determined quotas independent of the observations, according to Assumption 1 and Implication 

1.   

 

Paradox 12: Nothing but chance. We found Eq. 6 paradoxical because we believe  assessors 

assessed objectively, before and beyond chance. Assumptions 2 and 3, however, stipulate that 

assessors maximize chance diagnosing under quotas, and assessors assess honestly only when 

marbles instruct them to.  “Nothing but chance” is one of κ’s operating boundaries, within which Eq. 

6 is right.  

  

Paradox 13: Apples compared with oranges. We found it paradoxical because we did not 

realize that, under κ’s Assumptions 2 and 3, chance disagreement is objective diagnosing (Cd= 

Oa+Od) -- assessors diagnose objectively when and only when marbles disagree.  

 

Paradox 14: Humans a subgroup of men? We found Equation 4 paradoxical because we 

thought chance disagreement is a subgroup of observed disagreement. Under Assumption 2, 

however, assessors agree whenever marbles agree (chance agreement); they diagnose honestly 

(honest diagnosing) only when marbles disagree (chance disagreement), during which they may 



20 

 

 

agree (honest agreement) or disagree (observed disagreement=honest disagreement).  Therefore 

observed disagreement is a subgroup of chance disagreement.  No paradox. 

 

Conclusion 

 

 The six assumptions and implications can resolve the 14 paradoxes, supporting our 

speculation that κ does not measure general reliability. Cohen’s κ measures reliability under special 

conditions when assessors 1) enforce individual quotas, 2) exercise secondary random, and 3) 

practice limited honesty, which imply that the assessors 4) perform constrained task, 5) require 

fixed distribution, and 6) entail variable benchmark. When any of the six conditions does not hold, 

κ doesn’t apply. 

 

 These conditions rarely hold.  Even if they do, we should usually throw out the data and 

redo the study honestly.  Only in an extraordinary situation, when the uncontaminated part of the 

data is too precious to discard and impossible to re-collect, should we apply κ for repair and rescue.  

We should use Cohen’s κ rarely, if ever.  

 

 The question is, then, is there a general indicator of reliability? Which one?  
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Tables 

 

Table 1. Cohen’s Chance Agreement as a Function of Two 

Distributions* 

 Distribution A: 

Percent of Positive Findings by Assessor A (Wa) in% ** 
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*

 

10

0 
0 10 20 30 40 50 60 70 80 90 100 

90 10 18 26 34 42 50 58 66 74 82 90 

80 20 26 32 38 44 50 56 62 68 74 80 

70 30 34 38 42 46 50 54 58 62 66 70 

60 40 42 44 46 48 50 52 54 56 58 60 

50 50 50 50 50 50 50 50 50 50 50 50 

40 60 58 56 54 52 50 48 46 44 42 40 

30 70 66 62 58 54 50 46 42 38 34 30 

20 80 74 68 62 56 50 44 38 32 26 20 

10 90 82 74 66 58 50 42 34 26 18 10 

0 100 90 80 70 60 50 40 30 20 10 0 

*: Main cell entries are Cohen’s Chance Agreement (Ca) in %. 

**: Wa=Ma/N; Wb=Mb/N; see Equation 2. 
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* Parenthetical values proportions expected on the hypothesis of chance association, the joint 

probabilities of the marginal proportions. 

Po (Ar) = .25+.02+.02=.29 

Pe (Ca) = .20+.09+.06=.35 

 

  

Table 2. Cohen’s (1960) Agreement Matrix of Proportions* 

  Judge (Assessor) A  

 Category 1 2 3 PiB 

(B’s Distribution, Wb)  

 

Judge 

(Assessor) 

B 

1 .25(.20)* .13(.15) .12(.15) .50 

2 .12(.12) .02(.09) .16(.09) .30 

3 .03(.08) .15(.06) .02(.06) .20 

 PiA 

(A’s Distribution, Wa) 

 

.40 

 

.30 

 

.30 

 

1.00 
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Figure Legends 

 
Figure 1. Cohen's Chance Agreement (Ca) as a Function of Two Distributions 

Figure 2. Cohen's Chance Agreement (Ca) as a Function of Distribution when Wa=Wb 

Figure 3. Cohen's Chance Agreement (Ca) as a Function of Distribution A (Wa) Given Distribution 

B(Wb) 
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Figure 1: 

Cohen's Chance Agreement (Ca) 

as a Function of Two Distributions 
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Figure 2:

Cohen's Chance Agreement (Ca) as a Function of Distribution

when  Two  Assessors' Distributions Equal to Each Other (Wa=Wb)
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