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What is a Handwriting Expert? 

• Graphology  

– Profiling 

– Personnel selection 

– Threat assessment 

– Statement analysis 

– Jury screening 

– State of mind 

 

• Forensic Document   

Examination 

– Handwriting 

authentication/ 

identification 

– Print process methods 

– Ink/paper analysis 

– Alterations 

– Counterfeiting 

 

 



FDEs vs. Graphologists 

Graphology assesses personality traits through 
handwriting analysis. 

 FDE uses scientific methodology to identify or 
eliminate a suspect with a questioned 
handwriting or signature. 

 FDE is accepted in court, Graphology generally 
is not. 

Graphology DOES have a place in criminal 
investigations however. 

 





 



 



Handwriting Identification 

• Approximately 90% of what document 
examiners do. 

• Basic premise:  No two people have identical 
handwriting characteristics. 

• Second most unique human identification 
method. 

• Copybook (class) to Individual Writing. 

• Natural Variation in writing. 

• Extrinsic and Intrinsic Influences on Writing. 

 



Handwriting Identification Research 

• Handwriting is unique and identifiable 
– Srihari, Cha, Aurora & Lee. (2002). Individuality of handwriting. 

Journal of Forensic Sciences, 47(4), 856-72. 

 

• Document examiners are more skilled 
than laypersons in providing correct 
conclusions 
– Kam, M., Wetstein, J., & Conn, R. (1994). Proficiency of 

professional document examiners in writer identification. Journal 
of Forensic Sciences, 39(1), 5-14. 



What FDEs Can and Cannot Do 

• CAN authenticate, eliminate or identify writers 

given enough questioned material is available 

and sufficient known specimens. 

• CAN differentiate between disguise and physical 

anomaly (essential tremor). 

• CANNOT determine sex, race, age or 

handedness of the writer. 

• CANNOT determine the intentions of the writer. 

 



Education in  

Document Examination 

• Two years minimum training 

– Document examination 

– Handwriting identification 

• Board certification 

• Continuing education 



What are Questioned Documents? 

• Identifying and/or verifying handwriting 
and signatures 

• Detecting forgeries, altered documents 
and counterfeit documents and currency 

• Identifying print process and/or machines 
(i.e., copiers and printers) 

• Paper and ink identification 

• Latent images on documents 



Types of Questioned Documents 

• Forgeries and Altered Documents 

• Suicide notes 

• Threat letters and bomb threats 

• Incriminating notes and letters 

• Ransom notes 

• Cartoons or drawings 



Questioned Documents 

• Contracts 

• Medical records 

• Probate documents 

• Checks 

• Consent forms 

• Deeds 

• Receipts 

• Currency 

 

 

• Graffiti 

• Anonymous notes 

• Threatening 
communications 

• Suicide notes 

• Birth certificates 

• Passports 

• ID cards 

 



Altered Documents 



Suicide Notes 

 



Bomb Threats 



Threat Letters 

 



Incriminating Letters 

 



Ransom Notes 

 



Drawings 

 





Unusual “Documents” 

• Walls 

• Mirrors 

• Cars 

• Bodies 

• Electronic tablets 

• Unconventional “ink” 

 











Procedures 

• Handling 

• Testing for fingerprints, indentations, ink  

– destructive  

– non-destructive 

• Examining originals v. copies 

• Collecting comparison material 

– Normal course of business documents 

– Request exemplars 

 



Handling Documents 

• Use white cotton gloves when handling 
sensitive documents 

• Indentations can be important evidence on 
documents – don’t make more 
indentations!   

• Marking on documents – don’t circle or 
highlight areas on documents 

• Maintain chain of custody 

 



Testing 

• Sequence of Testing Methods 

– Document examiner needs to examine the 

document prior to fingerprint testing 

• Destructive Testing 

– Ink 

– paper 

• Non-destructive Testing 



Originals v. Copies 

• Many document cases can be solved 
examining good quality copies 

• Cases that may require originals: 
– Handwriting 

– Alterations 

– Ink comparison/identification/aging 

– Line sequence 

– Paper comparison 

– Print process methods 



Comparison Material 

• Contemporaneous 

• Similar content 

• Reliable 

• Undisputed 



Normal Course of Business Documents 

• Driver license 

• Passport 

• ID cards/badges 

• Deeds 

• Contracts 

• Correspondence 

• Affidavits 

• Credit cards 

• Social security card 

• Rental agreements 

• Mortgage documents 

• Checks 

• Power of attorney 

• Bank signature cards 

 

• Trust documents 

• Wills 

• Income tax returns 

• W-9 forms 

• W-2 forms 

• Receipts 

• Notary log books 

• Insurance forms 

• Employee forms 

• Sign-in sheets 

• Loan documents 

• Enrollment applications 

• Immigration forms 



Request Exemplars 

• Request exemplars are frequently used in 

criminal cases 

• Request exemplars are not always ideal for 

handwriting comparison cases 

– May be disguised 

– May not replicate similar writing environment or 

content 

• Consult a document examiner for procedures on 

taking request exemplars 



Handwriting Features 

• Abbreviation 
• Alignment 
• Arrangement 
• Capitalization 
• Connectedness 
• Cross strokes, dots, diacritics, 

punctuation 
• Stroke direction 
• Disguise 
• Embellishment 
• Formation 
• Freedom of execution 
• Handedness 
• Legibility 

• Line quality 
• Method of production 
• Pen hold/position 
• Pressure/pressure pattern 
• Proportion 
• Simplification 
• Size 
• Skill 
• Slant/slope 
• Spacing  
• Speed 
• Initial, connecting, terminal strokes 
• System 
• Tremor 
• Type 
• Range of variation 

From: ASTM Standard E2290-07a: Standard Guide for Examination of  Handwritten Items 



Forgery Features 

• Lifts 

• Stops 

• Hesitations 

• Patching/retouching 

 

• Slow, drawn line 

quality 

• Unnatural tremor 

• guidelines 

From: ASTM Standard E2290-07a: Standard Guide for Examination of  Handwritten Items 



Limiting Factors 

• Age 

• Illness/injury 

• Medication, drugs, 

alcohol 

• Awkward writing 

position 

• Cold or heat 

• Non-dominant hand 

• Fatigue 

• Haste/carelessness 

• Nervousness 

• Nature of the 

document 

• Disguise 

From: ASTM Standard E2290-07a: Standard Guide for Examination of  Handwritten Items 



Irregular Writing Surfaces 

A signature written on a pebble-like surface (placemat).  The backing is 

producing distorted line quality effects.  However, the uniformity of  the 

tremulous effect also suggests that it is caused by surface problems rather 

than a health or nervous condition on the part of  the writer. 



Signatures and Health Problems 

Top, early in career.  Bottom, year he died, 1977. 



Forgery v. Motor Disorder 

Characteristics 

• Forged Writing 

– Slow, drawn 

– Penlifts 

– Blunt ends/beginnings 

– Irregularity 

– Tremor 

– Patching 

– Heavy pressure 

• Motor Disorder Writing 

– Slow, careful 

– Rigid 

– Micrographic 

– Irregularity 

– Corrections 

– Tremor 

– Irregular pressure 

pattern 

 



Simulation from an earlier model signature. 



Questioned 

Known 

Attempt to simulate tremor. 



Range of Variation in Signatures 

1969 

 

 

 

 

 

 

 

 

 

 

1974 



Minimal variation High degree of  variation 



Complexity and Variation 

 

Lack of  complexity – easy to forge 



Illegible Signatures 

Both are genuine but so simple it would be easy to forge 



Examination Process 

• Analyze  
– Comparison material 

– Questioned material 

– Establish range of variation in comparison and 
questioned material 

• Compare 
– Questioned and comparison material 

• Evaluate 
– Similarities 

– Differences 



Defining Forgery 

• Definition: 

– The creation of a false written document or alteration 

of a genuine one, with the intent to defraud  

• Forensic document examiners do not use the 

term “forgery” in their reports or testimony as 

they cannot testify as to “intent”.   

• For ease of understanding, the terms “forgery” 

and “forger” is used in this presentation in its 

practical (not legal) sense. 



Signature Forgery 

• Common Types of Forgery 

– Simple spurious 

– Freehand simulation  

– Tracing 

– Transfer 

– Disguise 

 

 



Simple Spurious 

• No model of the signature is available to 

the forger 

• The genuine signatures and the forgery 

have little pictorial resemblance 





Freehand Simulation 

• Copying a signature from a model 

• The skill of the forgery is dependent on the 

skill of the writer 



 



Questioned signature is a forgery 



Tracing 

• Carbon paper 

• Indentation 

• Pencil rubbing 





Transfer 

• Cut and paste (copy machine) 

• Scanning 



Genuine or color scan? 



Microscopic examination. Left signature genuine, right is a color scan printed on an 

inkjet printer. 



Disguise 

Natural 

Attempted 

disguise 

Attempted 

disguise with 

non-

dominant 

hand 



Anonymous Communications 

• Typically, anonymous notes involve 

disguised writing 

• The envelopes should be examined 

carefully as they may not be disguised 

• Typing and print process characteristics 

can be analyzed when anonymous notes 

are machine-produced 



Anonymous Notes 

• Examination of anonymous notes 

includes: 

– Handwriting characteristics 

– Linguistics 

– Content analysis 

– Behavioral assessment 











Suicide Notes 

• Approximately 25-35% of suicides are 

accompanied by notes 

• Suicide notes can be analyzed for 

– Handwriting characteristics 

– Psycholinguistics 

 



Vince Foster 



Kurt Cobain 



Deborah Palfrey – 

DC Madam 



Deborah Palfrey – 

DC Madam 



Ink Testing 

• Microscopy and infrared are non-
destructive visual techniques used for ink 
examinations 

• Thin-layer chromatographic techniques 
are used for chemical ink comparison 
testing (destructive test) 

• Processes used for ink dating are 
performed by ink chemists 



Chemical Resistance 

 Myth: Gel ink is chemically resistant and “fraud proof ” 

 Reality: Dye-based gel ink can be chemically removed 

 

Pilot G-2 blue gel pen: acetone test 

Sakura Gelly Roll Gelato black: 

acetone test 



Popular Check Washing Chemicals 

National Check Fraud Center 

 Acetone – most widely used (nail polish remover) 

 Benzene 

 Bleach 

 Carbon Tetrachloride (carpet cleaner) 

 Chloromice “T” (mild bleach) 

 Fox “IT” (stamp collecting) 

 Clear correction fluid 

 High performance erasers  



Chemical-Resistant Pens 

 Bic Velocity black/blue 

 Pentel Sunburst black/blue 

 Sakura Gelly Roll Gelato black/blue 

 Sanford uni-ball Gel Impact blue 

 Sanford uni-ball Signo RT black 

 Zebra Sarasa black/blue 

 



Non-Chemical Resistant Pens 

 Pentel EnerGel blue 

 Pentech Focus LX blue 

 Pilot G-2 blue/red 

 Zebra Orbitz blue 

 Fountain pen inks 

 Roller balls 

 Ballpoint 
Pilot G-2 blue 



Print Process Methods 

• Type of print 
– Ink jet 

– Laser/photocopy 

– Offset 

– Intaglio 

– Typewriter 

– Rubber stamps 

 

• Printer identification 
– Certain color printers produce an identifying yellow 

dot pattern which can help to identify the printer 





Paper Examinations 

• Insertions into multi-page documents (wills, 
contracts) 

• Paper comparisons can be performed by visual 
and infrared (non-destructive) processes 

• Paper weight (micrometer measurements) 

• Paper wear 

• Paper folds/cuts 

• Watermarks 

• Indentations 

• Staples/hole punches 



Insertion 

 

• Residential Listing Agreement 

• First page shows a 6% commission fee 

• Sellers dispute this fee and said it was 3% 

• Only signatures that appear are on page 3 

 





First Page 



Second Page 



Third Page 



UV Unfiltered 



UV Filtered 





Infrared 



Infrared 



Infrared 



Red Stamps 



Differentiation & Identification 

• Inks 

• Pencils 

• Crayons 

• Toners 

• Print Process 

• Wax 

• Paint 

• Dyes 

• Papers 

• Foreign Materials 

• Substrates 

• Lipstick 

















Methods of Altering Documents 

• Erasing 

• Obliteration 

• Insertion 

100 



Erasing 

• Pencil erasures 

• Ink erasures 

• Physical cutting 

• Chemical means 

• Digital erasures 

101 



Obliteration 

• Blocking out by overwriting 

• Correction fluids and tapes 

 

102 



Insertions 

• Handwritten insertions 

• Paper insertions 

• Typed insertions 

• “Cut and Paste” 

• Computer generated documents 

103 



Handwritten Insertions 

• Look at use of space 

• Size of the writing 

• Overlapping strokes  

• “Reflex of avoidance” 

• Use of same  or different ink 

104 



105 



Reflex of Avoidance 

• The intentional effort on the part of a writer 
to avoid writing across lines already 
present on a writing substrate. 

• The intentional effort on the part of a writer 
to remain within set boundaries on a 
writing substrate. 

• Commonly seen in written insertions and 
on forms. 







Case Study 

• DVM student at UT Knoxville accused of 
cheating by professor. 

• Professor had returned a graded exam and 
student, two days later, told professor he had 
made a mistake in grading the exam. 

• Professor was adamant that he had not made 
a mistake since there were only 7 students in 
the class and he graded them personally. 

• Student was charged with cheating and 
brought before university judicial board. 





















Typed Insertions 

• Typewritten insertions 

• Computer printer insertions 

• Font changes 

• Margins 

• Alignments (horizontal and vertical) 

 

119 



120 



121 



Cut and Paste 

• Traditional methods  

• Using the computer (Photo Shop) 

• The original has usually “disappeared” and 

only copies exist 

122 



123 



124 



125 

Questioned 

Known 



Computer Generated 

• Cut and paste techniques with Photo Shop 

• Scanned documents 

• Counterfeit documents (currency, 

identification cards, checks, contracts, 

change of beneficiary, etc.) 

126 



127 



128 



129 



Opinion Scale 

• Identification 

• Strong probability 

• Probable 

• Indications 

• No conclusion 

• Indications not 

• Probably not 

• Strong probability not 

• Elimination 

From: ASTM E1658-04 Standard Terminology for Expressing Conclusions of  Forensic 

Document Examiners 

A document examiner’s report should state the reasons 

for providing a qualified opinion.   



   

Infrared Imaging in Forensic 

Document Examination 



Electromagnetic Spectrum 





Wavelength 



Infrared Photography 

• IR Spectrum and Filters 

• Ink differentiation 

• Charred documents 

• Wet or washed documents 

• IR luminescence 

• IR cameras and limitations 



Reflected IR 

• Need IR light source (sunlight, electronic 

flash, LED light, tungsten) 

• Place IR filter over lens (most commonly 

used is the Kodak Wratten 87) 

• Digital camera that is IR capable 



IR Imaging 

• Physical properties (like ink) may absorb 

or reflect IR radiation. 

• Materials that absorb IR will appear dark 

against IR reflective substrates. 

• Materials that reflect IR will appear white 

against IR absorbing substrates. 



IR Luminescence 

• IR filter on camera lens 

• Blue-Green light source (hot mirror filter, 

Schott BG-38 filter, ALS set around 

530nm) 

• Darkened room or use light tight box 

 



IR Luminescence Set-Up 


