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EXHIBIT 1 

                        BBLLAANNCCOO  &&  AAssssoocciiaatteess  IInncc..  
            Forensic Document Examiners 

 
 

San Francisco Office 
55 New Montgomery Street, Suite 712 
San Francisco, CA 94105   
Phone (415) 618-0068 
 
 
 

CURRICULUM VITAE  of   JAMES A. BLANCO 

AFFILIATIONS: 

Member: American Society for Testing and Materials (ASTM) 
Participant: Subscribe to Proficiency Testing by the Collaborative Testing Services Inc. 
   Formally tested twice a year (controlled tests with known results) by the  
  Collaborative Testing Services, Inc.—Test results reveal a   
     ZERO PERSONAL EXAMINER ERROR RATE  
Participant: in ST2AR Network—Skill-Task Training Assessment & Research 
 
PROFESSIONAL ACHIEVEMENTS: 

• Testified as an expert in over 200 trials. 
• Provided over 7000 expert opinions. 

  
PROFESSIONAL HISTORY:  
 
  6/88  Blanco & Associates, Inc.  
    to  Title – Forensic Document Examiner / Examiner of Questioned Documents 
Present  Duties - Examination and comparison of handwriting and mechanical impressions 

for the purpose of suspect identification or elimination.  Expert witness testimony.   
Presentations of Forensic Document Examinations pertaining to civil and criminal 
litigation. 

Since 1998 Exclusive Forensic Document Expert used by the California Secretary of State’s office  
  for their voting fraud cases. 
 
  11/94  California Department of Justice 
     to  Bureau of Forensic Services 
   9/96   4949 Broadway -  Sacramento, CA 95820 
  Laboratory Accreditation - This Laboratory is accredited by 
  the American Society of Crime Laboratory Directors (ASCLAD) 
  Title - Examiner of Questioned Documents 
  Duties - Examination and comparison of handwriting and mechanical impressions 

for the purpose of suspect identification or elimination.  Expert witness testimony. 
  Participated in the proficiency testing program and peer review required by the  

ASCLAD Accreditation Board. 
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Los Angeles Office 
655 N. Central  Ave 17th FL 
Glendale, CA 91203 
Phone (818) 545-1155 
 

Washington D.C. Office 
1629 K Street N.W.  Suite 300 
Washington, DC 20006 
Phone (202) 821-1822 
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PROFESSIONAL HISTORY (Continued): 
 
   1/92  U.S. Treasury Department 
     to    Federal Bureau of Alcohol, Tobacco and Firearms 
   9/94  Western Regional Forensic Science Laboratory 
       355 North Wiget Lane,  Walnut Creek, California 94598 
  Title - Document Examiner 
  Duties- Examination and comparison of handwriting and mechanical impressions for  

the purpose of suspect identification or elimination in criminal investigations  
  in the Western States.  Testified as prosecution expert witness in Oklahoma, Texas, 

New Mexico, Arizona, Alaska and California.  Participated in the proficiency testing  
program and peer review of the American Society of Crime Laboratory Directors. 

 
   1/89  Sacramento County Sheriff - Detectives Division 
     to  711 G. Street  Room 308 - Sacramento, California 95814 
   1/92  Title - Questioned Document Examiner (on County contract) 
  Duties- Examined case work for the various Bureaus of the  Sacramento County  

Sheriff's department including report writing and expert witness court testimony. Also 
responded to requests by local Judges and Deputy District Attorneys to perform 
examinations, report on findings and testify. 

 
   6/85     Completed two years of apprenticeship training in forensic documents under  
     to  T.H. Pascoe who worked for the California Department of Justice in their  
   1/89  Questioned Document Section for 30 years. 

 
TECHNICAL TRAINING COURSES: 
ST2AR Network—Skill-Task Training Assessment & Research, 
Canon Photocopier, Facsimile and New Technology Workshop 
Canon USA training center in Atlanta Georgia April 28-29, 2008 
 
Forensics Photoshop course, 
EEI Communications, San Francisco CA  December 15-16, 2006 
 
Printing Process Examinations, Infrared Examinations, 
American Board of Forensic Document Examiners Workshop,  Las Vegas, November 7-10 2005 
 
Altered Identification Documents, sponsored by the California State Department of Justice 
Criminalistics Institute March 1995 
 
Fundamentals of Document Examinations For Laboratory Personnel, 
FBI Academy, Quantico, Virginia- July 12-23 1993 
 
Symposium on Fluorescence Techniques in Questioned Documents, sponsored by the California State 
Department of Justice Criminalistics Institute Feb. 1992 
 
Paper Knowledge Workshop, by Mead Paper Corp., Denver, Colorado Oct. 1992 
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ACCOMPLISHMENTS: 
Qualified as an Expert in Federal, Superior and Court Martial Courts 
 
Publications:   
 

Journal:   Identifying Documents Printed by Dot Matrix Computer Printers.  Forensic  
Science International, Elsevier Scientific Publishers Ireland Ltd. 

   
Published Books:     
 

* Business Fraud- Know It and Prevent It,  Humanomics Publishing, 2001 
    
* Identity Theft Prevention,  (self published, 2001) 
 
Speaker- Presentations given to: 

*  Association of Certified Fraud Specialists- Sacramento, CA July 12th, 2011 
      Eight hour block of training re: Forensic Document Evidence and investigations 
 
*  Association of Certified Fraud Specialists- National Fraud Conference, Dallas, May 2011 
      Forged Documents In An Electronic World 
 
*  Association of Forensic Document Examiners Annual Conference, Phoenix AZ, October 2010 
 
*  National Association of Document Examiners Annual Conference, Portland, OR, May 2010 
 
*  Association of Certified Fraud Specialists- National Fraud Conference, San Diego, Oct. 2009 
      Forged Documents In An Electronic World 
 
*  The Southwestern Association of Forensic Document Examiners: 
     Identifying Documents Printed by Dot-Matrix Computer Printers  

Tucson, Arizona - April, 1989. 
     Distinguishing Features of Color Laser Copiers    
 Long Beach, CA - October, 1990. 
     A Case Study in Forensic Ethics  Las Vegas, Nevada - April, 1991. 
     Counterfeited Documents  Phoenix, Arizona - October, 1991. 
     Photocopied Tracings  San Diego, CA - April, 1992 
 
*  The American Society of Questioned Document Examiners: 
     Identifying Documents Printed by Dot-Matrix Computer Printers,  Orlando, Florida- August, 1991  
     New Trends in Xerographic Technology  Milwaukee, Wisconsin August, 1992 
 
Numerous additional Lectures and Presentations given to State and Federal Law Enforcement, 

     Legal, Banking and Business organizations. 
 
Advisor to POST (California Commission on Peace Officer Standards and Training): As a subject 
matter expert in Forensic Documents, I was the only Document Examiner invited to San Diego to 
serve on the curriculum committee of the California Commission on POST, to design a 
Fraud/Questioned Document Course.  
 
EDUCATION: 
Bachelor of Arts,    1975, California State University, Sacramento, CA 
Master of Divinity, 1978, Western Theological Seminary, Portland, OR 
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Designation: E1658 – 08

Standard Terminology for
Expressing Conclusions of Forensic Document Examiners1

This standard is issued under the fixed designation E1658; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (´) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This terminology is intended to assist forensic document
examiners in expressing conclusions or opinions based on their
examinations.

1.2 The terms in this terminology are based on the report of
a committee of the Questioned Document Section of the
American Academy of Forensic Science that was adopted as
the recommended guidelines in reports and testimony by the
Questioned Document Section of the American Academy of
Forensic Science and the American Board of Forensic Docu-
ment Examiners.2

2. Referenced Documents

2.1 ASTM Standards:3

E444 Guide for Scope of Work of Forensic Document
Examiners

3. Significance and Use

3.1 Document examiners begin examinations from a point
of neutrality. There are an infinite number of gradations of
opinion toward an identification or toward an elimination. It is
in those cases wherein the opinion is less than definite that
careful attention is especially needed in the choice of language
used to convey the weight of the evidence.

3.2 Common sense dictates that we must limit the terminol-
ogy we use in expressing our degrees of confidence in the
evidence to terms that are readily understandable to those who
use our services (including investigators, attorneys, judges, and
jury members), as well as to other document examiners. The
expressions used to differentiate the gradations of opinions
should not be considered as strongly defined “categories”.
These expressions should be guidelines without sharply de-
fined boundaries.

3.3 When a forensic document examiner chooses to use one
of the terms defined below, the listener or reader can assume
that this is what the examiner intended the term to mean. To
avoid the possibility of misinterpretation of a term where the
expert is not present to explain the guidelines in this standard,
the appropriate definition(s) could be quoted in or appended to
reports.

3.4 The examples are given both in the first person and in
third person since both methods of reporting are used by
document examiners and since both forms meet the main
purpose of the standard, that is, to suggest terminology that is
readily understandable. These examples should not be regarded
as the only ways to utilize probability statements in reports and
testimony. In following any guidelines, the examiner should
always bear in mind that sometimes the examination will lead
into paths that cannot be anticipated and that no guidelines can
cover exactly.

3.5 Although the material that follows deals with handwrit-
ing, forensic document examiners may apply this terminology
to other examinations within the scope of their work, as
described in Guide E444, and it may be used by forensic
examiners in other areas, as appropriate.

3.6 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use.

4. Terminology

4.1 Recommended Terms:

identification (definite conclusion of identity)—this is the
highest degree of confidence expressed by document exam-
iners in handwriting comparisons. The examiner has no
reservations whatever, and although prohibited from using
the word “fact,” the examiner is certain, based on evidence
contained in the handwriting, that the writer of the known
material actually wrote the writing in question.
Examples—It has been concluded that John Doe wrote the
questioned material, or it is my opinion [or conclusion] that
John Doe of the known material wrote the questioned
material.

strong probability (highly probable, very probable)—the
evidence is very persuasive, yet some critical feature or
quality is missing so that an identification is not in order;

1 This terminology is under the jurisdiction of ASTM Committee E30 on
Forensic Sciences and is the direct responsibility of Subcommittee E30.02 on
Questioned Documents.

Current edition approved Aug. 15, 2008. Published October 2008. Originally
approved in 1995. Last previous edition approved in 2004 as E1658 – 04. DOI:
10.1520/E1658-08.

2 For referenced ASTM standards, visit the ASTM website, www.astm.org, or
contact ASTM Customer Service at service@astm.org. For Annual Book of ASTM
Standards volume information, refer to the standard’s Document Summary page on
the ASTM website.

3 McAlexander T. V., Beck, J., and Dick, R., “The Standardization of Handwrit-
ing Opinion Terminology,” Journal of Forensic Science, Vol. 36. No. 2, March
1991, pp. 311–319.

1

Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.
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however, the examiner is virtually certain that the questioned
and known writings were written by the same individual.
Examples—There is strong probability that the John Doe of
the known material wrote the questioned material, or it is my
opinion (or conclusion or determination) that the John Doe
of the known material very probably wrote the questioned
material.

DISCUSSION—Some examiners doubt the desirability of differentiating
between strong probability and probable, and certainly they may
eliminate this terminology. But those examiners who are trying to
encompass the entire “gray scale” of degrees of confidence may wish
to use this or a similar term.

probable—the evidence contained in the handwriting points
rather strongly toward the questioned and known writings
having been written by the same individual; however, it falls
short of the“ virtually certain” degree of confidence.
Examples—It has been concluded that the John Doe of the
known material probably wrote the questioned material, or it
is my opinion (or conclusion or determination) that the John
Doe of the known material probably wrote the questioned
material.

indications (evidence to suggest)—a body of writing has few
features which are of significance for handwriting compari-
son purposes, but those features are in agreement with
another body of writing.
Examples—There is evidence which indicates (or suggests)
that the John Doe of the known material may have written
the questioned material but the evidence falls far short of that
necessary to support a definite conclusion.

DISCUSSION—This is a very weak opinion, and a report may be
misinterpreted to be an identification by some readers if the report
simply states, “The evidence indicates that the John Doe of the known
material wrote the questioned material.” There should always be
additional limiting words or phrases (such as “may have” or “but the
evidence is far from conclusive”) when this opinion is reported, to
ensure that the reader understands that the opinion is weak. Some
examiners doubt the desirability of reporting an opinion this vague, and
certainly they cannot be criticized if they eliminate this terminology.
But those examiners who are trying to encompass the entire “gray
scale” of degrees of confidence may wish to use this or a similar term.

no conclusion (totally inconclusive, indeterminable)—This
is the zero point of the confidence scale. It is used when there
are significantly limiting factors, such as disguise in the
questioned and/or known writing or a lack of comparable
writing, and the examiner does not have even a leaning one
way or another.
Examples—No conclusion could be reached as to whether or
not the John Doe of the known material wrote the questioned
material, or I could not determine whether or not the John
Doe of the known material wrote the questioned material.

indications did not—this carries the same weight as the
indications term that is, it is a very weak opinion.
Examples—There is very little significant evidence present
in the comparable portions of the questioned and known
writings, but that evidence suggests that the John Doe of the
known material did not write the questioned material, or I

found indications that the John Doe of the known material
did not write the questioned material but the evidence is far
from conclusive.
See Discussion after indications.

probably did not—the evidence points rather strongly against
the questioned and known writings having been written by
the same individual, but, as in the probable range above, the
evidence is not quite up to the “virtually certain” range.
Examples—It has been concluded that the John Doe of the
known material probably did not write the questioned
material, or it is my opinion (or conclusion or determination)
that the John Doe of the known material probably did not
write the questioned material.

DISCUSSION—Some examiners prefer to state this opinion: “It is
unlikely that the John Doe of the known material wrote the questioned
material.” There is no strong objection to this, as “unlikely” is merely
the Anglo-Saxon equivalent of “improbable”.

strong probability did not—this carries the same weight as
strong probability on the identification side of the scale; that
is, the examiner is virtually certain that the questioned and
known writings were not written by the same individual.
Examples—There is strong probability that the John Doe of
the known material did not write the questioned material, or
in my opinion (or conclusion or determination) it is highly
probable that the John Doe of the known material did not
write the questioned material.

DISCUSSION—Certainly those examiners who choose to use “un-
likely” in place of “probably did not” may wish to use “highly unlikely”
here.

elimination—this, like the definite conclusion of identity, is the
highest degree of confidence expressed by the document
examiner in handwriting comparisons. By using this expres-
sion the examiner denotes no doubt in his opinion that the
questioned and known writings were not written by the same
individual.
Examples—It has been concluded that the John Doe of the
known material did not write the questioned material, or it is
my opinion (or conclusion or determination) that the John
Doe of the known material did not write the questioned
material.

DISCUSSION—This is often a very difficult determination to make in
handwriting examinations, especially when only requested exemplars
are available, and extreme care should be used in arriving at this
conclusion.

4.1.1 When the opinion is less than definite, there is usually
a necessity for additional comments, consisting of such things
as reasons for qualification (if the available evidence allows
that determination), suggestions for remedies (if any are
known), and any other comments that will shed more light on
the report. The report should stand alone with no extra
explanations necessary.

E1658 – 08
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4.2 Deprecated and Discouraged Expressions:
4.2.1 Several expressions occasionally used by document

examiners are troublesome because they may be misinterpreted
to imply bias, lack of clarity, or fallaciousness and their use is
deprecated. Some of the terms are so blatantly inane (such as
“make/no make”) that they will not be discussed. The use of
others is discouraged because they are incomplete or misused.
These expressions include:

possible/could have—these terms have no place in expert
opinions on handwriting because the examiner’s task is to
decide to what degree of certainty it can be said that a
handwriting sample is by a specific person. If the evidence is
so limited or unclear that no definite or qualified opinion can
be expressed, then the proper answer is no conclusion. To
say that the suspect “could have written the material in
question” says nothing about probability and is therefore
meaningless to the reader or to the court. The examiner
should be clear on the different meanings of “possible” and
“probable,” although they are often used interchangeably in
everyday speech.

consistent with—there are times when this expression is
perfectly appropriate, such as when “evidence consistent
with disguise is present” or “evidence consistent with a
simulation or tracing is present, but “the known writing is
consistent with the questioned writing” has no intelligible
meaning.

could not be identified/cannot identify—these terms are
objectionable not only because they are ambiguous but also
because they are biased; they imply that the examiner’s task
is only to identify the suspect, not to decide whether or not
the suspect is the writer. If one of these terms is used, it
should always be followed by “or eliminate[d]”.

similarities were noted/differences as well as similarities—
these expressions are meaningless without an explanation as
to the extent and significance of the similarities or differ-
ences between the known and questioned material. These
terms should never be substituted for gradations of opinions.

cannot be associated/cannot be connected—these terms are
too vague and may be interpreted as reflecting bias as they
have no counterpart suggesting that the writer cannot be
eliminated either.

no identification—this expression could be understood to
mean anything from a strong probability that the suspect
wrote the questioned writing; to a complete elimination. It is
not only confusing but also grammatically incorrect when
used informally in sentences such as.“ I no identified the
writer” or “I made a no ident in this case.”

inconclusive—this is commonly used synonymously with no
conclusion when the examiner is at the zero point on the
scale of confidence. A potential problem is that some people
understand this term to mean something short of definite (or
conclusive), that is, any degree of probability, and the
examiner should be aware of this ambiguity.

positive identification—This phrase is inappropriate because
it seems to suggest that some identifications are more
positive than others.

[strong] reason to believe—there are too many definitions of
believe and belief that lack certitude. It is more appropriate
to testify to our conclusion (or determination or expert
opinion) than to our belief, so why use that term in a report?

qualified identification—An identification is not qualified.
However, opinions may be qualified when the evidence falls
short of an identification or elimination.

ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
(www.astm.org). Permission rights to photocopy the standard may also be secured from the ASTM website (www.astm.org/
COPYRIGHT/).

E1658 – 08

3

Case 1:10-cv-00569-RJA-LGF   Document 459-1   Filed 07/02/12   Page 16 of 72



EXHIBIT 6 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

EXHIBIT 6 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

EXHIBIT 6 

Case 1:10-cv-00569-RJA-LGF   Document 459-1   Filed 07/02/12   Page 17 of 72



Case 1:10-cv-00569-RJA-LGF   Document 459-1   Filed 07/02/12   Page 18 of 72



Case 1:10-cv-00569-RJA-LGF   Document 459-1   Filed 07/02/12   Page 19 of 72



Case 1:10-cv-00569-RJA-LGF   Document 459-1   Filed 07/02/12   Page 20 of 72



Case 1:10-cv-00569-RJA-LGF   Document 459-1   Filed 07/02/12   Page 21 of 72



EXHIBIT 7 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

EXHIBIT 7 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

EXHIBIT 7 

Case 1:10-cv-00569-RJA-LGF   Document 459-1   Filed 07/02/12   Page 22 of 72



Case3:09-cv-02780-SI   Document48    Filed09/08/10   Page1 of 2Case 1:10-cv-00569-RJA-LGF   Document 459-1   Filed 07/02/12   Page 23 of 72



Case3:09-cv-02780-SI   Document48    Filed09/08/10   Page2 of 2Case 1:10-cv-00569-RJA-LGF   Document 459-1   Filed 07/02/12   Page 24 of 72



EXHIBIT 8 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

EXHIBIT 8 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

EXHIBIT 8 

Case 1:10-cv-00569-RJA-LGF   Document 459-1   Filed 07/02/12   Page 25 of 72



EXCERPTS OF TRANSCRIPT CONCERNING TESTIMONY OF JAMES BLANCO 
 
IN THE UNITED STATES BANKRUPTCY COURT 
FOR THE EASTERN DISTRICT OF CALIFORNIA SACRAMENTO DIVISION 
BEFORE THE HONORABLE DAVID E. RUSSELL, JUDGE  Case No. 08-28230-R-7 
 

REPORTER'S TRANSCRIPT OF TRIAL DAY 2, THURSDAY, MAY 12 2011 
 
When an opposing attorney challenged Blanco’s credibility by bringing up the issue of the 
American Academy of Forensic Sciences (“AAFS”) expulsion of Blanco, Blanco’s Federal 
Lawsuit against the AAFS and the resulting settlement where the AAFS VACATED their 
expulsion order against Blanco, the Federal Judge defended Blanco as is clear from the 
following transcript citations: 
 
Page 56 Line 9, the Judge: 
“He’s been attacked by your witness [Dave Moore]....I am satisfied completely that this man 
[Blanco] has done nothing wrong. And, if anything, by using scientific methods, he’s probably a 
better examiner than your witness.” 
 
Page 57 Line 13, the Judge: 
“So what you’ve got here is....a decision that says that his expulsion was reversed.” 
 
Page 58 Line 2, the Judge: 
“I believe this witness, everything he’s said so far.” 
 
Page 58 Line 19, the Judge: 
“I’m convinced that Mr. Blanco has done nothing wrong. I have dealt with some organizations 
like the one he’s dealing with and, you know, frankly, they’re a bunch of old fogies who don’t 
know what they’re doing.” 
 
Page 59 Line 9, the Judge: 
“He’s got his decision that says he’s right, and that’s sufficient in my book.” 
 
Page 61 Line 10, Mr. Hollister: 
“Your Honor, I submit that he [Blanco] is qualified.” 
 
Page 61 Line 12, the Judge: 
“I made that conclusion a long time ago. This man is qualified.” 
 
Page 116 Lines 20-21, the Judge:  
"I believe Mr. Blanco before I believe Mr. Moore."  
 
Page 123 Lines 14-15, the Judge: 
"And that's going to be my ruling. It's going to be dismissed with prejudice."  
 
Follow-up Note: 
 

Judge Russell's decision was appealed but the Ninth Circuit Appellate Panel upheld Judge 
Russell's original decision taking note that,  
 

"The bankruptcy court...found expert Blanco's testimony more persuasive than expert Moore's." 
UNITED STATES BANKRUPTCY APPELATE PANEL OF THE NINTH CIRCUIT, BAP No. 
CC-11-1323-KiDJu Filed DEC 16 2011. Page 18 Lines 5 and 6.  
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IN THE UNITED STATES BANKRUPTCY COURT

FOR THE EASTERN DISTRICT OF CALIFORNIA

SACRAMENTO DIVISION

FILED
May 28, 2011

CLERK, U.S. BANKRUPTCY COURT
EASTERN DISTRICT OF CALIFORNIA

111111111111111111111111111111111111111111111111111111111111
0003526526

BEFORE THE HONORABLE DAVID E RUSSELL, JUDGE

In re

DEAD OAK ESTATES, INC ,

MICHAEL F. BURKART, s
as Trustee

Estate DEAD OAK
ESTATES, INC., SUSAN
VINEYARD,

PIa iffs,

Case No. 28230 R-7

vs. Adv. No. 09- 2730

ROBERT KUPKA and CYNTHIA
KUPKA,

lJe.rel:lOclonts

REPORTER'S TRANSCRIPT

OF TRIAL DAY 2

THURSDAY, MAY 12 2011

2: P.M.

---000---

REPORTED BY: SANDRA VON HAENEL
CSR NUMBER 114 7
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1 I N D E X

2
WITNESS EXAMINATION BY PAGE

3
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Designation: E2290 – 07a

Standard Guide for
Examination of Handwritten Items1

This standard is issued under the fixed designation E2290; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (´) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This guide provides procedures that should be used by
forensic document examiners (Guide E444) for examinations
and comparisons involving handwritten items and related
procedures.

1.2 These procedures are applicable whether the examina-
tion and comparison is of questioned and known items or of
exclusively questioned items.

1.3 These procedures include evaluation of the sufficiency
of the material (questioned, or known, or both) available for
examination.

1.4 The particular methods employed in a given case will
depend upon the nature of the material available for examina-
tion.

1.5 This guide may not cover all aspects of unusual or
uncommon examinations of handwritten items.

1.6 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory requirements prior to use.

2. Referenced Documents

2.1 ASTM Standards:2

E444 Guide for Scope of Work of Forensic Document
Examiners

E1658 Terminology for Expressing Conclusions of Forensic
Document Examiners

E1732 Terminology Relating to Forensic Science

E2195 Terminology Relating to the Examination of Ques-
tioned Documents

3. Terminology

3.1 For definitions of terms in this guide, refer to Termi-
nologies E1732 and E2195.

3.2 Definitions:
3.2.1 known, n/adj——of established origin associated with

the matter under investigation. E1732
3.2.2 questioned, n/adj——associated with the matter under

investigation about which there is some question, including,
but not limited to, whether the questioned and known items
have a common origin. E1732

3.3 Definitions of Terms Specific to This Standard:
3.3.1 absent character, n—a character or character combi-

nation which is present in one body of writing but is not present
(for example, does not have a corresponding character) in
another body of writing.

3.3.2 character, n—any language symbol (for example,
letter, numeral, punctuation mark, or other sign), other symbol,
or ornament.

3.3.3 characteristic, n—a feature, quality, attribute, or prop-
erty of writing.

3.3.4 comparable, n/adj——pertaining to handwritten items
that contain the same type(s) of writing and similar characters,
words, and combinations. Contemporaneousness and writing
instruments may also be factors.

3.3.5 distorted writing, n—writing that does not appear to
be, but may be natural. This appearance can be due to either
voluntary factors (for example, disguise, simulation) or invol-
untary factors (for example, physical condition of the writer,
writing conditions).

3.3.6 handwritten item, n—an item bearing something writ-
ten by hand (for example, cursive writing, hand printing,
signatures).

NOTE 1—As used in this standard “handwriting” and “handwritten” are
generic terms. Writing is generally, but not invariably, produced using the
hand, and may be the result of some other form of direct manipulation of
a writing or marking instrument by an individual.

1 This guide is under the jurisdiction of ASTM Committee E30 on Forensic
Sciences and is the direct responsibility of Subcommittee E30.02 on Questioned
Documents.

Current edition approved April 15, 2007. Published July 2007. Originally
approved in 2003. Last previous edition approved in 2007 as E2290 – 07. DOI:
10.1520/E2290-07A.

2 For referenced ASTM standards, visit the ASTM website, www.astm.org, or
contact ASTM Customer Service at service@astm.org. For Annual Book of ASTM
Standards volume information, refer to the standard’s Document Summary page on
the ASTM website.

1

Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.
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3.3.7 individualizing characteristics, n—marks or proper-
ties that serve to uniquely characterize writing.

3.3.7.1 Discussion—Both class characteristics (marks or
properties that associate individuals as members of a group)
and individual characteristics (marks or properties that differ-
entiate the individual members in a group) are individualizing
characteristics.

3.3.8 item, n—an object or quantity of material on which a
set of observations can be made.

3.3.9 natural writing, n—any specimen of writing executed
without an attempt to control or alter its usual quality of
execution.

3.3.10 range of variation, n—the accumulation of devia-
tions among repetitions of respective handwriting characteris-
tics that are demonstrated in the writing habits of an individual.
(See variation, 3.3.15).

3.3.11 significant difference, n—an individualizing charac-
teristic that is structurally divergent between handwritten
items, that is outside the range of variation of the writer, and
that cannot be reasonably explained.

3.3.12 significant similarity, n—an individualizing charac-
teristic in common between two or more handwritten items.

3.3.13 suffıcient quantity, n—that amount of writing re-
quired to assess the writer’s range of variation, based on the
writing examined.

3.3.14 type of writing, n—refers to hand printing, cursive
writing, numerals, symbols, or combinations thereof, and
signatures.

3.3.15 variation, n—those deviations among repetitions of
the same handwriting characteristic(s) that are normally dem-
onstrated in the habits of each writer.

3.3.15.1 Discussion—Since variation is an integral part of
natural writing, no two writings of the same material by the
same writer are identical in every detail. Within a writer’s
range of variation, there are handwriting habits and patterns
that are repetitive and similar in nature. These repetitive
features give handwriting a distinctive individuality for exami-
nation purposes. Variation can be influenced by internal factors
such as illness, medication, intentional distortion, etc. and
external factors such as writing conditions and writing instru-
ment, etc.

4. Significance and Use

4.1 The procedures outlined here are grounded in the
generally accepted body of knowledge and experience in the
field of forensic document examination. By following these
procedures, a forensic document examiner can reliably reach
an opinion concerning whether two or more handwritten items
were written by the same person(s).

NOTE 2—The phrase “written by the same person(s)” refers to physical
generation of the writing, not to intellectual ownership of the content.

5. Interferences

5.1 Items submitted for examination may have inherent
limitations that can interfere with the procedures in this Guide.
Limitations should be noted and recorded.

5.2 Limitations can be due to submission of non-original
documents, limited quantity or comparability, or condition of
the items submitted for examination. Other limitations can

come from the quantity or comparability of the writing
submitted, and include absent characters, dissimilarities, or
limited individualizing characteristics. Such features are taken
into account in this guide.

5.3 The results of prior storage, handling, testing, or chemi-
cal processing (for example, for latent prints) may interfere
with the ability of the examiner to see certain characteristics.
Whenever possible, document examinations should be con-
ducted prior to any chemical processing. Items should be
handled appropriately to avoid compromising subsequent ex-
aminations (for example, with clean cloth gloves).

5.4 Consideration should be given to the possibility that
various forms of simulations, imitations, and duplications of
handwriting can be generated by computer and other means.

6. Equipment and Requirements

6.1 Appropriate light source(s) of sufficient intensity to
allow fine detail to be distinguished.

NOTE 3—Natural light, incandescent or fluorescent sources, or fiber
optic lighting systems are generally utilized. Transmitted lighting, side
lighting, and vertical incident lighting have been found useful in a variety
of situations.

6.2 Magnification sufficient to allow fine detail to be distin-
guished.

6.3 Other apparatus as appropriate.
6.4 Imaging or other equipment for recording observations

as required.
6.5 Sufficient time and facilities to complete all applicable

procedures.

7. Procedure

7.1 All procedures shall be performed when applicable and
noted when appropriate. These procedures need not be per-
formed in the order given.

7.2 Examinations, relevant observations, and results shall be
documented.

7.3 At various points in these procedures, a determination
that a particular feature is not present or that an item is lacking
in quality or comparability may indicate that the examiner
should discontinue or limit the procedure(s). It is at the
discretion of the examiner to discontinue the procedure at that
point and report accordingly or to continue with the applicable
procedures to the extent possible. The reasons for such a
decision shall be documented.

7.4 Determine whether the examination is a comparison of
questioned writing to known writing or a comparison of
questioned writing to questioned writing.

7.5 Determine whether the questioned writing is original
writing. If it is not original writing, request the original.

NOTE 4—Examination of the original questioned writing is preferable.

7.5.1 If the original is not submitted, evaluate the quality of
the best available reproduction to determine whether the
significant details of the writing have been reproduced with
sufficient clarity for comparison purposes and proceed to the
extent possible. If the writing has not been reproduced with
sufficient clarity for comparison purposes, discontinue these
procedures and report accordingly.
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7.6 Determine whether the questioned writing appears to be
distorted. If it appears to be distorted, determine whether it is
possible to establish that the apparently distorted writing is
natural writing.

7.6.1 If it is not natural writing, or if it is not possible to
establish whether the apparently distorted writing is natural
writing, determine whether the apparently distorted writing is
suitable for comparison and proceed to the extent possible. If
the available questioned writing is not suitable for comparison,
discontinue these procedures and report accordingly.

7.7 Evaluate the questioned writing for the following:
7.7.1 Type of Writing—If there is more than one type of

writing within the questioned writing, separate the questioned
writing into groups of single types of writing.

7.7.2 Internal Consistency—If there are inconsistencies
within any one of the groups created in 7.7.1 (for example,
suggestive of multiple writers), divide the group(s) into sub-
groups, each one of which is consistent.

7.7.3 Determine range of variation of the writing for each
group or sub-group of the questioned writing created in 7.7.1
and 7.7.2.

7.7.4 Determine presence or absence of individualizing
characteristics.

7.7.5 If the examination is a comparison of exclusively
questioned writing, go to 7.12.

7.8 Determine whether the known writing is original writ-
ing. If it is not original writing, request the original.

NOTE 5—Examination of the original known writing is preferable.

7.8.1 If the original is not submitted, evaluate the quality of
the best available reproduction to determine whether the
significant details of the writing have been reproduced with
sufficient clarity for comparison purposes and proceed to the
extent possible. If the writing has not been reproduced with
sufficient clarity for comparison purposes, discontinue these
procedures and report accordingly.

7.9 Determine whether the known writing appears to be
distorted. If it appears to be distorted, determine whether it is
possible to establish that the apparently distorted writing is
natural writing.

7.9.1 If it is not natural writing, or if it is not possible to
establish whether the apparently distorted writing is natural
writing, determine whether the apparently distorted writing is
suitable for comparison and proceed to the extent possible. It
should be determined whether additional known writing would
be of assistance, and if so, it should be requested. If the
available known writing is not suitable for comparison, dis-
continue these procedures and report accordingly.

7.10 Evaluate the known writing for the following:
7.10.1 Type of Writing—If there is more than one type of

writing within the known writing, separate the known writing
into groups of single types of writing.

7.10.2 Internal Consistency—If there are unresolved incon-
sistencies within any of the groups created in 7.10.1 (for
example, suggestive of multiple writers), contact the submitter
for authentication. If any inconsistencies are not resolved to the
examiner’s satisfaction, discontinue these procedures for the
affected group(s), and report accordingly.

7.10.3 Determine range of variation of the writing for each
group of the known writing created in 7.10.1 and 7.10.2.

7.10.4 Determine presence or absence of individualizing
characteristics.

7.11 Evaluate the comparability of the bodies of writing
(questioned writing to known writing or exclusively questioned
writing).

7.11.1 If the bodies of writing are not comparable, discon-
tinue comparison and request comparable known writing, if
appropriate.

7.11.1.1 If comparable known writing is made available,
return to 7.10. If comparable known writing is not made
available, discontinue these procedures and report accordingly.

7.12 Conduct a side-by-side comparison of comparable
portions of the bodies of writing.

7.12.1 Determine whether there are differences, absent char-
acters, and similarities.

7.12.2 Evaluate their significance individually and in com-
bination.

7.12.3 Determine if there is a sufficient quantity of writing
(questioned writing, or known writing, or both).

7.12.3.1 If writing (questioned writing, or known writing, or
both) is not sufficient in quantity for an elimination or an
identification, continue the comparison to the extent possible.
When appropriate, request more known writing. If more known
writing is made available, return to 7.10.

7.12.4 Analyze, compare, and evaluate the individualizing
characteristics and other potentially significant features present
in the comparable portions of the bodies of writing.

NOTE 6—Among the features to be considered are elements of the
writing such as abbreviation; alignment; arrangement, formatting, and
positioning; capitalization; connectedness and disconnectedness; cross
strokes and dots, diacritics and punctuation; direction of strokes; disguise;
embellishments; formation; freedom of execution; handedness; legibility;
line quality; method of production; pen hold and pen position; overall
pressure and patterns of pressure emphasis; proportion; simplification;
size; skill; slant or slope; spacing; speed; initial, connecting, and terminal
strokes; system; tremor; type of writing; and range of variation.

Other features such as lifts, stops and hesitations of the writing
instrument; patching and retouching; slow, drawn quality of the line;
unnatural tremor; and guide lines of various forms should be evaluated
when present.

Potential limiting factors such as age; illness or injury; medication,
drugs or alcohol (intoxication or withdrawal); awkward writing position;
cold or heat; fatigue; haste or carelessness; nervousness; nature of the
document, use of the unaccustomed hand; deliberate attempt at disguise or
auto-forgery should be considered.

For further details, see the referenced texts.

7.12.5 Evaluate the similarities, differences, and limitations.
Determine their significance individually and in combination.

7.13 Form a conclusion based on results of the above
analyses, comparisons, and evaluations.

8. Reporting Conclusions

8.1 The conclusion(s) or opinion(s) resulting from the
procedures in this guide may be reached once sufficient
examinations have been conducted. The number and nature of
the necessary examinations is dependent on the question at
hand.
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8.2 The bases and reasons for the conclusion(s), or opin-
ion(s), should be included in the examiner’s documentation
and may appear in the report.

8.3 Refer to Terminology E1658 for reporting conclusion(s)
or opinion(s).

9. Keywords

9.1 forensic sciences; handwriting; questioned documents
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Designation: E2389 – 05

Standard Guide for
Examination of Documents Produced with Liquid Ink Jet
Technology1

This standard is issued under the fixed designation E2389; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (´) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This guide provides procedures that should be used by
forensic document examiners (Guide E444) for examinations
of documents produced with liquid inkjet technology and
related procedures.

1.2 These procedures are applicable whether the examina-
tion is of a questioned and known item(s) or of exclusively
questioned item(s).

1.3 These procedures include evaluation of the sufficiency
of the material available for examination.

1.4 The particular methods employed in a given case will
depend upon the nature and sufficiency of the material avail-
able for examination.

1.5 This guide may not cover all aspects of unusual or
uncommon examinations.

1.6 These methods are applicable to examinations involving
copiers, printers, facsimile devices, and multifunction devices
using ink jet technology.

1.7 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use.

2. Referenced Documents

2.1 ASTM Standards:2

D1968 Terminology Relating to Paper and Paper Products
E444 Guide for Scope of Work of Forensic Document

Examiners
E1732 Terminology Relating to Forensic Science
E2195 Terminology Relating to the Examination of Ques-

tioned Documents
E2331 Guide for Examination of Altered Documents
F221 Terminology Relating to Carbon Paper and Inked

Ribbon Products and Images Made Therefrom
F909 Terminology Relating to Printers
F1156 Terminology Relating to Product Counterfeit Protec-

tion Systems3

F1457 Terminology Relating to Laser Printers
F1857 Terminology Relating to Ink Jet Printers and Images

Made Therefrom

3. Terminology

3.1 Definitions—For definitions of terms in this guide, refer
to Terminologies E1732 and E2195.

3.1.1 coalescence, n—puddling or pooling of adjacent ink
drops on the substrate before they can be dried or absorbed
resulting in nonuniformity of color density. F1857

3.1.2 cockle, n—of paper, a defective, puckered condition
of a paper sheet as a result of non-uniform hygro-expansion
which can be related to any non-uniformity in the sheet,
including mass distribution and drying stresses. D1968

3.1.3 continuous spray, n—ink jet technology where drops
are generated at a regular unbroken rate. Images are then
generated by deflections of the ink droplets after they are
charged so they are either intercepted by a catcher and not
permitted to impact the substrate or deflected to intercept the
substrate at specific locations.

3.1.4 cracking, n—condition in which ink that has been
absorbed into a substrate causes the coating to shrink to a state
much smaller than the original coating dimension causing
fractures in the image area. F1857

3.1.5 crystallization, n—condition in which ink evaporates
and forms crystals. F1857

3.1.6 drop on demand (DOD), n—ink jet technology where
drops are generated as needed to create an image.

3.1.7 full-color copiers, n—of ink jet technology, copiers
that can reproduce color originals containing gradations of
color. They have a minimum of three colored inks (cyan,
magenta and yellow).

3.1.8 image area, n—area on a page occupied by all the
printed information. F1457

3.1.9 image density, n—contrast between image and back-
ground as measured by densitometer. F221

1 This guide is under the jurisdiction of ASTM Committee E30 on Forensic
Sciences and is the direct responsibility of Subcommittee E30.02 on Questioned
Documents.

Current edition approved Dec. 1, 2005. Published January 2006. DOI: 10.1520/
E2389-05.

2 For referenced ASTM standards, visit the ASTM website, www.astm.org, or
contact ASTM Customer Service at service@astm.org. For Annual Book of ASTM
Standards volume information, refer to the standard’s Document Summary page on
the ASTM website.

3 Withdrawn. The last approved version of this historical standard is referenced
on www.astm.org.
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3.1.10 image, n—optical counterpart of an object produced
by means of an image producing device. F221

3.1.11 ink jet printer, n—nonimpact printer in which the
characters are formed by projecting droplets of ink onto a
substrate. F909

3.1.12 landscape mode, adj—printer output orientation in
which printed lines run parallel to the direction of movement of
the paper. F1457

3.1.13 maximum print position, n—rightmost point at which
the printer can mark the paper. F1457

3.1.14 nonimpact printer, n—printer in which image forma-
tion is not the result of mechanical impacts. Examples are
thermal printers, electrostatic printers, electrophotographic
printers, and inkjet printers. F909

3.1.15 offset, n—unintentional transfer of ink (as from a
freshly printed substrate). F1857

3.1.16 piezoelectric, n—ink jet technology where the elec-
trically stimulated deformation of a crystal causes the expul-
sion of the droplets from the ink chamber.

3.1.17 pixelation, n—stairstepped or jagged effect resulting
from analog to digital conversion.

3.1.18 platen, n—flat plate or roller used as a support for
printing or copying a document. F1156

3.1.19 portrait mode, adj—printer output orientation in
which print lines run perpendicular to the direction of move-
ment of the paper. F1457

3.1.20 printhead, n—printing device of an ink jet printing
system.

3.1.21 printer output area, n—maximum area on the page to
which the printer will print. F1457

3.1.22 raster output scanner, n—output peripheral, either
stand alone or within a printer, that converts computer data into
a bit mapped image, which is sent to the host for storage or a
printer for output. F1457

3.1.23 slit glass, n—alternate scanning surface found in
some digital photocopiers used in conjunction with an auto-
matic document feeder.

3.1.24 smudge, n—tendency of an image to smear or streak
onto an adjacent area when rubbed; involves the redeposition
of abraded material. F221

3.1.25 thermal impulse, n—ink jet technology where the
rapid expansion of a bubble in the ink created by localized
electrical heating expels the droplets from the ink chamber.

3.2 Definitions of Terms Specific to This Standard:
3.2.1 banding, n—uniform density variations or voids in a

given color which appear in the direction that the printhead
travels. F1857

3.2.2 bleed, n—ink feathering of one color into an adjacent
color over time. F1857

3.2.3 circularity, n—ratio of a single ink dot height divided
by its width with 1.0 being a perfect circle. F1857

3.2.4 feathering, n—ink spread over substrate causing fuzzy
edges, spidery lines and poor print quality. F1857

3.2.5 liquid ink jet device, n—device in which the ink
supply is in fluid (for example, solvent or aqueous) form.

3.2.6 mottling, n—nonuniformity of image density which
follows patterns in the substrate or by non-uniform ink-
substrate interaction. F1857

3.2.7 satellite, n—extraneous or undesirable ink droplets.
(See also spatter, spray) F1857

3.2.8 spatter, n—type of extraneous or undesirable ink
droplet originating when a portion of an ink droplet strikes the
intended area and is deflected to an unintended area. F1857

3.2.9 spray, n—type of extraneous or undesirable ink dot
near the printed zones which originate from the printhead.

F1857

4. Significance and Use

4.1 The procedures outlined here are grounded in the
generally accepted body of knowledge and experience in the
field of forensic document examination. By following these
procedures, a forensic document examiner can reliably reach
an opinion concerning whether two or more documents pro-
duced with ink jet technology are from the same device,
whether a particular device created the document, or the
determination of the make or model of a device.

5. Interferences

5.1 Items submitted for examination may have inherent
limitations that can interfere with the procedures in this guide.
Limitations should be noted and recorded.

5.2 Limitations can be due to the generation of the docu-
ment(s), limited quantity or comparability, or condition of the
items submitted for examination. Such features are taken into
account in this guide.

5.3 The results of prior storage, handling, testing, or chemi-
cal processing (for example, for latent prints) may interfere
with the ability of the examiner to see certain characteristics.
The effects can include, but are not limited to, partial destruc-
tion of the substrate, stains, and deterioration of the ink.
Whenever possible, document examinations should be con-
ducted prior to any chemical processing. Items should be
handled appropriately to avoid compromising subsequent ex-
aminations.

5.4 Consideration should be given to the possibility that
various forms of manipulation and duplication of ink jet-
produced items can be generated by computer, scanner, digital
camera, graphic pad or other means.

5.5 Some ink supply units are interchangeable between
different brands or models of machines. Some ink units are
refillable and ink from suppliers other than the original
manufacturer may be used.

5.6 Some multi-function devices utilizing toner technology
can operate in either printing or copying mode, at different
resolutions and can produce both multi-color (for example,
CYMK) black or monochrome (for example, one color black).
These various outputs from one machine have many significant
differences among them.

6. Equipment and Requirements

6.1 Appropriate light source(s) of sufficient intensity to
allow fine detail to be distinguished.

NOTE 1—Natural light, incandescent or fluorescent sources, or fiber
optic lighting systems are generally used. Transmitted illumination, side
lighting, and vertical incident lighting may be useful in a variety of
situations.
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6.2 Magnification sufficient to allow fine detail to be distin-
guished.

6.3 Rulers in metric, U.S. customary units, printers’ mea-
sure, and desktop publishing units.

6.4 Other apparatus as appropriate (for example, measuring
grids and magnetic detectors).

6.5 Imaging or other equipment for recording observations
as required.

6.6 Reference materials can aid in the determination of a
manufacturer.

6.7 Sufficient time and facilities to complete all applicable
procedures.

7. Procedures

7.1 All procedures shall be performed (consistent with
Toner Guide) and noted when appropriate. These procedures
need not be performed in the order given.

7.2 Examinations performed, relevant observations, and
results shall be documented.

7.3 At various points in these procedures, a determination
that a particular feature is not present or that an item is lacking
in quality or comparability may indicate that the examiner
should discontinue or limit the procedure(s). It is at the
discretion of the examiner to discontinue the procedure at that
point and report accordingly or to continue with the applicable
procedures to the extent possible. The reasons for such a
decision shall be documented.

7.4 Determine whether the submitted questioned docu-
ment(s) was produced with liquid ink jet technology. If not,
discontinue examination and report accordingly.

7.5 Determine whether the examination is comparison of a
questioned document(s) to a known document(s), a comparison
of exclusively questioned documents, or is another type of
examination of a questioned item(s) (e.g., to determine date
limitations or class of machine).

7.6 Determine whether the questioned document(s) is suit-
able for examination, or comparison, or both. If it is not
suitable, discontinue the procedure and report accordingly.
Factors that affect the suitability include clarity, detail, or
condition of the document.

7.7 If no known document(s) or device(s) was submitted, go
to 7.9.

7.8 If a known document(s) is submitted, determine whether
the known document(s) is suitable for examination, or com-
parison, or both. If it is not suitable, discontinue the procedure
and report accordingly. Factors that affect the suitability
include clarity, detail, or condition of the document.

7.9 If the original is not submitted, evaluate the quality of
the best available reproduction to determine whether signifi-
cant details have been reproduced with sufficient clarity for
comparison purposes and proceed to the extent possible. If the
reproduction is not of sufficient clarity for comparison pur-
poses, discontinue these procedures and report accordingly.

7.10 If a device is examined, its condition should be noted.
Service records should be requested and pertinent information
noted and recorded.

7.10.1 Discussion—Consultation with a qualified technician
may be advantageous or necessary.

7.11 Note the capabilities, features, and settings of any
variable features on each device examined. If the device has
internal memory, retain or recover any stored information.

7.12 Note visible external components of the device such as
the platen, slit glass, collators, and cover/automatic document
feeder that may contain physical evidence, obstructions, debris,
correction fluid, marks, or scratches.

NOTE 2—Before taking exemplars, consideration must be given to the
possible destruction or loss of physical evidence within the device (for
example, fragments torn from the questioned document).

7.13 Prepare appropriate exemplars, taking into consider-
ation the features of the device and possible chemical ink
examinations.

7.14 Note damage to easily accessible internal components
of the device such as the print head or paper transport
mechanism.

7.15 If applicable, take additional exemplars.
7.16 If none of the exemplars are suitable for comparison

and no others are obtained, discontinue these procedures and
report accordingly.

7.17 Examine the questioned item(s), or the questioned and
known items.

7.17.1 Discussion—The type of substrate used in an ink jet
printer may affect the appearance of the ink such as banding,
circularity, feathering, bleed, mottling, offset, spatter or satel-
lite droplets.

7.18 Examination(s) for indentations (Guide E2291) may be
performed for the purpose of visualizing indented writing or
physical characteristics such as marks from the paper transport
mechanism.

7.19 Various illumination techniques (color filtering, infra-
red, or ultraviolet) may be used to provide additional informa-
tion such as security features or stains.

7.20 Examination(s) for alterations (Guide E2331) may be
performed.

7.21 Identification of the typestyle(s) may provide useful
information (for example, dating information).

7.22 Compare class characteristics (for example, paper
supply system, ink type, marks caused by mechanics, color
capability). If significant unexplainable differences exist, dis-
continue and report accordingly.

NOTE 3—Some ink supply units are interchangeable among different
brands or models of machines and most units are refillable.

7.23 If possible, classify the device used to produce a
questioned document(s). When identifying a manufacturer of a
questioned item(s), refer to laboratory and published industry
resources. If necessary, contact the device manufacturer or
distributor for further information.

7.24 Compare individualizing characteristics such as wear
and damage defects, misalignments, reproducible marks, band-
ing, voids, and improper or extraneous ink transfer. Perform
and note critical measurements, where needed.

NOTE 4—Successive copying on the same machine will make marks
slightly out of register. Doubling or tripling of a pattern of dots or marks
indicates, respectively, two or three generations of copies on the same
machine. Copying on more than one device may bear the distinctive marks
of all machines.
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7.25 Evaluate similarities, differences, and limitations. De-
termine their significance individually and in combination.

NOTE 5—Care must be taken in the evaluation of characteristics as
some may be caused by factors external to the print device (for example,
artifacts from or manipulation of the source computer file) or character-
istics common to a particular model of machine.

7.26 Reach a conclusion according to the criteria set forth in
Section 8.

8. Report

8.1 Conclusion(s), opinion(s), or findings resulting from the
procedures in this guide may be reached once sufficient
examinations have been conducted. The number and nature of
the necessary examinations is dependent on the question at
hand.

8.2 The bases and reasons for the conclusion(s), opinion(s),
or findings should be included in the examiner’s documenta-
tion and may also be included in the report.

8.3 Identification—When the examination reveals no sig-
nificant differences between two or more items and there is
agreement in significant individualizing characteristics, an
identification is appropriate. There may be limitations.

8.4 Elimination—If significant differences between two or
more items are found at any level of the analyses, an elimina-
tion may be appropriate. There may be limitations. There may
be similarities.

8.5 Qualified Opinions—When there are limiting factors
and the examination reveals similarities or differences of
limited significance between two or more items, the use of
qualified opinions can be appropriate. This opinion requires
explanation of the limiting factors.

8.6 No Conclusion—When there are significant limiting
factors, a report that no conclusion can be reached is appro-
priate. This opinion requires explanation of the limiting factors.

9. Keywords
9.1 facsimile devices; forensic sciences; ink jet; photocopi-

ers; questioned documents
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          BBLLAANNCCOO  &&  AAssssoocciiaatteess  IInncc.. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Comparisons of Q1 through Q4 images 

Q1- direct crop from “original tiff” file, not reprinted or rescanned 

Q2- direct crop from June 30, 2010 filed version, not reprinted or rescanned 

Q4- direct crop from Blanco scan of original, not reprinted or rescanned, but adjusted 

Q3- direct crop from Aginsky scan, not reprinted or rescanned 

EXHIBIT 11.1 
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          BBLLAANNCCOO  &&  AAssssoocciiaatteess  IInncc.. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Q1- “original tiff” 

Q4  

Q2 

Enlargements of direct crops 

Q3 

EXHIBIT 11.2 
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          BBLLAANNCCOO  &&  AAssssoocciiaatteess  IInncc.. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Q1- “original tiff” 

Q4  

Q2 

Enlargements of direct crops 

Q3 

EXHIBIT 11.3 
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          BBLLAANNCCOO  &&  AAssssoocciiaatteess  IInncc.. 

 
 
 

Note the perceived changes introduced by changes in scanning, and, or output 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Q1 June 27 2010 tiff file sent by Ceglia to Argentieri 
Note: all imagery is from the same source document file 

Crop of “original tiff” file (which shows file properties of 200 ppi) 

Test- 300 ppi scan of printout of  “original tiff” file 

Test- 150 ppi scan of printout of  “original tiff” file 

Test- 75 ppi scan of printout of  “original tiff” file 

EXHIBIT 12.1 
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          BBLLAANNCCOO  &&  AAssssoocciiaatteess  IInncc.. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Q1- “original tiff” 
(direct crop from tiff) 

Q1-  300 ppi 

Q1-  150 ppi Q1-  75 ppi 

EXHIBIT 12.2 
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EXHIBIT 5.1 
          BBLLAANNCCOO  &&  AAssssoocciiaatteess  IInncc.. 

 
 

 
 
 
 
 

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

OVERLAY of “Q1” over “Q3” 

Q1 has been rendered in red for comparison purposes 

Q3 color unchanged (image is black and white) 

EXHIBIT 13.1 

Case 1:10-cv-00569-RJA-LGF   Document 459-1   Filed 07/02/12   Page 61 of 72



EXHIBIT 5.2 
          BBLLAANNCCOO  &&  AAssssoocciiaatteess  IInncc.. 

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

 

Progression of overlay of Q1 over Q3 

Step 1- Q1 is offset from Q3 

Step 2- Q1 positioned closer to Q3 

Step 3- Q1 positioned over the top of Q3 

EXHIBIT 13.2 
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EXHIBIT 14 
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EXHIBIT 5.1 
          BBLLAANNCCOO  &&  AAssssoocciiaatteess  IInncc.. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   
 
 
 
 
 
 
 
 
 
 
 
 

Demonstration: copying an original can cause changes to 
the appearance of typed and written information  

Original test sample used for machine printing tests. 
Sample created using MSWord; Times New Roman at 12 points 

Same test sample was printed, copied, scanned and printed again 

 

The staff of the “p” (dashed arrow 2) is slanted backwards in comparison to the 
other printed characters around it. The reproduction/copy process innocently 
caused a change to the original observed above (compare to dashed arrow 1) 

 

1 

2 

EXHIBIT 14 
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EXHIBIT 15 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

EXHIBIT 15 
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Designation: E2331 – 04

Standard Guide for
Examination of Altered Documents1

This standard is issued under the fixed designation E2331; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (´) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This Guide provides procedures for examinations that
should be used by forensic document examiners (Guide E444)
for examinations involving altered documents.

1.2 These procedures are applicable whether the examina-
tion(s) are of questioned and known items, exclusively ques-
tioned items, or a single item.

1.3 These procedures include evaluation of the sufficiency
of the material available for examination.

1.4 The particular methods employed in a given case will
depend upon the nature of the material available for examina-
tion.

1.5 This guide may not cover all aspects of unusual or
uncommon examinations.

1.6 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory requirements prior to use.

2. Referenced Documents

2.1 ASTM Standards:2

E444 Guide for Scope of Work of Forensic Document
Examiners

E1422 Guide for Test Methods for Forensic Writing Ink
Comparison

E1732 Terminology Relating to Forensic Science
E2195 Terminology Relating to the Examination of Ques-

tioned Documents
E2291 Guide for Indentation Examinations

3. Terminology

3.1 Definitions:
3.1.1 For definitions of terms in this guide, refer to Termi-

nologies E1732 and E2195.

3.2 Definitions:
3.2.1 alteration, n—a modification made to a document by

physical, chemical or mechanical means including, but not
limited to, obliterations, additions, overwritings, or erasures.

3.2.2 digital image, n—an image that is stored in numerical
form.3

3.2.3 digital image processing, n—any activity that trans-
forms a digital image.

3.2.4 electrostatic detection device (EDD), n—an instru-
ment that uses electrostatic charge as the mechanism to
visualize paper fiber disturbances (for example, indentations,
erasures, typewritten material/lift off).

3.2.5 erasure, n—the area where material has been removed
from a document by chemical, abrasive, or other means.

3.2.6 fluorescence, n—a process by which radiant flux of
certain wavelengths is absorbed and reradiated non-thermally
at other, usually longer, wavelengths. E1422

3.2.7 infrared (IR), n—referring to radiant flux having
wavelengths longer than the wavelengths of light, usually
wavelengths from about 760 nm to about 3 mm. E1422

3.2.8 infrared luminescence (IRL), n—the emission of radi-
ant energy during a transition from an excited electronic state
of an atom, molecule, or ion to a lower electronic state
(fluorescence or phosphorescence, or both), where the spec-
trum of the excitation source is in the ultraviolet (UV) or
visible region of the electromagnetic spectrum, or both, and the
spectrum of the emitted energy is in the far red or infrared (IR)
region of the electromagnetic spectrum. E1422

3.2.9 side lighting, n—illumination from a light source that
is at a low angle of incidence, or even parallel, to the surface
of the item. Syn., oblique lighting.

3.2.10 transmitted light, n—illumination that passes
through a document.

3.2.11 ultraviolet (UV), n—referring to radiant flux having
wavelengths shorter than the wavelengths of light, usually
wavelengths from about 10 to 380 nm. E1422

3.2.11.1 Discussion—Long-wave UV usually refers to the
spectral range of UV-A, with wavelengths from about 315 to
380 nm. Short-wave UV usually refers to the spectral range of
UV-C, with wavelengths from 100 to 280 nm.

1 This guide is under the jurisdiction of ASTM Committee E30 on Forensic
Sciences and is the direct responsibility of Subcommittee E30.02 on Questioned
Documents.

Current edition approved March 1, 2004. Published April 2004. DOI: 10.1520/
E2331-04.

2 For referenced ASTM standards, visit the ASTM website, www.astm.org, or
contact ASTM Customer Service at service@astm.org. For Annual Book of ASTM
Standards volume information, refer to the standard’s Document Summary page on
the ASTM website.

3 Scientific Working Group on Imaging Technologies (SWGIT) Definitions and
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4. Significance and Use

4.1 The procedures outlined here are grounded in the
generally accepted body of knowledge and experience in the
field of forensic document examination. By following these
procedures, a forensic document examiner can reliably reach
an opinion concerning whether a document has been altered.

5. Interferences

5.1 Items submitted for examination may have inherent
limitations that can interfere with the procedures in this Guide.
Limitations should be noted and recorded.

5.2 Limitations can be due to submission of non-original
documents, limited comparability, or condition of the items
submitted for examination (for example, items that are stained,
soiled, water-damaged, charred, or shredded). Such features
are taken into account in this Guide.

5.3 The results of prior storage, handling, testing, or chemi-
cal processing (for example, for latent prints) may interfere
with the ability of the examiner to examine certain character-
istics. Whenever possible, document examinations should be
conducted prior to any chemical processing. Items should be
handled appropriately to avoid compromising subsequent ex-
aminations.

6. Equipment and Requirements

6.1 Appropriate light source(s) of sufficient intensity and
appropriate type to allow fine detail to be distinguished.

NOTE 1—Natural light, incandescent or fluorescent sources, or fiber
optic lighting systems are generally utilized. Transmitted illumination,
side lighting, and vertical incident lighting may be useful in a variety of
situations.

6.2 Magnification sufficient to allow fine detail to be distin-
guished.

6.3 The following additional equipment may be used as
required:

6.3.1 IR image conversion device or system with appropri-
ate light sources and filters for use in IR and IR luminescence
examinations.

6.3.2 UV lamps or view box, with both long and short
wavelength lamps.

6.3.3 Imaging or other equipment for recording observa-
tions.

6.3.4 Measuring devices (for example, typewriter grids,
magnifiers with reticule patterns, or appropriate software).

6.3.5 Electrostatic detection device.
6.3.6 Other equipment as appropriate.
6.4 Sufficient time and facilities to complete all applicable

procedures.

7. Procedure

All procedures shall be performed when applicable and
noted when appropriate. These procedures need not be per-
formed in the order given.

7.1 Examinations performed, relevant observations, and
results shall be documented.

7.2 At various points in these procedures, a determination
that a particular feature is not present or that an item is lacking
in quality or comparability may indicate that the examiner

should discontinue the procedure(s). It is at the discretion of
the examiner to discontinue the procedure at that point and
report accordingly or to continue with the applicable proce-
dures to the extent possible. The reasons for such a decision
shall be documented.

7.3 Examine the document for the presence of characteris-
tics indicative of alterations. These can include, but are not
limited to, the following:

NOTE 2—Care must be taken in the evaluation of the following
characteristics that may occur in the normal preparation, handling, and
storage of the document.

7.3.1 Overwriting,
7.3.2 Characteristics of multiple writing instruments,
7.3.3 Crowded or awkward placement of writing and/or

printed text,
7.3.4 Paper fiber disturbance,
7.3.5 Use of different fonts, sizes, and/or styles,
7.3.6 Area(s) of discoloration,
7.3.7 Presence of an obscuring substance,
7.3.8 Smearing,
7.3.9 Uneven margins,
7.3.10 Different printing processes,
7.3.11 Irregular spacing and alignment, both vertical and

horizontal,
7.3.12 Differences in fastening and binding mark,
7.3.13 Inconsistent handwriting features,
7.3.14 Unusual sequence of line intersections contrary to

what may be claimed, and
7.3.15 Variations in paper characteristics.

NON-DESTRUCTIVE EXAMINATIONS

7.4 Non-destructive procedures shall be performed when
applicable and need not be performed in the order given.

7.5 Examine the document macroscopically, or microscopi-
cally, or both.

7.6 Examine the document using various lighting tech-
niques, such as side lighting (see Guide E2291), and transmit-
ted lighting.

7.7 Examine the document using visualizing techniques
such as UV, RIR, and IRL (see Guide E1422).

7.8 Make appropriate measurements.
7.9 Process the document using an EDD.
7.10 Examine the document with appropriate imaging tech-

niques, such as photography or digital image processing.
7.11 Analyze, compare, and evaluate the findings.
7.12 Determine the need for destructive examinations. If

unnecessary, discontinue examinations, reach a conclusion(s),
and report accordingly.

DESTRUCTIVE EXAMINATIONS

7.13 Destructive examination techniques damage or other-
wise change the document. They should be performed only
after non-destructive methods have been exhausted.

7.13.1 The use of destructive examination methods may
interfere with the potential for other types of forensic exami-
nations (for example, chemical ink or latent print examina-
tions).
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7.13.2 Consultation with the submitter is advisable prior to
destructive testing.

7.13.3 Prior to using these techniques, the item(s) should be
appropriately documented.

7.13.4 These destructive techniques need not be performed
in the order given.

7.14 Where an obscuring substance is present, use a solvent
(for example, petroleum ether, liquid fluorocarbons) to make
the paper translucent for visualization of any obscured entry(s).

NOTE 3—Prolonged exposure to solvents may affect the obscuring
substance.

7.15 To remove an obscuring substance from the docu-
ment(s), use of a solvent such as methanol or ethanol may be
appropriate.

NOTE 4—Some solvents may dissolve ink or toner.

7.16 Physically remove (for example, abrade, scrape, or
peel) the obscuring substance from the document.

7.17 For chemical ink examinations refer to Guide E1422.

NOTE 5—Chemical ink examinations may be conducted by other
forensic specialists.

7.18 Analyze, compare, and evaluate the findings.

7.19 Reach a conclusion(s), and report accordingly.

8. Report

8.1 Conclusion(s), or opinion(s), or other finding(s) result-
ing from the procedures in this guide may be reached once
sufficient examinations have been conducted.

8.2 The bases and reasons for the conclusion(s), opinion(s),
or finding(s) should be included in the examiner’s documen-
tation and may also appear in the report.

8.3 Once examinations and evaluations have been com-
pleted, reports may include one or more of the following types
of conclusion(s), opinion(s), and other finding(s):

8.3.1 Whether alterations were observed.
8.3.2 Whether any of the altered entries were decipherable.
8.3.3 The text or description of altered entries.
8.3.3.1 Method or sequence of alterations.
8.3.4 Images of alterations and original entries.
8.3.5 Other information about the alterations.

9. Keywords

9.1 alterations; erasures; forensic sciences; insertions; oblit-
erations; overwriting; questioned documents
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Designation: E2290 – 07a

Standard Guide for
Examination of Handwritten Items1

This standard is issued under the fixed designation E2290; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (´) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This guide provides procedures that should be used by
forensic document examiners (Guide E444) for examinations
and comparisons involving handwritten items and related
procedures.

1.2 These procedures are applicable whether the examina-
tion and comparison is of questioned and known items or of
exclusively questioned items.

1.3 These procedures include evaluation of the sufficiency
of the material (questioned, or known, or both) available for
examination.

1.4 The particular methods employed in a given case will
depend upon the nature of the material available for examina-
tion.

1.5 This guide may not cover all aspects of unusual or
uncommon examinations of handwritten items.

1.6 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory requirements prior to use.

2. Referenced Documents

2.1 ASTM Standards:2

E444 Guide for Scope of Work of Forensic Document
Examiners

E1658 Terminology for Expressing Conclusions of Forensic
Document Examiners

E1732 Terminology Relating to Forensic Science

E2195 Terminology Relating to the Examination of Ques-
tioned Documents

3. Terminology

3.1 For definitions of terms in this guide, refer to Termi-
nologies E1732 and E2195.

3.2 Definitions:
3.2.1 known, n/adj——of established origin associated with

the matter under investigation. E1732
3.2.2 questioned, n/adj——associated with the matter under

investigation about which there is some question, including,
but not limited to, whether the questioned and known items
have a common origin. E1732

3.3 Definitions of Terms Specific to This Standard:
3.3.1 absent character, n—a character or character combi-

nation which is present in one body of writing but is not present
(for example, does not have a corresponding character) in
another body of writing.

3.3.2 character, n—any language symbol (for example,
letter, numeral, punctuation mark, or other sign), other symbol,
or ornament.

3.3.3 characteristic, n—a feature, quality, attribute, or prop-
erty of writing.

3.3.4 comparable, n/adj——pertaining to handwritten items
that contain the same type(s) of writing and similar characters,
words, and combinations. Contemporaneousness and writing
instruments may also be factors.

3.3.5 distorted writing, n—writing that does not appear to
be, but may be natural. This appearance can be due to either
voluntary factors (for example, disguise, simulation) or invol-
untary factors (for example, physical condition of the writer,
writing conditions).

3.3.6 handwritten item, n—an item bearing something writ-
ten by hand (for example, cursive writing, hand printing,
signatures).

NOTE 1—As used in this standard “handwriting” and “handwritten” are
generic terms. Writing is generally, but not invariably, produced using the
hand, and may be the result of some other form of direct manipulation of
a writing or marking instrument by an individual.

1 This guide is under the jurisdiction of ASTM Committee E30 on Forensic
Sciences and is the direct responsibility of Subcommittee E30.02 on Questioned
Documents.

Current edition approved April 15, 2007. Published July 2007. Originally
approved in 2003. Last previous edition approved in 2007 as E2290 – 07. DOI:
10.1520/E2290-07A.

2 For referenced ASTM standards, visit the ASTM website, www.astm.org, or
contact ASTM Customer Service at service@astm.org. For Annual Book of ASTM
Standards volume information, refer to the standard’s Document Summary page on
the ASTM website.
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3.3.7 individualizing characteristics, n—marks or proper-
ties that serve to uniquely characterize writing.

3.3.7.1 Discussion—Both class characteristics (marks or
properties that associate individuals as members of a group)
and individual characteristics (marks or properties that differ-
entiate the individual members in a group) are individualizing
characteristics.

3.3.8 item, n—an object or quantity of material on which a
set of observations can be made.

3.3.9 natural writing, n—any specimen of writing executed
without an attempt to control or alter its usual quality of
execution.

3.3.10 range of variation, n—the accumulation of devia-
tions among repetitions of respective handwriting characteris-
tics that are demonstrated in the writing habits of an individual.
(See variation, 3.3.15).

3.3.11 significant difference, n—an individualizing charac-
teristic that is structurally divergent between handwritten
items, that is outside the range of variation of the writer, and
that cannot be reasonably explained.

3.3.12 significant similarity, n—an individualizing charac-
teristic in common between two or more handwritten items.

3.3.13 suffıcient quantity, n—that amount of writing re-
quired to assess the writer’s range of variation, based on the
writing examined.

3.3.14 type of writing, n—refers to hand printing, cursive
writing, numerals, symbols, or combinations thereof, and
signatures.

3.3.15 variation, n—those deviations among repetitions of
the same handwriting characteristic(s) that are normally dem-
onstrated in the habits of each writer.

3.3.15.1 Discussion—Since variation is an integral part of
natural writing, no two writings of the same material by the
same writer are identical in every detail. Within a writer’s
range of variation, there are handwriting habits and patterns
that are repetitive and similar in nature. These repetitive
features give handwriting a distinctive individuality for exami-
nation purposes. Variation can be influenced by internal factors
such as illness, medication, intentional distortion, etc. and
external factors such as writing conditions and writing instru-
ment, etc.

4. Significance and Use

4.1 The procedures outlined here are grounded in the
generally accepted body of knowledge and experience in the
field of forensic document examination. By following these
procedures, a forensic document examiner can reliably reach
an opinion concerning whether two or more handwritten items
were written by the same person(s).

NOTE 2—The phrase “written by the same person(s)” refers to physical
generation of the writing, not to intellectual ownership of the content.

5. Interferences

5.1 Items submitted for examination may have inherent
limitations that can interfere with the procedures in this Guide.
Limitations should be noted and recorded.

5.2 Limitations can be due to submission of non-original
documents, limited quantity or comparability, or condition of
the items submitted for examination. Other limitations can

come from the quantity or comparability of the writing
submitted, and include absent characters, dissimilarities, or
limited individualizing characteristics. Such features are taken
into account in this guide.

5.3 The results of prior storage, handling, testing, or chemi-
cal processing (for example, for latent prints) may interfere
with the ability of the examiner to see certain characteristics.
Whenever possible, document examinations should be con-
ducted prior to any chemical processing. Items should be
handled appropriately to avoid compromising subsequent ex-
aminations (for example, with clean cloth gloves).

5.4 Consideration should be given to the possibility that
various forms of simulations, imitations, and duplications of
handwriting can be generated by computer and other means.

6. Equipment and Requirements

6.1 Appropriate light source(s) of sufficient intensity to
allow fine detail to be distinguished.

NOTE 3—Natural light, incandescent or fluorescent sources, or fiber
optic lighting systems are generally utilized. Transmitted lighting, side
lighting, and vertical incident lighting have been found useful in a variety
of situations.

6.2 Magnification sufficient to allow fine detail to be distin-
guished.

6.3 Other apparatus as appropriate.
6.4 Imaging or other equipment for recording observations

as required.
6.5 Sufficient time and facilities to complete all applicable

procedures.

7. Procedure

7.1 All procedures shall be performed when applicable and
noted when appropriate. These procedures need not be per-
formed in the order given.

7.2 Examinations, relevant observations, and results shall be
documented.

7.3 At various points in these procedures, a determination
that a particular feature is not present or that an item is lacking
in quality or comparability may indicate that the examiner
should discontinue or limit the procedure(s). It is at the
discretion of the examiner to discontinue the procedure at that
point and report accordingly or to continue with the applicable
procedures to the extent possible. The reasons for such a
decision shall be documented.

7.4 Determine whether the examination is a comparison of
questioned writing to known writing or a comparison of
questioned writing to questioned writing.

7.5 Determine whether the questioned writing is original
writing. If it is not original writing, request the original.

NOTE 4—Examination of the original questioned writing is preferable.

7.5.1 If the original is not submitted, evaluate the quality of
the best available reproduction to determine whether the
significant details of the writing have been reproduced with
sufficient clarity for comparison purposes and proceed to the
extent possible. If the writing has not been reproduced with
sufficient clarity for comparison purposes, discontinue these
procedures and report accordingly.
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7.6 Determine whether the questioned writing appears to be
distorted. If it appears to be distorted, determine whether it is
possible to establish that the apparently distorted writing is
natural writing.

7.6.1 If it is not natural writing, or if it is not possible to
establish whether the apparently distorted writing is natural
writing, determine whether the apparently distorted writing is
suitable for comparison and proceed to the extent possible. If
the available questioned writing is not suitable for comparison,
discontinue these procedures and report accordingly.

7.7 Evaluate the questioned writing for the following:
7.7.1 Type of Writing—If there is more than one type of

writing within the questioned writing, separate the questioned
writing into groups of single types of writing.

7.7.2 Internal Consistency—If there are inconsistencies
within any one of the groups created in 7.7.1 (for example,
suggestive of multiple writers), divide the group(s) into sub-
groups, each one of which is consistent.

7.7.3 Determine range of variation of the writing for each
group or sub-group of the questioned writing created in 7.7.1
and 7.7.2.

7.7.4 Determine presence or absence of individualizing
characteristics.

7.7.5 If the examination is a comparison of exclusively
questioned writing, go to 7.12.

7.8 Determine whether the known writing is original writ-
ing. If it is not original writing, request the original.

NOTE 5—Examination of the original known writing is preferable.

7.8.1 If the original is not submitted, evaluate the quality of
the best available reproduction to determine whether the
significant details of the writing have been reproduced with
sufficient clarity for comparison purposes and proceed to the
extent possible. If the writing has not been reproduced with
sufficient clarity for comparison purposes, discontinue these
procedures and report accordingly.

7.9 Determine whether the known writing appears to be
distorted. If it appears to be distorted, determine whether it is
possible to establish that the apparently distorted writing is
natural writing.

7.9.1 If it is not natural writing, or if it is not possible to
establish whether the apparently distorted writing is natural
writing, determine whether the apparently distorted writing is
suitable for comparison and proceed to the extent possible. It
should be determined whether additional known writing would
be of assistance, and if so, it should be requested. If the
available known writing is not suitable for comparison, dis-
continue these procedures and report accordingly.

7.10 Evaluate the known writing for the following:
7.10.1 Type of Writing—If there is more than one type of

writing within the known writing, separate the known writing
into groups of single types of writing.

7.10.2 Internal Consistency—If there are unresolved incon-
sistencies within any of the groups created in 7.10.1 (for
example, suggestive of multiple writers), contact the submitter
for authentication. If any inconsistencies are not resolved to the
examiner’s satisfaction, discontinue these procedures for the
affected group(s), and report accordingly.

7.10.3 Determine range of variation of the writing for each
group of the known writing created in 7.10.1 and 7.10.2.

7.10.4 Determine presence or absence of individualizing
characteristics.

7.11 Evaluate the comparability of the bodies of writing
(questioned writing to known writing or exclusively questioned
writing).

7.11.1 If the bodies of writing are not comparable, discon-
tinue comparison and request comparable known writing, if
appropriate.

7.11.1.1 If comparable known writing is made available,
return to 7.10. If comparable known writing is not made
available, discontinue these procedures and report accordingly.

7.12 Conduct a side-by-side comparison of comparable
portions of the bodies of writing.

7.12.1 Determine whether there are differences, absent char-
acters, and similarities.

7.12.2 Evaluate their significance individually and in com-
bination.

7.12.3 Determine if there is a sufficient quantity of writing
(questioned writing, or known writing, or both).

7.12.3.1 If writing (questioned writing, or known writing, or
both) is not sufficient in quantity for an elimination or an
identification, continue the comparison to the extent possible.
When appropriate, request more known writing. If more known
writing is made available, return to 7.10.

7.12.4 Analyze, compare, and evaluate the individualizing
characteristics and other potentially significant features present
in the comparable portions of the bodies of writing.

NOTE 6—Among the features to be considered are elements of the
writing such as abbreviation; alignment; arrangement, formatting, and
positioning; capitalization; connectedness and disconnectedness; cross
strokes and dots, diacritics and punctuation; direction of strokes; disguise;
embellishments; formation; freedom of execution; handedness; legibility;
line quality; method of production; pen hold and pen position; overall
pressure and patterns of pressure emphasis; proportion; simplification;
size; skill; slant or slope; spacing; speed; initial, connecting, and terminal
strokes; system; tremor; type of writing; and range of variation.

Other features such as lifts, stops and hesitations of the writing
instrument; patching and retouching; slow, drawn quality of the line;
unnatural tremor; and guide lines of various forms should be evaluated
when present.

Potential limiting factors such as age; illness or injury; medication,
drugs or alcohol (intoxication or withdrawal); awkward writing position;
cold or heat; fatigue; haste or carelessness; nervousness; nature of the
document, use of the unaccustomed hand; deliberate attempt at disguise or
auto-forgery should be considered.

For further details, see the referenced texts.

7.12.5 Evaluate the similarities, differences, and limitations.
Determine their significance individually and in combination.

7.13 Form a conclusion based on results of the above
analyses, comparisons, and evaluations.

8. Reporting Conclusions

8.1 The conclusion(s) or opinion(s) resulting from the
procedures in this guide may be reached once sufficient
examinations have been conducted. The number and nature of
the necessary examinations is dependent on the question at
hand.
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8.2 The bases and reasons for the conclusion(s), or opin-
ion(s), should be included in the examiner’s documentation
and may appear in the report.

8.3 Refer to Terminology E1658 for reporting conclusion(s)
or opinion(s).

9. Keywords

9.1 forensic sciences; handwriting; questioned documents
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