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Who Wrote the 15th Book of Oz?
Chance vol 16 (2003)



http://www.slate.com/articles/podcasts/lexicon valley/2012/06/
lexicon valley resolving authorship controversies

in the federalist papers and the wizard of oz.html

http://www.mhpbooks.com/mapping-the-oz-genome/
Mapping the Oz genome

http://www.ssc.wisc.edu/̃ zzeng/soc357/OZ.pdf

Who Wrote the 15th Book of Oz?
An Application of Multivariate Analysis to Authorship Attribution

J. Binongo, Chance vol 16 (2003)

L. Frank Baum wrote 14 books starting in 1900, ’til death in 1919 (published:

’00, ’04, ’07, ’08–’10, ’13–’20). 1918: gallbladder removed, had written two extra:

The Magic of Oz and Glinda of Oz for reserve, then from bed finished:

#12. The Tin Woodsman of Oz (1918). Other two published posthumously:

#13. The Magic of Oz (1919)

#14. Glinda of Oz (1920, edited by his son)

19 more appeared, one per year from ’21-’39, by 1939 (the movie!) there

were 33 by Baum and children’s author Ruth Thompson. Burning question:

#15. The royal book of Oz (1921): Baum’s last or Thompson’s first?



“Stopwords”



Known Works



Stopwords

Thompson Baum



Known Works



Redux

Thompson Baum



Other Applications

• J.F. Burrows (1992), “Computers and the study of literature”, in C. Butler

(Ed.), Computers and Written Texts, pp. 167–204 (Oxford, Blackwell):

18th century differences between male and female writers gone by 20th century

J.F. Burrows (1992), http://llc.oxfordjournals.org/content/7/2/91.full.pdf

“Not Unless You Ask Nicely: The Interpretative Nexus between Analysis

and Information”, Literary and Linguistic Computing, 7(2): 91–109

e.g., Jane Austen vs. Henry James

• “The Federalist Revisited: New Directions in Authorship Attribution”,

D.I. Holmes and R.S. Forsyth (1995), Literary and Linguistic Computing, Vol 10, 111

http://llc.oxfordjournals.org/content/10/2/111.full.pdf

Twelve of 85 Federalist papers (“Publius”, 1788; 49–58,62,63) disputed

between Hamilton and Madison (→Madison, e.g., used ‘upon’ 24x less often)



Other Applications, cont’d

• J.Binongo, M.Smith (1999), http://llc.oxfordjournals.org/content/14/4/445.full.pdf

“The Application of Principal Component Analysis to Stylometry”,

First two acts of Pericles (Shakespeare vs George Wilkins).

J.Binongo, M.Smith (1999), J. Applied Statistics, Vol. 26, No. 7, 1999, 781- 787

“A bridge between statistics and literature: the graphs of Oscar Wilde’s literary genres”

http://www.tandfonline.com/doi/pdf/10.1080/02664769922025

Distinguish between Oscar Wilde plays and essays.

J.Binongo, M.Smith (2000), The Mathematics Teacher , 93: 338-344, 2000.

“Project Jacobean: A Mathematical Exploration of a Literary Era”

http://www.nctm.org/publications/article.aspx?id=18016

Jacobean dramatist Thomas Middleton likely author of ( anonymous) play

“The Revenger’s Tragedy” , not William Tourneur.

• Other languages, e.g.:

“Principal component analysis for authorship attribution”, A.Jamak, A.Savatić, M.Can,

Business Systems Research,Vol. 3 (Sep 2012), http://hrcak.srce.hr/file/128421

Texts of three 20th century Bosnian authors
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Hard Work



Raw Data I

J. Preskill:

hep-ph/9206216 11831

hep-th/9209058 7336

quant-ph/9705031 13486

quant-ph/9705032 9946

quant-ph/9712048 22217

quant-ph/9904022 5427

quant-ph/0010098 5824

1203.5813 7975

1207.6131 6173



Raw Data II

A. Kitaev:

quant-ph/9511026 10744

quant-ph/9707021 12656

cond-mat/0010440 4749

cond-mat/0506438 33687

math/0606562 18240

cond-mat/0609441 2845

0901.2686 7298

J. Preskill:

hep-ph/9206216 11831

hep-th/9209058 7336

quant-ph/9705031 13486

quant-ph/9705032 9946

quant-ph/9712048 22217

quant-ph/9904022 5427

quant-ph/0010098 5824

1203.5813 7975

1207.6131 6173



5000 Word Blocks
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Singular Value Decomposition

M = UΣV T

(generalizes M = OΛOT to non-symmetric, non-square matrices)

• weather data

• document – word (LSA, 1988)

• stock data

• genomic data

• apple itunes genius

• microarray data

• netflix challenge (500k × 17k)

• . . .



a.k.a. Schmidt decomposition

M = UΣV †

(generalizes M = UΛU†)

Familiar to physicists as the Schmidt decomposition

|ψ〉 = Mij |φi
A〉 ⊗ |φj

B〉 =
∑

i

σi|ψi
A〉 ⊗ |ψi

B〉

where orthonormal bases: 〈ψi
A|ψ

j
A〉 = 〈ψi

B |ψ
j
B〉 = δij

(components correspond to columns of U and V ).

With σi = exp(−ξi/2), entanglement spectrum “energy levels” ξi give

more info than entanglement entropy S =
∑

i ξi exp(−ξi) (a single

number, thermodynamic entropy at T = 1) , and probe topological

order of ground state (Li/Haldane, arXiv:0805.0332)



PCA / dimensional reduction
• M = UΣV T (M = 36×51 “document”–word matrix)

• Each of the 51 words is represented by a point in a 36-dimensional

space, with vector components equal to the number of times it

occurs in each of those 36 blocks of text

• Project points to 2d plane where they have maximal variance, i.e.,

maximal summed spread from the origin (since their euclidean

length is the standard deviation)

• That plane in the 36-dim space is specified by the two left

eigenvectors with largest eigenvalues

• Plot the 2d projections



Kitaev/Preskill?

“Component Loadings”
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Kitaev Preskill

“Component Loadings”
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PCA / dimensional reduction
• M = UΣVT (M = 36×51 “document”–word matrix)

• Each of the thirty-six 5000 word blocks is represented by a point in

a 51-dimensional space, with vector components equal to the

number of times each of the 51 words occurs

• Project points to 2d plane where they have maximal variance, i.e.,

maximal summed spread from the origin (since their euclidean

length is the standard deviation)

• That plane in the 51-dim space is specified by the two right

eigenvectors with largest eigenvalues

• Plot the 2d projections



Kitaev Preskill
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So Who Wrote hep-th/0510092?



Kitaev Preskill
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Kitaev Preskill
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Raw Data II

A. Kitaev:

quant-ph/9511026 10744

quant-ph/9707021 12656

cond-mat/0010440 4749

cond-mat/0506438 33687

math/0606562 18240

cond-mat/0609441 2845

0901.2686 7298

J. Preskill:

hep-ph/9206216 11831

hep-th/9209058 7336

quant-ph/9705031 13486

quant-ph/9705032 9946

quant-ph/9712048 22217

quant-ph/9904022 5427

quant-ph/0010098 5824

1203.5813 7975

1207.6131 6173



Kitaev Preskill
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Kitaev Preskill
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Kitaev Preskill
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Where have all the stopwords gone?



It all started here . . .



Big Data: Solo Authors
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roughly 25% single authored, total of 225199 (36596 authors with a

single such article, 12621 with two, . . . 640 authors with exactly 10

single authored articles apiece, out to the max author with 225

single-authored submissions).



nltk.org: J. Preskill vs J. Milton?
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J. Preskill: You are no W. Shakespeare
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J. Preskill: You are no H. Melville
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Kitaev Preskill
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“And Many Happy Returns”


