@SAC ~ Guidance for OSAC Subcommittees
" Drafting and Updating Opinion Scale
Standards for Comparative
Examinations

1. Introduction

In 2024, the Forensic Science Standards Board (FSSB) formed a task group on opinion scales to
assist the board in developing guidance for subcommittees that are developing standards for
reporting and testifying to inferences from observations/data acquired in comparative
examinations. In comparative examinations, two or more physical or digital items are examined
to investigate which, if any, of the items might have originated from the same source. This
guidance document contains requirements and recommendations for developing strength-of-
evidence opinion-scale standards for source-level opinions that appear in reports or testimony
intended to communicate the results of comparative examinations in criminal or civil
proceedings. The document defines relevant terms in Section 2. It presents requirements and
recommendations in Sections 3-9. Although it requires strength-of-evidence scales over truth-of-
hypotheses scales, the appendix gives examples of both types of scales to aid standards writers
in distinguishing between these types of scales.

This document is aligned with ISO 21043, Forensic sciences - Part 4: Interpretation, published in
June 2025. In Part 4, Section 5.1, ISO identifies the various types of questions asked in forensic
science, including the “question of source.” In Section 5.2, ISO articulates the types of
interpretations that can be performed, including investigative interpretations or evaluative
interpretations. In Section 6, ISO explains that these interpretations lead to various types of
opinions, which include likelihood ratios, categorical opinions (see definition in §2), explanations,
and estimations. Importantly, in Section 8, ISO articulates that the opinions generated may be
expressed in a variety of ways, including as qualitative opinions or categorical opinions. When
gualitative opinions are expressed, they are required to be drawn from a predefined scale of
verbal expressions.

Using I1SO 21043 - Part 4 parlance, this FSSB document specifically provides guidance to address
the forensic-science question of source (ISO 5.1.5) using an evaluative interpretation (ISO 5.2.3)
to generate an opinion in the form of a likelihood ratio (ISO 6.2) that is expressed as a qualitative
opinion (ISO 8.3) from a predefined opinion scale (See Table 1 below). This FSSB guidance
document also permits a categorical opinion of exclusion. As shown in Table 1, this document
does not address any of the following: investigative interpretations; the estimation of any
qguantitative or other qualitative properties; or taxonomies for classifying organisms, objects, or
patterns.
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Table 1: Scope of FSSB Guidance Document for Opinion-Scale Standards for
Comparative Examinations

from ISO 21043 Forensic sciences Part 4: Interpretation

Types of Questions Types of Interpretation Types of Opinions Expression of the Opinion
Al. Classification, including | B1. Investigative C1. Likelihood Ratios (LR), | D1. Quantitative
identification: Interpretation - No relative probabilities of the | expression of opinion
What is this item? Propositions observations given the

propositions

A2. Quantification: B2. Evaluative C2. Categorical Opinions on | D2. Qualitative expression
How much is there of an item| Interpretation - At least 2| the propositions of opinion (shall be drawn
or how many are there of an | competing propositions from predefined opinion
item? are used scale)

A3. Question of Source: C3. Explanations generated | D3. Categorical Opinions
Who or what is the source of for the observations

an item, or do two or more
items have the same source?

A4. Reconstruction: C4. Estimations
What happened, where did it
happen, when did it happen
and who did what?

Green: This document’s guidance applies to the required combination of question,
interpretation, opinion, and expression pathway (A3+B2+C1+D2).

Yellow: A limited permission is given for categorical opinions of exclusion only.

Note: The guidance document applies only to opinion scale standards being developed for
comparative examinations to help answer the question of source using an evaluative
interpretation that generates an opinion in the form of a likelihood ratio that is expressed
gualitatively.
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2.

Terminology

In this document:

2.1.

2.2.

2.3.

2.4.

2.5.

2.6.

2.7.

“Observations” refer to the result of analysis of items or of the scene.! They are the
input to interpretation.

Note: Depending on the context, “evidence” refers either to the items or to the
observations from the examination of the items.

“Interpretation” is the part of the examination that uses professional judgment, logic,
expertise, and relevant data and information and if applicable, statistical models to
infer the meaning of observations so as to provide opinions with respect to questions
asked.?

“Opinion” is the examiner’s judgment based on the interpretations of observations.?
“Categorical opinion” is an opinion that, in the examiner’s judgment, one proposition
or explanation is true, and it would be impossible to obtain the observations if any
other alternative propositions or explanations considered were true. Example: In the
examiner’s judgment, the shoe did not make the questioned shoemark (i.e.,
exclusion).*

“Probability” is an assessment of the chance that an event will occur (or has occurred)
or that a proposition (sometimes referred to as a hypothesis) is true. Probabilities can
be quantitative (conventionally on a scale ranging from 0 to 1) or expressed in words
to denote an interval containing a numerical probability, although the examiner may
not define either the probability or the interval explicitly.

“Prior probability” is an assessment of the probability of an event or hypothesis
reached on the basis of information known or assumed to be true before considering
new evidence.

“Posterior probability” is the prior probability as adjusted in light of new evidence. If
the prior probability of some hypothesis Hi (such as “the reference and questioned
items originated from the same source”) is denoted P(Hi), then the posterior
probability can be denoted P(Hi|E), where the vertical bar stands for “given” or
“conditional on.” Posterior probabilities or ratios of posterior probabilities, called
posterior odds, speak to the belief in the truth of the hypotheses by their assessor.

11SO 21043-1:2025 Forensic sciences — Part 1: Vocabulary
2 |bid
3 Ibid
% Ibid
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2.8.

2.9.

2.10.

3.

“Strength-of-evidence” or “support” is the extent to which evidence is probative of
one hypothesis (Hi1) as opposed to an alternative hypothesis (Hz), where the
hypotheses are mutually exclusive (only one can be true).’

Note: “Strength-of-evidence” is a function of a “likelihood ratio.” A likelihood ratio
equals P(E|H1)—the probability of the evidence given Hi—divided by P(E|H;)—the
probability of the evidence given Ha.

“Verbal scale” consists of words rather than (or in addition to) numbers that
characterize either the assessed strength of the evidence or the probable truth of the
hypotheses. Although both scale types are possible, this document only applies to
strength-of-evidence scales and categorical opinions of exclusion since it is generally
agreed that truth-of-hypotheses scales for inclusions are outside the purview of
forensic scientists or examiners.

“Shall” indicates a requirement, “should” indicates a recommendation, “may”
indicates a permission, and “can” indicates a possibility or a capability.

Required Sections for Evaluative Opinion-Scale Standards

Strength-of-evidence opinion-scale standards shall address the following matters:

w

b

C.

Scope.
Normative references (including any examination-method standards that reference
the opinion-scale standard).
Terminology.
The nature of the scale, including:
The meaning of each level of verbal expression in the scale.
Guidance on how to communicate scale information to factfinders, such as judges
or jurors, since P(E|H1) can be easily misinterpreted as P(H1|E), and a likelihood
ratio can be misconstrued as posterior odds. This guidance will make it more
likely that factfinders interpret the findings as intended.
Limitations or cautions in presenting the opinion on the selected scale (see § 9).
Examples of using the scale in reporting.

Number of Levels in Verbal Opinion Scales

No minimum or maximum number of levels of verbal expression is required.
Subcommittees shall fully describe the levels of verbal expression and their use, and
consider what information supports the ability of examiners to use the number of

> Although, for any pair of mutually exclusive hypotheses, the likelihood ratio indicates the extent to
which the evidence supports one hypothesis relative to the alternative hypothesis, the two hypotheses
might omit important possibilities. If so, it is then necessary to consider likelihood ratios (or constituent
likelihood values) for multiple pairs of hypotheses. See, e.g., Hicks et al. (2021); compared to Lund and
lyer (2017), and Lund and lyer (2026).
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levels of verbal expression. This information includes the basis for differentiation
(resolution) between the levels of verbal expression.

5.  Separation of Opinion Scales and Categorical Source Opinions

1. Ingeneral, scales for source opinions shall be for expressions of the strength-of-
evidence (support). In evaluative reporting, statements about the extent to which the
examiner believes source propositions to be true or false are beyond the scope of the
examiner's responsibility.

2.  The only time the examiner may communicate directly about the truth of a source
proposition is when the examiner excludes a proposed source because the
examination of the features indicates that it is impossible for the proposed source to
possess or to have produced the observed features. Standards shall not use either
categorical or probabilistic expressions for the truth of single-source attributions.

3. If astandard allows for both the categorical opinion of exclusion and for statements
of support, it shall make it clear that the categorical opinion is not part of the scale
for expressing support. If they are both depicted in a single diagram, they shall not be
contiguous.

6. Performance Data

As noted in section 4, opinion scale standards are required to define the levels of verbal
expression that comprise an opinion scale, which includes presenting general descriptions for
the meaning of each level. To further enhance usability, objective criteria for distinguishing
between the levels of verbal expression on an opinion scale shall ultimately be demonstrated
through performance data (e.g., interlaboratory testing evaluating the scale's application).
Performance data may be provided either in the opinion scale standard or in interpretation,
method, or practice standards that discuss the interpretation of observations for specific
analyses or comparisons using the scale. If performance data exist, they shall be referenced. If
no such data exist when the scale is first developed, their absence shall be noted in the scale
standard. Thus, subcommittees may draft a scale standard to be used in conjunction with
specific examination-method standards or other documents to develop performance data.

7.  Discipline-specific Language and Structure of Scale Standards

1. No one set of labels for the verbal expression of levels of support for the hypotheses
in scale standards is required for all scales. Subcommittees may adopt appropriate
descriptive words for strength-of-evidence or support, such as “extremely strong,”
“strong,” “moderately strong,” or “weak.” Examples of strength-of-evidence and
truth-of-hypothesis scales are included in the Appendix to help drafters understand
the difference between these types of scales.

2.  Strength-of-evidence scale standards may have a different number of levels of verbal
expression above and below the category for equal support.

3.  If suitability is addressed in a scale standard, the standard shall differentiate between
unsuitable for analysis or interpretation (in the quantity or quality of the items) and
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8.

inconclusive or equal levels of support. Suitability is evaluated before the opinion
scale is applied.

Presentation of the Entire Opinion Scale

Standards dealing with reporting, interpretation, and expression of opinions shall require the
case report to contain a copy of the entire verbal scale. This is consistent with ISO 21043
Forensic sciences - Part 5 Reporting § 5.5.1.2, which requires reports containing opinions from

an opinion scale to include a reproduction of the entire scale or a reference in the report.

9.

Limitations on the Attributes and Use of Scale Standards

A section describing the limitations of the scale shall be included in the standard. Limitations
should include prohibitions on the use of particular terminology that increases the potential for
misinterpretation or overstatement of the findings. Examples include:

1.

An examiner shall not assert that a “source identification” or a “source exclusion” is
based on the “uniqueness” of a type of evidence.

An examiner shall not use the terms “individualize” or “individualization” for a same-
source opinion.

An examiner shall not assert that two items originated from the same source just
because their properties or features are very similar (and any differences are
explicable); nor shall an examiner assert that items match “to the exclusion of all
other sources.”

An examiner shall not assert that examinations are infallible or have a zero-error rate
in a forensic discipline.

An examiner shall not cite the number of examinations conducted in the forensic
discipline during their career as a measure of the accuracy of the opinion provided.
An examiner may cite the number of examinations they have conducted during their
career to establish, defend, or describe their qualifications or experience.

An examiner shall not assert that two samples originated from the same source with
absolute or 100% certainty, with a “reasonable degree of scientific certainty,”
“reasonable scientific certainty,” or with a discipline-specific degree of reasonable
certainty.
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Appendix: Examples of Scales.

This appendix contains examples of (1) strength-of-evidence scales and (2) truth-of-hypotheses
scales. The examples are chosen because they use one or the other mode when articulating
opinions exclusively. Although they are or have been used in forensic-science practice or
proficiency testing, they are included here solely to display the difference between the two
modes of articulating opinions, and not to endorse any particular terms, level of verbal
expression, or definitions.

1.  Strength-of-Evidence Opinion Scales

Example 1

The following strength-of-evidence opinion scale does not require an examiner to assign a
number to their likelihood ratio, it describes observations that give rise to the ratio, which is
presented in terms of support for the hypothesis. It is adapted from /SO 21043 Forensic
Sciences - Part 4: Interpretation - Annex B, Table B.2.

Verbal expression

Description of observations

Strongest support for
same source

A lot of similarity and no unexplainable difference can be observed in the comparison.
The examiner would not expect to make the observations in an item from a different
source.

Strong support for
same source

Similarity and no unexplainable difference can be observed in the comparison. The
examiner has a much higher expectation of making the observations in an item from
the same source than in an item from a different source.

Limited support for
same source

A little similarity and no unexplainable difference can be observed in the comparison.
The examiner has a somewhat higher expectation of making the observations in an
item from the same source than in an item from a different source.

No support (for either
proposition)

The observations do not provide support for one proposition over the other. The
examiner’s expectation for the observations of the comparison is similar for an item
from the same or from a different source. This expression is not meant to be used
when no comparison could be carried out.

Limited support for
different source

A little difference and no specific similarity can be observed in the comparison. The
examiner has a somewhat higher expectation of making the observations in an item
from a different source than in an item from the same source.

Strong support for
different source

Difference and no specific similarity can be observed in the comparison. The examiner
has a much higher expectation of making the observations in an item from a different
source than in an item from the same source.

Strongest support for
different source

A lot of difference (or any unexplainable difference) and no specific similarity can be
observed in the comparison. The examiner would not expect to make the
observations in an item from the same source.
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Example 2

The following scale applies levels of verbal expression to numerical likelihood ratios (LRs). It is
adapted from ISO 21043 Forensic Sciences - Part 4: Interpretation - Annex B, Table B.1. The LR
expresses the examiner’s assessment of the relative probabilities of the observations if
proposition A is true versus proposition B is true. In the scale below, the observations were
more probable if proposition A were true than if proposition B were true. If the opposite were
true, the order of proposition A and proposition B in the verbal expression would be reversed.

While this guidance document is focused on opinion scales where the strength of the opinion is
expressed qualitatively, it is important to note that in examinations where a numerical
likelihood ratio is calculated using quantitative observations, quantitative data, and a statistical
model, the opinion should be expressed using that numerical value.®

It is important to note, if an interpretation method does not produce a numerical value (which
again is the primary focus of this document), a verbal expression of the qualitative opinion shall
be recorded. As a matter of practice, opinion scales shall not be used to convert a qualitative
verbal expression of an opinion into a numerical value.’

Note: The # represents discipline-specific numerical values.

Range of the Verbal expression of strength of opinion
likelihood
ratios (LR)

The observations are approximately equally probable irrespective of whether proposition A
H<LR<# were true or proposition B were true.
The observations do not support one proposition over the other.

The observations are slightly more probable if proposition A were true than if proposition B
H<LR<# were true.
The observations provide weak support for proposition A relative to proposition B.

The observations are more probable if proposition A were true than if proposition B were

H<LR<# true.
The observations provide moderate support for proposition A relative to proposition B.

The observations are appreciably more probable if proposition A were true than if

H<LR<# proposition B were true.
The observations provide moderately strong support for proposition A relative to proposition
B.
The observations are much more probable if proposition A were true than if proposition B
H<LR<# were true.

The observations provide strong support for proposition A relative to proposition B.

The observations are far more probable if proposition A were true than if proposition B were

H<LR<# true.
The observations provide very strong support for proposition A relative to proposition B.

The observations are exceedingly more probable if proposition A were true than if

LR># proposition B were true.

The observations provide extremely strong support for proposition A relative to proposition
B.

6 [SO 21043-4:2025 Forensic Sciences - Part 4: Interpretation
7 .
Ibid
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2.  Truth-of-Hypothesis Scales
Opinions expressed on truth-of-hypothesis scales present degrees of belief in source
hypotheses. This guidance document covers strength-of-evidence rather than truth-of-
hypothesis scales for evaluative attribution opinions. Solely for the purpose of clarifying the
difference between the types of scales, this section gives examples of truth-of-hypothesis
ales. It does not endorse the use of these truth-of-hypothesis scales.

Example 1

The following “five-level conclusion scale” for handwriting comparisons was studied in Hicklin
et al. (2022). It is a verbal scale for posterior-probability judgments.

e The questioned sample was written by the known writer

e The questioned sample was probably written by the known writer

e No conclusion

e The questioned sample was probably not written by the known writer
e The questioned sample was not written by the known writer
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Example 2

The following scale uses verbal tags for defined ranges of a “probability of paternity.” It is
adapted from Table 8 of Bryant (1988). The “probability of paternity” is a posterior probability
that presumes that the probability of paternity prior to considering the genetic data is one-half.

Probability

Verbal Predicate

99.8% t0 99.9%
99.0% t0 99.7%
95.0% to 98.9%
90.0% to 94.9%
80.0% to 89.9%
Less than 80%

Practically proven
Extremely likely
Very likely

Likely

Hint

Not useful

Another set of “verbal predicates” associated with reported paternity probabilities comes from
Charles Brenner, Hummel’s Verbal Predicates, https://dna-view.com/hummel.htm (citing Part 1
of the same source). Although extensively criticized in the legal and statistical literature, these
probabilities of paternity continue to be reported and admitted into evidence in civil and

criminal cases.

Probability Verbal Predicate Likelihood Ratio

(99.9%) practically proven

99.8% 399
highly likely

99% 99
very likely

95% 19
likely

90% 9

(50%) (no verbal predicate)

10% 1/9
unlikely

5% 1/19
very unlikely

1% 1/99
highly unlikely

0.2% 1/399

(0.1%) practically excluded
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