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The Need to Validate Principles and the Value of Reproducible Results
The primary quality assurance measure for fingerprint
conclusions is verification, where a second analyst
independently performs the same comparison, and if the
results are the same it is assumed that the conclusion is
correct.
Reproducibility is commonly stated as a major tenant
of science. Irreproducible results cast doubt on the
trustworthiness of a conclusion and are therefore eventually
disregarded by others. Relying on reproducibility as the
primary quality assurance measure sounds reasonable but
may not be as applicable as presumed.
Different Requirements for Different Types of
Conclusions
There are two types of scientific endeavors and resulting
conclusions, those based on physical events and those based
on perceptual interpretations after considering physical
events. Although related, they are separate and distinct
and each has a different set of requirements that must be
satisfied prior to acceptance. Conclusions about physical
events are based on trials and accepted as true only after
the outcome of repeated trials are found to be consistent.
Perceptual interpretations are based on deductive reasoning,
interpretation of information, and accepted as true after the
reasoning is found to be sound.
For instance, a researcher may try to establish the physical
phenomenon that fingerprints are unique, or they could try
to determine, or deduce, the reason why fingerprints are
unique. In order to establish that all fingerprints are unique,
supportive evidence should be gathered. Supportive evidence
is usually a large amount of data that reinforces the initial
notion. After this has been accomplished, researchers would
proceed in trying to falsify the initial notion. For fingerprint
uniqueness, this would require making a genuine effort
to find two people with the same fingerprint. If the initial
assumption of uniqueness can be shown to be false, then the
notion would be discarded as untrue; otherwise, the notion
becomes broadly accepted, as it has been with fingerprints
for over 100 years. Continued long-term reproducibility
provides further support for the acceptance of this premise.
Establishing the logical reason for fingerprint uniqueness
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requires a more rigorous threshold than reproducibility; it
requires a well-founded, valid explanation as to why this
phenomenon occurs. After sufficient exploration, differential
growth has become the accepted explanation for fingerprint
uniqueness. Reproducible results are a by-products of the
reason behind the deduction, but reproducible results are not
the fundamental element for acceptance of the deduction.
Deductions that have been scrutinized sufficiently to
resolve doubt in others are considered to be corroborated
conclusions. Passing the test of scrutiny is a stronger, more
rigorous requirement than mere reproducibility.
The difference between these two types of endeavors is that
one is noting the results of physical events, or data, while
the other is making a logical deduction, or an interpretation
based on data. The occurrence of physical events is accepted
after laborious reproducibility, while a deduction is accepted
after the justification behind the conclusion is critically
scrutinized and accepted as sound. The justification must
include the use of valid principles and correct application of
logic.
The Validity of Premises Used in Fingerprint
Comparisons
Fingerprint comparisons are deductions based on the
interpretation of physical data. Principles relied upon need
to be clearly stated and validated prior to use. Two principles
commonly used in fingerprint comparisons are the one
discrepancy rule and the notion that a print can be excluded
as the source of an image based on different pattern types.
The One Discrepancy Rule
The one discrepancy rule proclaims if one discrepancy exists
that cannot be explained then a conclusion of identification
should not be given. A discrepancy is commonly defined
as the presence of friction ridge detail in one impression
that does not exist in the same comparable area of another
impression. The two following examples show where an
abundance of information exists to identify the source of an
image even though a discrepancy exists.
After viewing the images above, it is clear to see that failing
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www.henrytempleman.com/non-corresponding_ridge_events
Discrepancy approximately 30 degrees to the right and 6 ridges above the core.

to identify a friction skin image due to one discrepancy can lead
to improper conclusions. These examples place doubt on the
dependability of the one discrepancy rule.
Excluding Due to Pattern Type
The ability to exclude a source based solely on pattern type
should also be examined. Examples can be shown where
excluding a source of an image based on pattern type alone would
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Discrepancy about 8 ridges below and to the right of the delta.

result in an erroneous exclusion. The first example below has an
obvious scar that cuts across three ridges. It is unlikely that a cut
this size would change a pattern type; therefore, it would not be
generally accepted as an adequate explanation for the change in
pattern type. Some may claim to see a larger scar. This would
only be an acceptable explanation if other reasonable people
agree that there is sufficient data to support the claim that a larger
scar exists.
The second example shows a difference in the ridge count from
the delta to the core, which may be considered a difference in
the pattern type. Even with this discrepancy, there is more than

Inked images from Fingerprint Whorld, Jan. 1982
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enough data to arrive at a conclusion that these images were
made by the same source. Failure to conclude that these images
were made by the same source, due to the difference in pattern
type, may result in an improper conclusion.
The Trustworthiness of Deductions
The one discrepancy rule and the ability to exclude based
on pattern type alone may not be dependable principles. The
examples shown illustrate that invalid principles can lead to
inaccurate conclusions and that a method can produce errors if
invalid principles are used within the method. It has been stated
that the method for comparing friction ridge images has no
inherent error rate and that all errors are due to the practitioner.
However, errors resulting from recommended yet inaccurate
principles should be attributed to the method and not the
practitioner. Deductions are only as dependable as the principles
relied upon within the deduction.
The Value of Reproducibility for Deductions
If the method applied includes invalid principles then it is
likely that a second analyst, independently performing the same
examination and using the same invalid method, will arrive
at the same conclusion. The second analyst’s outcome would
be a reproducible conclusion but this does not guarantee the
conclusion is correct. Reproducibility is a valued scientific

requirement for physical occurrences but not for deductions.
Deductions have the more stringent requirement of valid
justification for acceptance. Valid justification is required in order
to consider the principles or assumptions used and to check for
correct application of logic.
Scrutiny as a Quality Assurance Measure
Fingerprint expert David Ashbaugh suggests verification should
be used as a form of peer review, “Its purpose is to verify
process and objectivity as opposed to only check results.”
Philosopher Karl Popper suggests that one should try to falsify
an initial conclusion. This requires a verifier to attempt to refute
a conclusion by looking for flaws in logic and application prior
to acceptance of the conclusion as being valid or well-founded.
Under Ashbaugh’s and Popper’s philosophies, the verifier would
critically scrutinize the initial conclusion. If the conclusion
holds up to continued scrutiny, then the conclusion would be
corroborated and accepted as correct. The value of attempting to
refute the conclusion, to show the basis behind the conclusion
may not be well-founded or by offering another plausible
conclusion, is assisting to improve the explanation behind a
conclusion, thereby improving the strength of the conclusion
itself.
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