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Privacy, like an elephant, is perhaps more readily recognized than described.
1
 

 

 

I. INTRODUCTION 
 

Privacy, being an evolutionary product of social development,
2
 has been a human need 

and desire for millennia. Privacy law scholarship, in contrast, is a relatively recent phenomenon. 

Of all the privacy-related law review articles published in the history of the United States, for 

example, over ninety percent were published after 1990—and half that amount in the past 

decade. Within this recent profusion of scholarship lies a conundrum: there is no clear definition 

of privacy;
3
 there is not even consensus of what would constitute an adequate description. 

Fundamental concepts associated with privacy have been identified and analyzed—for example, 

seclusion, intimacy, surveillance, anonymity, and control of information. But, as Nissenbaum has 

noted, most calls for privacy arise from context, as well as advancing technologies,
4
 meaning the 

legal system often has difficulty identifying and protecting rights to privacy. Without a coherent 

construction of privacy principles shared by the community of scholars, the legal discipline will 

never explicitly articulate those principles.
5
 

This paper reports preliminary results from a research project aimed at identifying 

fundamental privacy law principles derived from the writings of legal scholars and commentators 

using probabilistic topic modeling, which is comprised of a suite of algorithms that attempt to 

discover hidden thematic structures in large archives of documents.
6
 Topic modeling algorithms 

are statistical methods that analyze the words of texts to discover topics (themes) contained 

within, how those topics are connected to each other, and how they change over time.
7
 A latent 

Dirichlet allocation process, which identifies sets of terms that more tightly co-occur, is 

incorporated into the topic modeling analysis to identify words most closely associated with each 

identified topic.
8
 The latent Dirichlet allocation therefore provides insight into the context in 

which each identified topic occurs. 
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Most published law review articles that cite to Samuel Warren’s and Louis Brandeis’s 

seminal article, The Right to Privacy
9
 (some 3000 articles) are being converted to plain text to 

build a corpus of publications focused on the law of privacy. The Right to Privacy was selected 

as the focal point of the document collection because it is the original published scholarly call for 

a formal legal right to privacy in the United States; hence, the vast majority of privacy law 

publications cites to it. Probabilistic topic modeling using latent Dirichlet allocation is being 

applied to the document collection in time slices to reveal the evolution of fundamental privacy 

law concepts expressed in the legal literature published from 1890 to the present. Studies in 

different disciplines have demonstrated the ability of latent Dirichlet allocation to analyze the 

rich underlying structures of a particular domain—depicting emerging and sustained trends in a 

given discourse.
10

 The ultimate goal of this project is to identify the fundamental conceptual 

structure of privacy law in the United States as reflected by over a century of published law 

review and journal articles.  

This paper first presents an overview of the origins of privacy law to provide a backdrop 

for the motivations underlying this project. It then provides an overview of the topic modeling 

process using latent Dirichlet allocation to explain and validate the underlying analytical 

methodology. Preliminary results from applying the statistical modeling to a collection of 

published law review and journal articles are then presented and discussed—specifically, 

fundamental topics identified from published articles in the following time slices: 1891 – 1950, 

1951 – 1960, 1961 – 1970, 1971 – 1980, 1981 – 1990, and the full corpus (to date), 1891 – 1990. 

We identify four principal themes in privacy law scholarship—Appropriation, Disclosure, 

Intrusion, and Observation—which we link with each identified topic. 

 

II. ORIGINS OF PRIVACY LAW 

 

What is privacy? And, in particular, what legal rights to privacy does U.S. law protect? 

What legal rights to privacy should U.S. law protect? This conundrum has vexed legal scholars 

and commentators for over a century. 

There have been attempts to describe, more than define, privacy. Warren and Brandeis, of 

course, most famously asserted the right to privacy as the right to be let alone.
11

 In 1905, the 

Georgia Supreme Court described the right of privacy as “the right of a person to be secure from 

invasion by the public into matters of a private nature.”
12

 A half-century later, Alan Westin 

described privacy as “the claim of individuals, groups, or institutions to determine for themselves 

when, how, and to what extent information about them is communicated to others.”
13

 Westin 

identified four states of privacy: (1) solitude, where an individual is separated from the group and 

freed from the observation of others; (2) intimacy, where an individual exercises seclusion to 

achieve a closer relationship with others; (3) anonymity, the freedom from identification and 

surveillance in public places or while performing public acts; and (4) reserve, the creation of a 

psychological barrier against unwanted intrusions.
14

 Contemporaneously, Margaret Mead 

described privacy as “the right to live part of one’s life out of the public eye, according to one’s 

own choice, and free from interference by others.”
15

 More recently, Solove identified six types of 

privacy: (1) the right to be let alone; (2) limited access to the self; (3) secrecy; (4) control over 

personal information; (5) personhood; and (6) intimacy.
16

 

These notions of seclusion, withdrawal from observation, and intimacy reflect human 

concerns since at least the second century A.D.
17

 By the end of the first millennium, privacy had 

evolved to the concept “that there are acts, individuals, and objects by law not subject to public 
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authority; for that reason they are situated in a precisely delineated sphere designed to thwart any 

attempt at intrusion.”
18

 By this time the home had become an “intimate haven.”
19

 This trend 

continued throughout the second millennium as society became more urbanized and, hence, 

public life more anonymous; home and family became the center of seclusion from others.
20

 

Ultimately, social taboos against a desire for solitude began to fade by the end of the seventeenth 

century.
21

 

In the formative years of the United States, eavesdropping was the principal form of 

privacy concern—preventing someone from standing under the eaves of a home and listening to 

the conversation inside.
22

 However, by the late nineteenth century, two developments combined 

to threaten further individuals’ privacy—the first was “keyhole journalism,” reflecting the 

growth of newspapers printing salacious material;
23

 the second was the advent of technologies 

such as audio recording devices and instantaneous photography.
24

 These developments piqued 

one individual in particular: 

On January 25, 1883, [Samuel] Warren had married Miss Mabel Bayard, daughter 

of Senator Thomas Francis Bayard, Sr. They set up housekeeping in Boston’s 

exclusive Back Bay section and began to entertain elaborately. The Saturday 

Evening Gazette, which specialized in “blue blood items,” naturally reported their 

activities in lurid detail. This annoyed Warren, who took the matter up with 

[Louis] Brandeis.
25

 

The rest, as they say, is history.
26

 One can see reflected in The Right to Privacy concerns 

of intrusive technology recording and publishing intimate private life.
27

 Warren and Brandeis 

were searching for some form of legal recourse to prevent such intrusions. They recognized that 

traditional libel and slander torts would not address the type of harm they had in mind—“our law 

recognizes no principle upon which compensation can be granted for mere injury to the 

feelings.”
28

 Recognizing that “[t]he common law secures to each individual the right of 

determining, ordinarily, to what extent his thoughts, sentiments, and emotions shall be 

communicated to others,”
29

 Warren and Brandeis argued that traditional intellectual property 

rights, such as copyright, were insufficient.
30

 Instead, they argued, “the right to privacy, [w]as a 

part of the more general right to the immunity of the person,—the right to one’s personality.”
31

 

It is not as if the notion of privacy did not exist in the United States prior to the 

publication of The Right to Privacy. As discussed above, eavesdropping had long been 

recognized as an actionable harm.
32

 In 1811, a Louisiana court prohibited a newspaper editor 

from publishing the contents of a letter without permission from the sender,
33

 and in an 1881 

case in which a doctor allowed an unmarried man with no medical training to be present while a 

woman gave birth, the court acknowledged the woman’s right to privacy during “a most sacred” 

occasion.
34

  

But while Warren and Brandeis are recognized for putting into motion a formal judicial 

recognition of the right to privacy,
35

 they did not end the discussion of exactly what constitutes a 

legally protected right to privacy. As Zimmerman argues, “Lawyers and philosophers have 

generated a vast literature on the subject without being able to agree upon some core of values or 

interests common to each of the cases in which the ‘right to privacy’ has been applied.”
36

 

Zimmerman concludes, “A part of the difficulty is that the phrase today is a catch-all, attached to 

a broad range of interests which often have little or nothing to do with the tort originally 

envisioned by Warren and Brandeis.”
37

 For example, Warren and Brandeis were concerned with 

intimate details being revealed to the public. What of today’s near-ubiquitous electronic tracking 

and surveillance? “Increasingly, what we are worried about are practices that involve collecting, 
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using and disclosing information that is not sensitive or intimate and that is increasingly 

collected in public—concerns that do not easily fall within the domain of traditional privacy 

theory.”
38

  

The frustration is clearly reflected in the literature. Robert Blakey wonders if privacy is 

“an idea of which there are two hundred definitions,”
39

 “‘better suited to literary than legal 

analysis.’”
40

 One commentator opined nearly fifty years ago: 

No other area in the law has caused so much confusion to the courts than that 

dealing with the right of privacy. The doctrine of privacy is still very much in its 

infancy seventy-five years after its conception. Only the barest outlines of its 

nature and extent have as yet been sketched by judicial decisions.
41

 

More recently, regarding being named with Daniel Solove to lead a project to compile a 

Restatement (Third) Information Privacy Principles, privacy scholar Paul M. Schwartz stated 

“that the project is designed to bring clarity to a body of common law that has become a 

bewildering array of conflicting and overwhelming rules differing from state-to-state and the 

federal government.”
42

  

There have been approximately 3500 law review articles published in the United States 

that cite to The Right to Privacy,
43

 and nearly 5000 law review articles contain the word 

“privacy” in their titles.
44

 Owing to the quantity—not to ignore quality—of publications on the 

topic, it is clear there is much to be said about privacy. It is not a settled, nor static, issue. 

This paper lays the foundation, and presents preliminary data, not for a definition or 

categorization of privacy, but for an ontology of privacy—an interpretation of the scope of 

privacy without assuming that anything exists beyond written expressions; namely, from 

published law review and journal articles.
45

  

 

III. BUILDING AN ONTOLOGY USING PROBABILISTIC TOPIC MODELING 

 

Probabilistic topic modeling represents a computational method to understand digitized 

data.
46

 The basic intuition behind latent Dirichlet allocation (LDA), the simplest form of topic 

modeling, is that documents exhibit multiple topics.
47

 LDA is a statistical model of document 

collections (corpora) that tries to capture this intuition.
48

 More formally, LDA is a generative 

probabilistic model of a corpus in which documents are represented as random mixtures over 

latent topics, where each topic is characterized by a distribution over words.
49

 See Appendix A 

for a conceptual and algorithmic description of the computational process. 
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Figure 1 

 

Figure 1 is a graphical model representation of LDA.
50

 The outer box represents 

documents (with M representing the corpus of documents), while the inner box 

represents the repeated choice of topics and words within a document (with N 

representing the total number of words);  is the parameter needed for the 

Dirichlet distribution;  is a vector of topic proportions (one vector for each 

document);  represents the topic that a word was assigned to; w is the observed 

word in the text; and  represents the discovered topics (themes). 

 

For our project, this process is applied to document collections comprised of published 

law review and journal articles in order to discern fundamental privacy law concepts. 

 

A. Methodology 

 

The initial document collection is comprised of relevant published law review and journal 

articles that cite to Warren’s and Brandeis’s The Right to Privacy,
51

 as identified within the 

Westlaw and HeinOnline collections.
52

 The Right to Privacy was selected as the initial means to 

identify relevant articles because, as noted previously,
53

 it is recognized as the seminal scholarly 

article advocating the recognition of a formal legal right to privacy within U.S. law; 

consequently the majority of published articles which address privacy cite to The Right to 

Privacy.
54

 All documents selected for the collection are converted to plain text. In addition, all 

titles, author names, section headings, footnotes and endnotes, and supplemental materials are 

removed in an effort to create a collection limited to addressing substantive privacy law issues.
55

 

As of the writing of this paper, only approximately one-third of the anticipated initial collection, 

representing privacy law articles published up to and through 1990, has been converted. The 

current document collection has been divided into the following time-slice corpora
56

: 1891 – 

1950 (which includes The Right to Privacy),
57

 1951 – 1960,
58

 1961 – 1970,
59

 1971 – 1980,
60

 and 

1981 – 1990.
61

 A cumulative corpus has also been created for the time period 1891-1990.
62

 Work 

is continuing to build complete corpora for: 1991 – 2000, 2001 – 2010, and 2011 – present. 

The LDA topic model algorithms are then applied to the corpora using the popular—at 

least within the topic model community—software implementation, MALLET.
63

 Data, in the 
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form of plain text, are first imported into MALLET. Once the data are imported, MALLET 

provides a number of output options. The critical output files used in this project include: 

 A “keys” file that provides an overview of the topics identified within the data; it 

contains a “key” consisting of the top k words for each topic (where k is the 

number of most probable words for each topic after model estimation). This file 

also reports the Dirichlet parameter of each topic that will be roughly proportional 

to the overall portion of the collection assigned to a given topic—in other words, 

the weight of the latent topic and the words that compose that topic (the cluster of 

words that define the latent topic). 

 A “composition” file that lists the source documents and reports the rank of topics 

identified with each document. 

The reported weight of each topic represents the strength of likelihood that the collection 

of words represented within the topic conveys a meaningful concept. A lower weight generally 

means that the words associated with the topic do not appear very frequently within the corpus or 

they co-occur less frequently. This notion is also reflected in the “composition” file where one 

generally sees more documents linked to higher weighted topics; in other words, a topic is more 

significant because it is discussed more frequently (using the words that appear in the topic), 

which supports a key concept behind this project—the essence of privacy is identified by the 

words of the authors themselves. 

There are three variables that were used to define the parameters of each MALLET topic 

model “run.” The number of iterations was increased from the default of 1000 to 2000; this 

variable controls how many samples will be taken of the corpus. According to MALLET, 

increasing this variable can increase the quality of the topic model. We also chose to create 

topics that listed just the first twenty identified words. The MALLET “keys” file lists the words 

in each topic in descending order of frequency of occurrence; we found that for the most part the 

fifteenth to twentieth words reflected very low frequencies.
64

 

Perhaps the most critical variable to select in any topic modeling exercise is the number 

of topics to identify. There is no consensus as to the optimum number of topics.
65

 Since our 

entire corpus is relatively small at this point (1182 documents), we were able to run multiple 

topic models with 20, 25, 50, 100, 200, and 400 topics. We determined that twenty-five topics 

appeared to be optimal; less than twenty-five underfit the data (i.e., we risked missing some 

topics), while models with fifty or more topics overfit the data—we found the topics were 

diffused, as if MALLET were trying to identify too many topics.
66

 

We ran three topic models on each corpus. Since topic models are unsupervised, meaning 

no prior assumptions are made about the data,
67

 each model begins with a random assignment of 

topics that is then honed through each iteration. As a result, while they may be quite similar, no 

two topic models run against the same data will be identical, both in terms of the topic weights as 

well as the exact words comprising each topic. In order to identify what appeared to be the most 

relevant topics among the runs, we developed a scoring system that first identified words in each 

topic that appeared in all three runs. We then scored each topic, among the three runs, based on 

the number of three-word-matches, the weight of each topic, and how close the individual 

weights were to each other.
68

 The scoring was not the definitive determination of whether a topic 

was identified for our results; it did, however, significantly aid in identifying the results among 

the topics within the three runs. 



7 

 

Finally, we employed a stop words list to filter out common prepositions and 

conjunctions. We customized the stop words list with a few additional generic legal terms such 

as plaintiff, defendant, law, case, court, held, etc.
69

 

 

B. Results 

 

As noted previously, LDA topic modeling does not identify single-word topics; rather, it 

identifies probable topics consisting of multiple, clustered terms. As such, identifying and 

reporting in this paper substantive privacy law topics from the corpus involve filtering with 

subject-matter expertise. Many highly weighted topics were often generic from a legal sense—

for example, comprised of terms such as decision, supreme, rights, constitutional, etc., but not 

terms that could be directly linked to a privacy-related concept. In addition, when a privacy-

related topic was identified it was filtered itself by removing some extraneous terms, such as 

action, relief, act, etc. We also removed the word “privacy” from any topics in which it occurred 

since every document in the corpus theoretically addresses privacy. We also rearranged a few 

words within some topics to make them more comprehensible—e.g., the words “amendment” 

and “fourth” may have occurred in that order and perhaps been separated by a word but are 

represented in our reported topics as “Fourth Amendment”; the same with “false light.” 

Our identified topics are presented below in within their respective time slices. The topics 

are numbered by their relative weight within each slice and the words are presented top to 

bottom essentially in order of frequency of occurrence, from highest to lowest. As such, one can 

view the topics as ranked in order of prevalence within each slice, and the terms comprising each 

topic as ranked in order of frequency of occurrence with their respective topic. 

 

C. Analysis of Results 

 

Presented below is a discussion of the topics identified by the model; first categorized by 

the time slices and then concluding with respect to the entire corpus (to date). We elaborate on 

the identified topics within the time slices by noting privacy law developments and referencing 

representative publications.  

We identify four principal themes revealed by the topic models: Appropriation—

unauthorized use of a person’s likeness or intellectual works; Disclosure—often of personal, 

intimate facts, either generally or with resulting defamation (false light); Intrusion—not just 

upon seclusion per se but also into personal, intimate decisions, as well as compelling a person to 

testify; and Observation—including surveillance as well as collecting personal information. To 

some extent, some or all of these themes can be interrelated and an identified topic can certainly 

be linked to more than just one theme. The topics presented and discussed below include the 

linked theme(s)
70

 as part of the topic number.
71
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1891 – 1950 

 
Topics 1 (A) and 2 (A; D; I; & O) reveal that during the first sixty years, privacy law 

articles centered on the publication of pictures and photographs and particularly the unauthorized 

use of a person’s likeness; also included are concepts of general discussion vis-à-vis the 

developing right to privacy in America. While Warren’s and Brandeis’s The Right to Privacy 

focused on threats to privacy posed by a gossip-hungry press aided by recording devices and 

instantaneous photography,
72

 the two leading privacy cases early in the twentieth century both 

addressed the commercial use of a person’s likeness without authorization—and reached 

opposite conclusions. In Roberson v Rochester Folding Box Company the New York Court of 

Appeals refused to recognize a common law right of privacy arising from the unauthorized 

publication of the plaintiff’s likeness on flour boxes.
73

 In contrast, the Georgia Supreme Court 

held that the unauthorized publication of person’s picture for commercial purposes constituted an 

invasion of privacy in Pavesich v. New England Life Insurance Company.
74

 As a result of 

Roberson, the New York legislature passed the country’s first privacy legislation, but it was 

limited to the commercial appropriation of a person’s likeness.
75

 As such, much of the early 

published commentary focused on the development of privacy case law vis-à-vis The Right to 

Privacy. For example, a Comment in a 1920 Cornell Law Quarterly contrasted Roberson with 

two Louisiana cases that recognized a right of privacy involving the publications of individuals’ 

pictures in a “rogues” gallery after they had been arrested but before conviction.
76

 The Comment 

summarized the state of the right to privacy in America as of 1920: “Without exception. . . all 

jurisdictions have refused to protect this so-called right of privacy, unless there has been also an 

infringement of a property right or a breach of trust and confidence upon which the court could 

base the right to injunctive relief.”
77

  

Closely related to this topic is an individual’s right to privacy in broadcasts (Topic 3 (A)), 

which began to be addressed in the 1930s.
78

 One comment succinctly rephrased the state of the 

right to privacy with respect to publications and broadcasts: 

A reading of the decisions dealing with the subject leaves an impression of 

substantial lack of uniformity in the reasoning employed to support the right of 

privacy. Some recognize its existence only when property is involved, a 

contractual relationship can be implied, or when a relationship of trust can be 

established. A second group place recognition on a constitutional basis. Others 

1 (A; D) 

Invasion 

Action 

Publication 

Damages 

Picture 

Libel 

Unwarranted 

3 (A) 

News 

Radio 

Television 

Broadcast 

Liability 

Station 

Program 

Invasion 

Waring 

2 (A; D; I; O) 

Brandeis 

Warren 

Edison 

Pavesich 

England 

Life 

Unauthorized 

Instant 

Photographs 

Rochester 

Box 

4 (A) 

Copyright 

Property 

Author 

Rights 

Publication 

Protection 

Literary 

Letters 

5 (O) 

Evidence 

Wire 

Tapping 

Federal 

Fourth 

Amendment 

Search 

Obtained 

Government 

Unreasonable 

Communications 

Telephone 

Intercepted 

Conversation 
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say an independent legal right of privacy exists and seek no further for its 

support.”
79

 

Topic 4 (A) is associated with property rights in letters and other literary property—

specifically, whether the right to privacy could prevent the unauthorized publication of private 

letters or other writings.
80

 Finally, Topic 5 (I; O) reveals concepts well associated with privacy: 

wire tapping, the Fourth Amendment, unreasonable searches, and interception of 

communications.
81

  

1951 – 1960 

 
Continuing a major theme in the previous sixty years, articles published from 1951 – 

1960 primarily focused on the unauthorized commercial use of a person’s name or likeness 

(Topic 1 (A)).
82

 However, it was also in 1960 that the California Law Review published 

Prosser’s seminal article, Privacy, in which he articulated the four elements of an invasion of 

privacy that had developed in the states since the publication of Warren’s and Brandeis’s Right 

to Privacy: “1. Intrusion upon the plaintiff’s seclusion or solitude, or into his private affairs. 2. 

Public disclosure of embarrassing private facts about the plaintiff. 3. Publicity which places the 

plaintiff in a false light in the public eye. 4. Appropriation, for the defendant’s advantage, of the 

plaintiff’s name or likeness.”
83

 The topics most frequently identified by the model through 1960 

relate, however, primarily to the fourth element above: Appropriation, for the defendant’s 

advantage, of the plaintiff’s name or likeness. 

The model also reveals discussion, once again, of wire tapping (Topic 3 (I; O));
84

 though 

it is less prevalent in the literature.
85

 Two “new” topics emerge in this decade. The first (Topic 2 

(D; I)) relates to debt collections; specifically, whether multiple phone calls during the day and 

evening to the debtor’s residence invades the debtor’s privacy.
86

 The second (Topic 4 (I)) relates 

to whether compelling a witness to testify before televised Congressional hearings violates the 

witness’s right of privacy.
87

  

1 (A) 

Picture 

Publication 

Publicity 

Advertising 

Commercial 

Purposes 

News 

Television 

4 (I) 

Committee 

Witness 

Power 

Congressional 

Congress 

Television 

Investigation 

Hearings 

3 (O) 

Wire 

Tapping 

Attorney 

General 

Federal 

Telephone 

Communications 

2 (D; I) 

Debtor 

Debt 

Employer 

Creditor 

Collection 

Payment 

Credit 

Libel 
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1961 – 1970 

 
Once again, the most heavily weighted topic for this decade (Topic 1 (A)) relates to 

publication of a person’s name or likeness without his or her consent.
88

 Topic 2 (I) arises directly 

from Griswold v. Connecticut,
89

 in which the U.S. Supreme Court recognized a “zone of privacy 

created by several fundamental constitutional guarantees.”
90

 Fourth Amendment searches (Topic 

3 (I; O)), specifically through wiretapping, is heavily weighted due to the Supreme Court’s 

holding in Katz v. United States.
91

 

Topic 4 (D) arises from discussion of Time, Inc. v. Hill,
92

 which held that constitutional 

protections of free speech and the press preclude application of New York’s privacy statute to 

redress false reports of matters of public interest in the absence of proof that the defendant 

published the report with knowledge of its falsity or in reckless disregard of the truth, as 

compared with New York Times v. Sullivan,
93

 which limited libel actions under the First 

Amendment.
94

 Topic 5 (I) introduces the concept of privacy with respect to home visits by 

representatives of government agencies, such as for public assistance.
95

 

Topic 6 (D; I; O) is the first identified topic directly related to computers and data 

collection, though it also continues Topic 2 (D; I) from 1951 – 1960 regarding credit.
96

 

Workplace privacy makes its first appearance in Topic 7 (I), reflecting concerns over employee 

polygraph tests.
97

 The final topic in this decade (Topic 8 (A)) appears to be similar to the 

ongoing topic related to unauthorized use of name or likeness (Topic 1 (A) in both the 1891 – 

1950 and 1951 – 1960 time slices), this time more directly related to imitations and parody.
98

 

 

6 (D; I; O) 

Information 

Data 
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Computer 
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Access 

Agencies 

Files 

Report 
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Public 

Assistance 
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Connecticut 
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Electronic 

Eavesdropping 

Surveillance 

Evidence 

Justice 

Telephone 

Conversation 

Wiretapping 

Search 

1 (A) 

Public 

Invasion 

Publication 

Life 

News 

Picture 

Advertising 

8 (A) 

Copyright 

Parody 

Work 

Unfair 

Competition 

Commercial 
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Literary 
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7 (I) 

Employee 

Employer 

Lie 

Detector 

Test 

Employment 

Union 
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4 (D) 

Public 

Times 

Interest 

Press 

Hill 

Official 

Amendment 

Defamation 
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1971 – 1980 

 

 

 
 

9 (D) 

Information 

Consumer 

Credit 

Reporting 

Insurance 

FCRA 

10 (I) 

Family 

Child 

Parent 

Association 

School 

Children 

State 

Student 

11 (D; I) 

Patient 

Medical 

Treatment 

Physician 

Health 

Drug 

Confidentiality 

Disclosure 

12 (I) 

Moral 

Constitutional 

Human 

Rights 

Life 

Sexual 

Autonomy 

Principles 

Homosexual 

5 (O) 

Surveillance 

Electronic 

Title 

III 

Eavesdropping 

Evidence 

Conversation 

Communications 

6 (D) 

Arrest 

Records 

Criminal 

Record 

Police 

Individual 

Enforcement 

State 

Dissemination 

Crime 

Conviction 

7 (D; O) 

Fourth 

Amendment 

Search 

Evidence 

Seizure 

Property 

Warrant 

Bank 

Katz 

8 (D) 

Public 

Defamation 

Damages 

Media 

Standard 

Liability 

False 

Gertz 

Times 

Malice 

1 (D; O) 

Information 

Act 

Data 

Records 

Government 

Disclosure 

Agency 

Access 

Individual 

2 (I) 

State 

Rights 

Due 

Process 

Abortion 

Fourteenth 

Amendment 
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Roe 

Griswold 

Woman 

3 (D) 

Public 
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Interest 

Private 

Publication 

News 
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Article 
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Public 
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Records 

Government 

Act 
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The heaviest-weighted topic (Topic 1 (D; O) now relates to information. In particular, 

this decade was a time when scholars and commentators wrote about “data bank privacy”
99

 and 

first raised concerns about computer matching programs
100

 and digital dossiers.
101

 Discussion 

also included the Privacy Act of 1974.
102

 Topic 2 (I) reflects constitutional protection of intimate, 

personal decisions, first articulated in Griswold v. Connecticut,
103

 as extended by not only Roe v. 

Wade in 1973
104

 but also by Carey v. Population Services International.
105

 Topics 3 (D) and 4 

(D) both relate to public disclosure of personal facts; Topic 3 reflecting First Amendment and 

tort issues associated with disclosures by the press,
106

 and Topic 4 reflecting disclosures by the 

government.
107

 

Topics 5 (I; O) and 7 (D; I; O) reveal issues of electronic surveillance, eavesdropping, 

and Fourth Amendment searches,
108

 with Topic 5 more directly reflecting electronic 

surveillance.
109

 Topic 7 also introduces the third-party doctrine expressed in United States v. 

Miller,
110

 which held that the Fourth Amendment does not require the government to obtain a 

warrant to seize bank records.
111

 Topic 6 (D) reveals concepts associated with the disclosure and 

retention of arrest records.
112

 Topic 8 (D) reflects defamation and privacy under the First 

Amendment, particularly by extending the discussion of New York Times v. Sullivan
113

 and Gertz 

v. Robert Welch, Inc.
114

 

Topic 9 (D) focuses on the interplay between privacy and credit reporting, with particular 

emphasis on the Fair Credit Reporting Act.
115

 Topic 10 (I) contains a mixture of themes; 

including privacy of student records, desegregation, and rights of association (the model 

apparently linked students and zoning with respect to desegregation).
116

 While Topic 11 (D; I) is 

similar to Topic 2 (I), it extends medical decisional privacy and autonomy to categories such as 

minors’ rights to abortion,
117

 the right to refuse medical treatment,
118

 and disclosure of health 

data.
119

 Topic 12 (I) reveals the beginnings of discussions regarding sexual autonomy.
120

 

Topic 13 (I) reveals concepts related to witness testimony and immunity.
121

 Topics 14 

(A) and 16 (A) are closely related; Topic 14 reveals the interplay between copyright and 

privacy,
122

 while Topic 16 deals more directly with the right of publicity.
123

 Finally, Topic 15 (I) 

reveals issues associated with commercial speech and privacy.
124
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Incrimination 

14 (A) 
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Author 
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Rights 

Property 

Personal 

Letter 

15 (I) 
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Commercial 
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Advertising 

Public 
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Telephone 

Home 

Communication 

16 (A) 

Publicity 

Zacchini 

Act 

Commercial 

Interest 

Property 

Appropriation 

News 

Likeness 

Celebrity 

Performance 
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1981 – 1990 
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Child 
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Minor 
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Consent 

Roe 

Pregnancy 

10 (A) 
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Rights 

Commercial 

Property 
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11 (I) 

Employee 

Testing 

Drug 

Employer 

Polygraph 

12 (I) 

Treatment 

Patient 

Life 

State 

Medical 

Death 
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Consent 

Refuse 
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Prison 

5 (D; I) 

Privilege 

Patient 

Information 

Disclosure 

Confidentiality 

Child 

Physician 

Communications 

Attorney 

Client 

6 (D; I) 

Information 

Patient 

Disclosure 

Health 

Medical 

Confidentiality 

Physician 

Records 

Care 

7 (D) 

Bank 

Records 

Financial 

Customer 

Information 

Business 

Disclosure 

Miller 

8 (I) 

Sexual 

Homosexual 

State 

Sodomy 

Constitutional 

Conduct 

Marriage 

Consensual 

1 (D; O) 

Information 

Data 

Act 

Individual 

Personal 

Government 

Records 

Disclosure 

Access 

2 (O) 

Fourth 

Amendment 

Search 

Government 

Expectation 

Surveillance 

Warrant 

Police 
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Reasonable 

3 (I) 

Public 

Information 

Media 

Press 

Victim 

Rape 

Trial 

4 (D) 

Public 

False 

Light 

Defamation 

Speech 

Private 

Amendment 

Standard 

Malice 

Publication 
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As with the previous decade, information-related privacy is the most heavily weighted 

topic (Topic 1 (D; O)), with issues associated with the computerized collection and storage of 

information, both privately and by the government.
125

 The next most heavily weighted topic 

(Topic 2 (I; O)) reflects Fourth Amendment searches.
126

 Topic 3 (I) reflects almost exclusively 

discussion of The Florida Star v. B.J.F.,
127

 which held that a Florida newspaper reporting the 

name of a rape victim, which had been obtained from public records, in violation of a Florida 

statute and the newspaper’s own internal policy was protected by the First Amendment.
128

 Topic 

4 (D) identifies concepts associated with false light, defamation, and privacy.
129

 

Topic 5 (D; I) reveals concepts associated with privilege,
130

 specifically related to family 

testimonial
131

 and rape victim privileges.
132

 Topic 6 (D; I) relates to medical confidentiality,
133

 

including AIDS-related medical records.
134

 Bank and business records privacy is reflected in 

Topic 7 (D).
135

 Topic 8 (I) reveals concepts associated with sexual privacy,
136

 while Topic 9 (I) 

is associated with reproductive autonomy.
137

 

Topic 10 (A) relates to an extension of the original unauthorized commercial 

appropriation action, the right of publicity.
138

 Employee drug and polygraph testing is revealed in 

Topic 11 (I).
139

 Topic 12 (I) reveals various concepts associated with medical decisions, 

including sustaining life and euthanasia,
140

 as well as prisoner hunger strikes.
141

 Topic 13 (A) 

reveals the interplay between privacy and copyright,
142

 while Topic 14 (I; O) is associated with 

emerging technological innovations such as two-way cable,
143

 and Caller ID.
144
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1891 – 1990 
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The topics identified in this time span represent fundamental privacy concepts from a 

century of publications. We have linked the four principal privacy themes to the identified topics 

as follows: 

Appropriation—Topic 1 (fundamental concepts associated with privacy); Topic 2 

(commercial use of a person’s likeness); Topic 10 (privacy and copyright); Topic 15 (right of 

publicity). 
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Disclosure—Topic 1 (fundamental concepts associated with privacy); Topic 3 (false light 

and defamation); Topic 6 (false light and the First Amendment); Topic 7 (arrest records); Topic 

11 (victim and witness privacy); Topic 12 (privileges); Topic 14 (bank and business records 

privacy); Topic 18 (free and commercial speech and privacy). 

Intrusion—Topic 1 (fundamental concepts associated with privacy); Topic 4 (decisional 

autonomy); Topic 5 (collection of computerized information); Topic 8 (electronic surveillance); 

Topic 9 (Fourth Amendment searches); Topic 13 (reproductive decisional autonomy); Topic 16 

(employee drug and polygraph testing); Topic 17 (decisional autonomy); Topic 18 (free and 

commercial speech and privacy); Topic 19 (medical decisional autonomy). 

Observation—Topic 1 (fundamental concepts associated with privacy); Topic 5 

(collection of computerized information); Topic 8 (electronic surveillance); Topic 9 (Fourth 

Amendment searches). 

 

IV. CONCLUSION 

 

This paper has presented preliminary results from applying latent Dirichlet allocation 

probabilistic topic modeling algorithms to a document collection comprised of published law 

review and journal articles from 1891 through 1990—all citing to Warren’s and Brandeis’s The 

Right to Privacy and substantively discussing privacy law issues. Our initial interpretation of the 

results reveals four principal privacy themes: Appropriation, Disclosure, Intrusion, and 

Observation. Once our initial data collection has been completed, by filling out the years 1991 

through 2013, we will be able to discern whether these concepts survive into the twenty-first 

century as well as how they may have evolved over time, allowing us to develop a full ontology 

of privacy law based upon the topics revealed in published law review and journal articles. 
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words, as well as footnotes which must be removed on a page-by-page basis. In addition, all formatting codes—

particularly paragraph codes—must be stripped from each document. 
56 Fundamentally, the approach is to track the evolution of privacy law decade by decade; however, due to the 

relatively few articles published prior to 1950, the first time slice covers the sixty-year span from 1891 – 1950. 
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http://mallet.cs.umass.edu. There are a variety of additional open-source software packages for topic modeling. See 

http://www.cs.princeton.edu/~blei/topicmodeling.html for a listing of topic modeling software packages in various 

programming languages. 
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65 Techniques have been applied to confirm an optimum number of topics. For example, Massey et al. performed 

multiple topic models on a sample of their corpus and then calculated the perplexity—a measure of the predictive 

likelihood of a model of text—of the models. See Massey et al., supra note 10; see also Steyvers & Griffiths, supra 

note 6, at 441 (discussing various methods to determine the number of topics). See generally, Airoldi et al., 

Reconceptualizing the Classification of PNAS Articles, 107 PROC. NAT’L ACAD. SCI. 20899 (2010) (explaining their 
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multiple disciplines). 
66 See Steyvers & Griffiths, supra note 6, at 441 (noting that “a solution with too many topics will result in 

uninterpretable topics that pick out idiosyncratic word combinations”). 
67 See Zoubin Ghahramani, Unsupervised Learning (Sept. 16, 2004), available at 

http://mlg.eng.cam.ac.uk/zoubin/papers/ul.pdf. 
68 The final score “number” is arbitrary as it is meant merely to rank the topics according to how strongly they fit the 

parameters. 
69 We did not, however, stem any words. As such, we see in our models singular and plural versions of some words, 

though one or the other has been removed from the results reported here. We are not yet at a point where we are 

confident we can stem certain words without possibly limiting the relevance of topics. 
70 The themes will be abbreviated as follows: Appropriation (A); Disclosure (D); Intrusion (I); and Observation (O). 
71 As mentioned previously, the topic numbering denotes the relative weight of each topic in descending order. As 

such, they are presented and discussed in order of prevalence within each slice (and the terms comprising each topic 

are ranked in order of frequency of occurrence with their respective topic). 
72 Warren & Brandeis, supra note 9, at 195 (“Instantaneous photographs and newspaper enterprise have invaded the 

sacred precincts of private and domestic life; and numerous mechanical devices threaten to make good the 

prediction that ‘what is whispered in the closet shall be proclaimed from the house-tops.’”). 
73 171 N.Y. 538 (1902).  
74 50 S.E. 68, 77-81 (Ga. 1905); see also Edison v. Edison Polyform Mfg. Co., 67 A. 392 (N.J. Ch. 1907) (granting 

Thomas Edison an injunction against a company from using his name in association with its business and products). 
75 See N.Y. CIV. RIGHTS LAW § 50 (McKinney 2009) (“A person, firm or corporation that uses for advertising 

purposes, or for the purposes of trade, the name, portrait or picture of any living person without having first obtained 

the written consent of such person . . . is guilty of a misdemeanor.”) (held constitutional, Rhodes v. Sperry & 

Hutchinson Co., 85 N.E. 1097 (N.Y. 1908), aff’d, Sperry & Hutchinson Co. v. Rhodes, 220 U.S. 502 (1911)). 
76 Warren G. Willsey, Comment, Equity: Right of Privacy: Injunction to Protect Personal Rights, 5 CORNELL L.Q. 

177, 178 (1920). 
77 Id.; see also Comment, Property Rights in Letters, 46 YALE L.J. 493 (1937). 
78 See, e.g., Louis H. Beard, Recent Cases, Torts—Right of Privacy—Unauthorized Use of Photograph for 

Advertising, 21 TEX. L. REV. 103 (1942); W.H. Brewster, Recent Decision, Torts—Invasion of Personal Safety, 

Comfort or Privacy—Whether Publication of Photograph Without Permission Constitutes Violation of Right of 

Privacy, 27 CHI.-KENT L. REV. 169 (1948); Note, Broadcasting—Invasion of Privacy—Broadcast of Current News 

Events—Injunctive Relief, 11 AIR L. REV. 83 (1940); Recent Cases, Right of Privacy—Nature and Extent—

Biographical Motion Pictures, 44 HARV. L. REV. 1146 (1931) (discussing Melvin v. Reid, 297 P. 91 (Cal. Dist. Ct. 

App. 1931) (holding that release of an unauthorized biographical motion picture of plaintiff’s past life of shame 

violated her right to privacy)); Recent Cases, Torts-Invasion of the Right to Privacy by Radio Broadcast, 88 U. PA. 

L. REV. 374 (1940) (discussing Mau v. Rio Grande, Inc., 28 F. Supp. 845 (N.D. Cal. 1939) (ruling plaintiff’s right to 
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privacy had been violated by broadcast of plaintiff’s name without consent in radio dramatization of an actual 

robbery in which plaintiff was the victim) (applying California law)). 
79 Brewster, supra note 78, at 170-71; see also Howard M. Finkelstein, Recent Decisions, Television and the Right 

of Privacy, 3 SYRACUSE L. REV. 208 (1951). 
80 See, e.g., Marilyn C. Lazar, Case Note, Property Rights—Ideas, 18 S. CAL. L. REV. 256 (1945); Property Rights 

in Letters, supra note 77; see also Decisions, Right of Privacy—Comic Books—Liability for Reproduction of Actual 

Episode in Cartoon Form, 26 N.Y.U. L. REV. 217 (1951) (discussing Moloney v. Boy Comics Publishers, Inc., 98 

N.Y.S. 2d 119 (N.Y. App. Div. 1950) (holding New York’s privacy statute did not protect against reproduction of 

cartoon)). 
81 See Note, Wire Tapping and Law Enforcement, 53 HARV. L. REV. 863 (1940) (discussing Nardone v. United 

States, 308 U.S. 338 (1939), and Weiss v. United States, 308 U.S. 321 (1939); comparing with Olmstead v. United 

States, 277 U.S. 438 (1928); noting all cases found intercepting conversations not to be an unreasonable search 

under the Fourth Amendment). But cf. Rhodes v. Graham, 37 S.W.2d 46 (Ky. 1931) (ruling wire tapping by private 

individuals violated plaintiff’s right to privacy). 
82 See, e.g., Charles F. Graney, Recent Cases, Manner of Publication Determinative of Action for Invasion of 

Privacy, 9 BUFF. L. REV. 362, 363 (1960) (“The right of privacy. . . is a strictly personal right based on the interest 

one has in living his life out of the public view. . . . The right, however, is not absolute. The principal limitation on 

the right to be free from undesired publicity is the defendant’s privilege to publish matter which is of sufficient 

public interest.”). 
83 Prosser, supra note 25, at 389. 
84 See, e.g., Herbert Brownell, Jr., The Public Security and Wire Tapping, 39 CORNELL L.Q. 195 (1954) (discussing 

various wire tapping bills pending in Congress). 
85 In other words, wire tapping-related topics received relatively low weights. 
86 See, e.g., H. Edward Keefe, Jr., Recent Decisions, Torts—Harassment Held Actionable as Invasion of Right of 

Privacy, 1956 U. ILL. L.F. 522 (1955) (discussing Housh v. Peth, 133 N.E.2d 340 (Ohio 1955)); Russell A. McNair, 

Jr., Recent Decisions, Torts—Invasion of Privacy—Conduct of a Debt Collector, 58 MICH. L. Rev. 484 (1960) 

(discussing Biederman’s of Springfield, Inc. v. Wright, 322 S.W.2d 892 (Mo. 1959) (holding that degrading and 

humiliating the defendant in public constituted an invasion of privacy)). But see James Magavern, Recent Decisions, 

Invasion of Privacy in Debt Collection, 7 BUFF. L. REV. 327 (1958) (discussing Gouldman-Taber Pontiac, Inc. v. 

Zerbst, 100 S.E.2d 881 (Ga. 1957) (holding that creditor who wrote a letter to an employer notifying him that his 

employee was indebted to creditor and seeking employer’s aid in collection of debt did not violate the employee’s 

right of privacy)). 
87 See, e.g. Joseph M. Snee, One for the Money, Two for the Show: The Case Against Televising Congressional 

Hearings, 42 GEO. L.J. 1 (1953); Robert M. Zweiman, Trial by Wager of Television, 7 INTRAMURAL L. REV. N.Y.U. 

75 (1952); Comment, Television and Congressional Investigations, 1 DEPAUL L. REV. 112 (1951). 
88 See, e.g., Eugene N. Aleinikoff, Privacy in Broadcasting, 42 IND. L.J. 373 (1967); Case Note, Right of Privacy—

Use of Newsworthy Photograph in Incidental Advertising of Magazine Held No Invasion of Privacy, 31 FORDHAM 

L. REV. 394 (1962). But cf. Charles Simon, Case Note, Torts—Invasion of Privacy—Unauthorized Use of 

Photograph, 16 DEPAUL L. REV. 255 (1966) (noting that as of yet, no Massachusetts case had established a legally 

protected right of privacy).  
89 381 U.S. 497 (1965) (ruling unconstitutional state statute prohibiting the use of contraceptives). 
90 Id. at 485. “[T]he right of marital privacy is protected. . . within the protected penumbra of specific guarantees of 

the Bill of Rights. . . .” Id. at 487 (Goldberg, J. concurring). 
91 389 U.S. 347 (1967) (overruling Olmstead v. United States, 277 U.S. 438 (1928); limiting government’s ability to 

wiretap and eavesdrop under the Fourth Amendment); see also Note, From Private Places to Personal Privacy: A 

Post-Katz Study of Fourth Amendment Protection, 43 N.Y.U. L. REV. 968, 968 (1968) (noting that since Katz, 

“judicial rationale has emphasized the privacy of the individual, as opposed to the privacy of places, in determining 

the scope of fourth amendment protection”). 
92 385 U.S. 374 (1967). 
93 376 U.S. 254 (1964). 
94 See generally The Supreme Court 1966 Term: Libel and Privacy Actions, 81 HARV. L. REV. 110, 160 (1967). 
95 See, e.g., Joel F. Handler & Margaret K. Rosenheim, Privacy in Welfare: Public Assistance and Juvenile Justice, 

31 LAW & CONTEMP. PROBS. 377 (1966); Douglas Q. Wickham, Restricting Home Visits: Toward Making the Life 

of the Public Assistance Recipient Less Public, 118 U. PA. L. REV. 1188 (1970). 
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96 See, e.g., Kenneth L. Karst, “The Files”: Legal Controls over the Accuracy and Accessibility of Stored Personal 

Data, 31 LAW & CONTEMP. PROBS. 342 (1966); Arthur R. Miller, Personal Privacy in the Computer Age: The 

Challenge of a New Technology in an Information-Oriented Society, 67 MICH. L. REV. 1089 (1969); Note, Credit 

Investigations and the Right to Privacy: Quest for a Remedy, 57 GEO. L. J. 509 (1969). 
97 See, e.g., Armando M. Menocal III & James McDonald Williams, Editorial Notes, Lie Detectors in Private 

Employment: A Proposal for Balancing Interests, 33 GEO. WASH. L. REV. 932 (1965). 
98 See, e.g., Victor S. Netterville, Copyright and Tort Aspects of Parody, Mimicry and Humorous Commentary, 35 S. 

CAL. L. REV. 225, 267 (1962) (“Practically every humorous take-off or commentary involving the person or 

profession of another presents privacy problems that are at best only tentatively answered by the law as it stands 

today.”). But see Recent Cases, Torts—Defamation—Right of Privacy—Unfair Competition—Imitation of 

Comedian’s Voice in Television Commercial May Constitute Defamation or Unfair Competition But Not Invasion of 

Privacy, 76 HARV. L. REV. 1685 (1963). 
99 Arthur Miller published his book, The Assault on Privacy: Computers, Data Banks, and Dossiers, in 1971, and in 

1972 Alan Westin and Michael Baker published their book, Data Banks in a Free Society, resulting in law journal 

book reviews. See, e.g., Mary Kay Kane, Book Review, 24 BUFF. L. REV. 331 (1975) (reviewing ALAN F. WESTIN & 

MICHAEL A. BAKER, DATA BANKS IN A FREE SOCIETY (1972) and RECORDS, COMPUTERS AND THE RIGHTS OF 

CITIZENS: REPORT OF THE SECRETARY’S ADVISORY COMMITTEE ON AUTOMATED PERSONAL DATA SYSTEMS 
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102 See, e.g., Jerome J. Hanus & Harold C. Relyea, A Policy Assessment of the Privacy Act of 1974, 25 AM. U. L. 

REV. 555 (1975-1976); Note, The Privacy Act of 1974: An Overview and Critique, 1976 WASH. U. L.Q. 667 (1976). 
103 381 U.S. 497 (1965). 
104 410 U.S. 113, 153 (1973) (finding a Fourteenth Amendment right to privacy in a women’s decision to terminate 

her pregnancy). 
105 431 U.S. 678 (1978) (finding restrictions on the sale of contraceptives unconstitutional) (plurality). “[O]ne aspect 

of the liberty protected by the Due Process Clause of the Fourteenth Amendment is a guarantee of certain areas or 

zones of privacy . . . [that] include personal decisions relating to marriage, procreation, contraception, family 

relationships, and child rearing and education.” Id. at 684-85 (citations omitted) (internal quotation marks omitted). 
106 See, e.g., Comment, An Accommodation of Privacy Interests and First Amendment Rights in Public Disclosure 

Cases, 124 U. PA. L. REV. 1385 (1976); Greg Trout, Note, Invasion of Privacy: New Guidelines for the Public 
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Appendix A: Conceptual Description of the LDA Algorithm 
 

The LDA algorithm uses Bayesian statistics to discover the latent topics in a corpus of documents.1 Conceptually, 

the LDA topic model algorithm uses the following process: 

1) The number of topics to identify must be pre-selected.2 There is no set rule for how many topics are ideal; it 

depends on the context of the corpus.3 The topics that are discovered are defined only by the cluster of 

words associated with them.  The researcher may decide to choose a name for each topic that makes sense 

based on context and experience. 

2) The algorithm reads each document in the corpus and repeatedly randomly assigns each word to a topic, so 

that eventually all the words in the document4 are probabilistically assigned to the pre-selected number of 

topics.  

3) Two values are calculated for each topic: 

a) p(topic t1 | document d1) = the proportion of words in d1 (document1) that are currently assigned to 

topic t1 (topic1).  For example, if document d1 contains 500 words and 80 of those words are 

assigned to topic t1, then p = 0.16 (80/500). 

b) p(word1 | topic t1) = the proportion of words from the entire corpus assigned to topic t1.  For 

example, if there are 10,000 words in the entire corpus, and 350 of those words are assigned to 

topic t1, p = 0.035 (350/10,000). 

The  proportions in a) and b)  are then multiplied: (p(topic t1 | document d1) * p(word1 | topic t1)) = 0.16 * 

0.035 = 0.0056.  After repeating this procedure for each document in the corpus, the process converges on 

the values that represent topic assignments for each document and for the entire corpus. 

Collapsed Gibbs sampling5 is then used to infer the hidden (latent) thematic structure in the entire population of 

documents:  

a) The topics in the corpus;  

b) The per-document proportion of topics; and 

c) The per-document, per-word topic assignment. 

The 3-level Bayesian model is represented mathematically as: 

P(θ1:D  , z1:D | ѡ1:D, β, α) =  

[(Г(∑k
i=1  αi) / Пd=1

D Г (αi) ) * (θ1 
(α-1) …… θk 

(α-1)) * Пj=1
D θj 

N ] /  

[(Г(∑k
i=1  αi) / Пd=1

D Г (αi) ) *  ∑k
i=1 [(θ1 

(α-1) …… θk 
(α-1))  * (Пn=1

N   ∑i=1
k    Пj=1

V (θi, βij) 
w)] 

 

Footnotes to Appendix A 

 
1 The Bayesian equation is a three-level nested probabilistic model. 
2 This is the α parameter needed for the Dirichlet distribution, as represented in Figure 1, supra. 
3 See supra notes 65-66 and accompanying text. 
4 As noted supra, text accompanying note 69, some common words, particularly conjunctions and prepositions, are 

excluded through a stop words list. 
5 Because the corpora have large numbers of documents, each containing potentially tens of thousands of words, it 

would take an extremely long time to calculate all the possible ways of assigning words to topics. The LDA process 

therefore incorporates a statistical technique known as collapsed Gibbs sampling which samples distributions to 

obtain approximate identified topics in each document, substantially accelerating the entire process. 

 


