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Abstract 
In 2016, Emmy Award winning host John Oliver reported on the debt-collection industry, in which he 
exposed fraud being committed on a massive scale. That same fraud-prevalent industry has been the 
subject of numerous investigations and penalties imposed by the Consumer Financial Protection 
Bureau (CFPB). Because the fraudulent behaviors of debt collectors have been exposed through 
lawsuits and reports from various media outlets, debt collectors now employ more sophisticated 
evidence-manufacturing techniques in pursuit of their collection efforts. Those techniques are so 
convincing that consumers face resistance from courts that routinely enter adverse judgments against 
the consumers based on the manufactured evidence. This paper introduces reliable mathematical 
procedures (namely, modulo operations) to reliably detect irregularities in paper documents that 
demonstrate that there was some intervening manipulation of an original electronic file (either by 
human hands or by a computer program) before generating the paper printout. The novelty of using 
modulo arithmetic is that the mathematics alone permits detection of pre-printing manipulation without 
the use of metadata. 
 
Keywords: Mathematics, modulo operations, manufactured evidence, electronic files, paper 
documents, printouts, fraud 
 
Introduction 
In 2016, Emmy Award winning host John Oliver [1] reported on the debt-collection industry, 
in which he has exposed fraud being committed on a massive scale in that industry [2]. That 
same fraud-rife industry has been the subject of numerous investigations and penalties 
imposed by the Consumer Financial Protection Bureau (CFPB) [3], whose parent agency is 
the U.S. Federal Reserve [4]. 
Because the fraudulent behaviors of debt collectors have been exposed through lawsuits by 
the CFPB [5] and through reports from various media outlets [6], debt collectors now employ 
more sophisticated electronic-evidence-manufacturing techniques in pursuit of their debt-
collection efforts [7]. Those techniques are so convincing that alleged debtors face resistance 
from courts that routinely ignore the anomalies in the manufactured evidence and enter 
judgment against the alleged debtor based on the manufactured evidence [8]. 
This paper introduces reliable mathematical procedures (namely, modulo operations (also 
denoted as modulo mathematics or modular arithmetic)) to reliably detect irregularities in 
paper documents that demonstrate that there was some intervening manipulation of an 
original electronic file (either by human hands or by a computer program) before generating 
the paper printout. The novelty of using modulo arithmetic is that the mathematics alone 
permits detection of data manipulation without relying on metadata. 
 
For purposes of organization, this paper includes the following sections: 
a) Section 2: Discusses modulo operations as background information for applying the 

mathematics to paper documents; 
b) Section 3: Shows examples of paper documents that have been allegedly printed 

directly from original electronic documents; 
c) Section 4: Applies the modulo operations to the example paper documents and, further,  
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explains how the mathematics demonstrate that the 
paper documents are printouts from manufactured 
intervening files (rather than direct printouts from 
original electronic files); 

d) Section 5: Quotes directly from sworn testimony that 
reinforces that the paper documents cannot be direct 
printouts from original electronic files; and 

e) Section 6: Provides concluding remarks. 
 
Before continuing, the author wishes to clarify that this 
paper is applicable only to the legal system in the United 
States (U.S.), as the author is not a practitioner in any other 
foreign jurisdiction. 
Also, documents from which example portions were copied 
for the figures are available from publicly filed court 
documents (as demonstrated from the electronic court stamp 
on the documents). Because those documents were 
downloaded from public records (such as court 
proceedings), the publicly available documents were 
uploaded and made available for access through a reputable 
research repository, such as Zenodo (which is used by the 
National Aeronautics and Space Administration (NASA)) 
[9]. In other words, rather than providing an appendix, 
citations to the Zenodo links are provided in footnotes, 
along with citations to the court docket numbers for the 
cases from which the documents were obtained. 
 
Section 2: Traditional mathematics used to identify 
anomalies 
This Section 2 identifies and explains modulo operations to 
familiarize the reader with the mathematical concept before 
proceeding to subsequent sections that apply modulo 
arithmetic to the paper printouts of alleged electronic files. 
This section also provides reasons for why modulo 
arithmetic is significant in detecting anomalies in paper 
printouts of alleged original electronic files without the use 
of metadata. 
Even though the legal profession may not be familiar with 
the phrase "modulo operations," the authors are confident 
that everyone has at least encountered the concept of 
modulo operations. Specifically, a modulo operation (also 
designated as modular mathematics or modular arithmetic) 
is simple division with remainders [10]. 
 
The standard notations for modulo operations are: 
a%n [Eq. 1], 
or 
 
a mod n [Eq. 2], 
 
or 
 
mod (a, n)  [Eq. 3], 
 
with a being an integer and n being an integer [11]. In 
application or practice, Eqs. 1, 2, and 3 represent integer a 
being divided by integer n, with the result of the modulo 
operation being a remainder portion of the arithmetic 
operation [12]. So, for example, if the equation is mod (7,3), 
or 7 mod 3, or 7%3, then the operation results in: 
 
mod (7,3) = 1  [Eq. 4], 
 
because: 

7 / 3 = 2 with a remainder of 1  [Eq. 5], 
 
which can also be written as 7 / 3 = 2 R1. In other words, 
only when n is a factor of a would the modulo operation 
result in an answer of zero (0) [13]. This is because any 
division by non-factor numbers results mathematically in a 
remainder [14]. 
The modulo operation is relevant when reviewing a one-
page paper document with line numbers, which is allegedly 
printed from a larger document that cannot fit onto a single 
page (e.g., a spreadsheet or other database that has 
hundreds, if not thousands, of lines). 
By way of example, if a document with ten thousand 
(10,000) lines is printed with only twenty-one (21) lines per 
page, then the last line on any given page must be a multiple 
of 21 (unless there has been some intervention or 
manipulation by a human or a computer program to shift 
upward or shift downward the printed lines). In other words, 
the first (1st) page must begin at line 1 and end at line 21 
(because 21%21 = 0); the second (2nd) page must begin at 
line 22 and end at line 42 (because 42%21 = 0); the third 
(3rd) page must begin at line 43 and end at line 63 (because 
63%21 = 0); the fourth (4th) page must begin at line 64 and 
end at line 84 (because 84%21 = 0); and so on until all 
10,000 lines are printed. In other words, for a document 
with 21-lines-per-page, the modulo operation produces the 
following mathematical result: 
 
mod(LastLine,21) = 0  [Eq. 6]. 
 
Consequently, if mod(LastLine,21) does not equal zero (0), 
then the modulo operation demonstrates that the paper 
document cannot be a direct printout of 21-lines-per-page 
from an original electronic file. Rather, any remainder 
demonstrates that an intervening was generated prior to 
printing, thereby deliberately shifting the lines to offset the 
last line number on the page. 
 
Section 3: Manufactured evidence to which mathematics 
are applied 
With the mathematical concepts explained, this Section 3 
reproduces and enlarges several excerpts from paper 
printouts that have been filed in various courts. The 
excerpted examples are shown as figure inserts, with their 
respective corresponding full documents cited as 
downloadable links in footnotes. 
For purposes of illustration, added to the excerpts are red 
circles, of which the red circle at the bottom of the first 
column ("LineNumber") is the relevant number for analysis 
using modulo arithmetic. Also, for consistency, the 
examples herein are documents from one (1) particular 
entity (namely, LVNV Funding, LLC (hereinafter, 
"LVNV")) filed in one (1) particular jurisdiction (namely, 
the Municipal Court of Hamilton County, Ohio, U.S.A.) [15]. 
However, the same mathematical principles apply to 
correspondingly similar documents from other similar 
entities filed in other jurisdictions [16]. 
With this in mind, the documents for analysis in this paper 
are taken directly from the following legal cases LVNV 
Funding, LLC v. Tamika Brown, Case Number 24CV01441 
(Municipal Court, Hamilton County, Ohio) (hereinafter, 
"Brown Case"); LVNV Funding, LLC v. Nancy Duvall, Case 
Number 23CV28211 (Municipal Court, Hamilton County, 
Ohio) (hereinafter, "Duvall Case"); LVNV Funding, LLC v. 
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Henry Flowers, Case Number 24CV21667 (Municipal 
Court, Hamilton Count, Ohio) (hereinafter, "Flowers 
Case"); LVNV Funding, LLC v. Paul Loveless, Case 
Number 24CV17562 (Municipal Court, Hamilton County, 
Ohio) (hereinafter, "Loveless Case"); LVNV Funding, LLC 
v. Eileen Pike, Case Number 23CV28432 (Municipal Court, 
Hamilton County, Ohio) (hereinafter, "Pike Case"); LVNV 

Funding, LLC v. Damien Townsend, Case Number 
23CV28432 (Municipal Court, Hamilton County, Ohio) 
(hereinafter, "Townsend Case"); and LVNV Funding, LLC v. 
Baron Wynter, Case Number 24CV21026 (Municipal Court, 
Hamilton County, Ohio) (hereinafter, "Wynter Case"). 
The relevant excerpts are reproduced sequentially below. 

 

 [17], 
 

 [18], 
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 [19], 
 

 [20], 
 

 [21],  
[22], and 
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[23]. 
 

As one can see from these excerpts, every printout has 
exactly twenty-one (21) substantive lines (twenty-two (22) 
lines, should the heading row be added to the count). 
Furthermore, in every printout, the only relevant line with 
substantive information is the eleventh (11th) line. Lastly, 
every printout has a "LineNumber" column in which alleged 
line numbers are sequentially listed in each row (with the 
last "LineNumber" that is circled in red being the operative 
number on which the modulo mathematics is applied). 
 
Section 4: Application Of Modulo Operations to Printed 
Documents 
With the modulo operations explained in Section 2 and 
examples of paper printouts provided in Section 3, this 
Section 4 straightforwardly applies the mathematical 
concepts from Section 2 to the example printouts from 
Section 3. Before doing so, this Section 4 first provides 
some legal background relating to electronic banking 
documents, thereby providing some context for why the 
modulo operations are significant. Thereafter, this Section 4 
explains how the modulo operations demonstrate that the 
documents cannot be direct printouts from original 
electronic files but, instead, from files that have been 
manipulated in some manner before printing. 
Modulo arithmetic is applied to detect within-document 
mathematical anomalies (rather than between-document 
mathematical anomalies), which permit detection of 
document fabrication without referencing any metadata or 
underlying electronic document properties. It should, 
however, be noted that the underlying document properties 
would only reinforce the conclusion derived from 
mathematics, namely, that the documents are fabricated (as 
shown in Section 5, infra) [24]. 
 
4.1 Format Requirements for Accounts Held by U.S. 
Banking Institutions 
Briefly, under the United States Code (U.S.C.), "United 
States money is expressed in dollars, dimes or tenths, cents 
or hundredths, and mills or thousandths. A dime is a tenth of 
a dollar, a cent is a hundredth of a dollar, and a mill is a 
thousandth of a dollar." [25] Furthermore, the Code of 
Federal Regulations (C.F.R.) mandates particular data 
structures for bank account files [26]. Specifically, the C.F.R. 
mandates that the data structure of the file be in tab-
delimited or pipe-delimited ASCII (American Standard 

Code for Information Interchange) format [27], which is a 
text file with no additional formatting for style or layout 
(e.g., bold, underline, italics, etc.) [28]. For monetary values, 
the C.F.R. requires that the specific format be "Decimal 
[14,2]" (meaning, fourteen (14) total digits, with only two 
(2) decimal places after a radix (i.e., decimal point)) [29].  
Consequently, any file that is allegedly from a U.S. bank 
that is insured by the Federal Deposit Insurance Company 
(FDIC) must comply with the U.S.C.- and C.F.R.-formatting 
requirements. In other words, any U.S.C.- or C.F.R.-
compliant file cannot have data that is formatted for style or 
layout (because ASCII lacks any ability to preserve layout 
or style information) [30]. 
 
4.2 Identification of Within-Document Mathematical 
Anomalies 
Because all bank files in their natural state must be ASCII 
files (which lacks any layout or style information), modulo 
arithmetic can be used as a tool to demonstrate within-
document mathematical anomalies that should not naturally 
exist in ASCII files (absent some external intervention by a 
human or computer or otherwise). 
As shown in Section 3, supra, all of the excerpts have 
exactly twenty-one (21) substantive lines (twenty-two (22) 
lines, should the heading be counted separately). The Brown 
File begins at line number 2156 and ends at line number of 
2176 [31]. The Duvall File ends at line 1543; the Flowers File 
ends at line 250; the Loveless File ends at line 3161; the 
Pike File ends at line 361; the Townsend File ends at line 
1980; and the Wynter File ends at line 26329 [32]. Thus, by 
their own line numberings, it is clear that none of the 
excerpts are direct printouts of the first page of their 
respective underlying electronic files (as none of the 
printouts begin on line 1). 
Consequently, with twenty-one (21) lines on each of the 
preceding pages, a straightforward printing of the 
underlying electronic files, without any external intervention 
to shift upward or downward the printout, should result in 
mod(LastLine,21) = 0 (as calculated from [Eq. 6], supra). 
However, the modulo operation results in a non-zero value, 
specifically: 
a) Brown File: mod(2176,21) = 13 (non-zero remainder, 

specifically, 103 R13); 
b) Duvall File: mod(1543,21) = 10 (again, non-zero 

remainder, specifically, 73 R10); 
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c) Flowers File: mod(250,21) = 19 (non-zero remainder, 
specifically, 11 R19); 

d) Loveless File: mod(3161,21) = 11 (non-zero remainder, 
specifically, 150 R11); 

e) Pike File: mod(361,21) = 4 (non-zero remainder, 
specifically, 17 R4) 

f) Townsend File: mod(1980,21) = 6 (non-zero 
remainder, specifically, 94 R6); and 

g) Wynter File: mod(26329,21) = 16 (non-zero 
remainder, specifically, 1253 R16). 

 
The upward-shifted or downward-shifted rows that prevent 
the mathematical result of mod(LastLine,21) = 0 
demonstrate that none of the excerpts can be direct printouts 
of their respective original electronic documents. Without 
any reasonable explanation for the row-shifted printouts, 
and without any need to review underlying metadata of the 
electronic files, modulo arithmetic demonstrates that a 
mathematical anomaly exists. From that anomaly, one can 
reasonably conclude that the LVNV Files are not direct 
printouts from the original ASCII file but, rather, a printout 
from an intermediate file that was manufactured from the 
original ASCII file before generating the printout. 
As shown here, with only the reliable implementation of 
modulo arithmetic (and without the need to rely on 
specialized information that is available from metadata of 
electronic files), one can identify within-document 
mathematical anomalies. At a minimum, the offset that is 
calculated by modulo arithmetic demonstrates that an 
intermediate document was manufactured before printing to 
paper the alleged one-page document. 
 
Section 5: Confirmation that printout is from fabricated 
intervening file 
From a scientific standpoint, modulo arithmetic alone 
should be sufficient to conclude with a reasonable degree of 
certainty that paper documents are printed from an 
intermediate manufactured electronic file (rather than being 
directly printed from an original electronic ASCII file). The 
conclusion that the documents are manufactured for 
litigation is confirmed by sworn testimony from the debt 
collectors themselves. Specifically, the corporate 
representative for LVNV confirmed that: (a) the original 
files from the banks are text files (meaning, ASCII files with 
no style or layout formatting); and (b) the original ASCII 
files are not re-formatted for appearance or ease-of-use [33]. 
Verbatim testimony from LVNV includes: 
Q: And then so explain how that text file is presented. 
A: The text file shows the information and it is separated by 
commas. 
Q: Okay. So is it in lines or is it just this big, massive 
document? 
A: You and I might have different explanations or 
descriptions of a big, massive document. But just like any 
text file, it is text that -- it's a little harder for humans to 
view, works great for computer systems. But it is a text file 
that shows the information for each account. And the fields 
are separated by commas [34].  
In other words, due to the file lacking any style or layout 
formatting, the alleged original electronic file is "harder for 
humans to view." [35] Because of this, LVNV further 
testified that if LVNV wanted to lie, then LVNV would 
have taken that hard-for-humans-to-view text file and 
manipulated it to "make it look nice and pretty[.]"[36] Again, 

the verbatim testimony was: 
A: The easiest thing we could do if we wanted to lie was to 
make it look nice and pretty, but we do not. It is exactly how 
each seller prepares their file and they send it to us. And we 
do not alter their data or change their data even if formatting 
would make it look a whole lot better [37]. 
In other words, LVNV's sworn testimony is that not even 
the formatting is altered from "how each seller prepares 
their file" (namely, in ASCII text). Consequently, LVNV's 
sworn testimony reinforces the fact that the style-and-layout 
formatted Printed Files (as shown in Section 4) are 
manufactured documents (and not original ASCII-formatted 
electronic files, certainly not files that comply with the 
formatting requirements for banking institutions under the 
C.F.R.). 
In the context of modulo arithmetic, if the original 
electronic file was never altered or changed, then a direct 
printout (without any human or computer intervention) 
should not result in any upward or downward shifting of the 
rows. Consequently, the upward- or downward-shifted rows 
demonstrate that the rows in the original electronic file was 
either deliberately shifted prior to printing or an 
intermediate electronic file with shifted rows was used to 
generate the printout. Ultimately, what modulo arithmetic 
demonstrates is the fact that the printouts (as shown, with 
the 11th row always being the only relevant row and the last 
row being a clean multiple of 21) cannot be directly 
generated from an un-modified text file. 
 
Section 6: Conclusion 
As demonstrated in this paper, in certain types of legal 
cases, such as collections cases in which banking documents 
are governed by the U.S.C. and C.F.R., there are specific 
requirements imposed on the format of the documents (e.g., 
must be ASCII files, etc.). Because of this, when the bench 
and bar (having less familiarity with metadata in electronic 
documents) must determine whether or not paper copies are 
direct printouts of alleged original electronic files, there are 
reliable and time-tested mathematical tools available to 
assist in that determination. 
This paper has identified and applied one such reliable 
mathematical procedure, namely, modulo arithmetic. As 
demonstrated herein, traditional and relatively simple 
modulo operations can reliably detect anomalies in 
manufactured electronic evidence when one knows a priori 
how certain documents must be formatted (as plain-text 
ASCII files). Although modulo operations, standing alone, 
can be used to identify within-document mathematical 
anomalies, that same math can also be used as a redundancy 
when metadata is available. Furthermore, modulo operations 
can be used in conjunction with other approaches that 
demonstrate a deliberate manipulation or alteration of 
evidence [38]. 
Insofar as these mathematical tools permit one to reach 
reasonable conclusions about the actual origins of paper 
printouts without reference to metadata, and insofar as these 
mathematical tools confirm the sworn testimony from the 
very entities that rely on those printed documents, it is clear 
that conventional mathematics can be applied to detect 
patterns that suggest (more likely than not) that evidence has 
been generated from intermediate, manufactured electronic 
files.  
At its core, because basic mathematics (as used in the 
processes that are described herein) have been time-tested 
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and shown to be reliable, these mathematical approaches 
can be implemented independently or as a redundancy (in 
conjunction with metadata analysis or other processes). 
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