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Abstract— Authorship-identification is an actual 

research area with different applications. Particularly it is a 

question if only highly specialised and well equipped entities 

could identify an author or it could be made by broader 

community via exploiting text.  In order to shed light on this 

question a very simple and computationally not demanding 

method for author identification was proposed based on lossless 

compression algorithms. In this paper another such method 

based on complexity is proposed and its verification on real data 

is presented. Results of experiments proved, that also such a 

simple method could be used successful identification of authors. 
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I.  INTRODUCTION  

In connection with Big Data and Cloud it would be useful 
to know if entities with comprehensive hardware and 
sophisticated algorithms could successfully identify an author 
of a text or if it could be done by broader community by using 
simple, computationally not demanding methods.  In order to 
contribute to answering this question a very simple method 
with low computational complexity for author identification 
was proposed based on lossless compression algorithms in [1]. 

In this contribution another simple method based on 
complexity is proposed and its verification on real data is 
presented. The paper is organized as follows. In Section II. new 
simple method for authorship identification from text is 
proposed. In Section III. experiments with real text 
information, namely sonnets and The Federalist Papers are 
described and their results are presented in tables. In Section 
IV. Some concluding remarks are given. 

II. NEW SIMPLE METHOD FOR AUTHORSHIP IDENTIFICATION 

In this manuscript we will under written text understand 
also text which is not written by hand but produced by digital 
terminals such as smartphones, laptops etc. In a digital form the 
graphical characteristics from a hand written text are lost and 
the authorship detection has to be based on other 
characteristics. It was observed, that such a text by a particular 
person is influenced by specific style of its author. It can 

influence the length of used words their position, repetition, 
frequency and other characteristics of the text. In digital 
domain, these artefacts could appear as bursts of identical 
subsequences (substrings). The consequence of this is that if 
we use lossless compression algorithm in which one text is 
used as a vocabulary for compression of the other one, the 
achieved reduction depends on the similarity of the two text 
data [1]. In this manuscript further simplification of this 
method is based on hypothesis that a complexity measurement 
of two concatenated textual strings from different authors is 
higher than the complexity of a string composed by pair of 
sequences from the same author. Therefore in this chapter we 
will first sketch some known measures of complexity and then 
present the simple method for authorship estimation based on 
their exploitation. 

A. Complexity 

Complexity in this paper will be used in its meaning as it is 
common in Information Theory. Namely complexity is used 
for information contents quantification of an object, usually a 
sequence via its shortest description. In other words if a 
sequence could be described by a short description it has also a 
low complexity. Longer sequence than a shorter one could 
have a lower complexity for example if some strings are 
repeated in the longer one. There are more known methods 
how to measure complexity. The basic concept was originally 
proposed by Kolmogorov [2] and later it inspired Ziv and 
Lempel to propose their measure for complexity in [3]. 

Let nsss 21S  and jii sssji 1),( S be a 

sequence with n symbols and its subsequence or string with 
length j ‒ i + 1 respectively.  The sequence S could be 

expressed as: 

),1(),,1(),,1()( 1211 mm sssssH  SSSS                (1) 

 In (1) )(SH  is history of S . One sequence could have 

many histories. Therefore the authors defined also complete 

history )(SE . In it no string could be repeated or in other 

words: 

)1,1(),(  jji SS                                  (2) 
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For example if DBAADCBAAS , than its 

history could be represented with different expressions, for 
example:  

DBAADCBAAH ,,,,,,,,)( S   

ABDABCDAAH ,,,,)( S  

ABDCDABAAH ,,,,)( S  

In this case AABDDCABAE ,,,,)( S .  

Ziv and Lempel defined complexity
c

 as the number of 

symbols in )(SE , which fulfils (2).  

 

Fig. 1. Flow chart of the algorithm LZ 76 

Let’s observe the following examples.   

GTTACCATGCAAA  

 

AACCACTGGCAC  

Unique histories of these sequences are: 

TGATACCTGACAE ,,,,,,)( A  

ATCTTGGAGATCE ,,,,,,)( B  

AACCCAGTGCAE ,,,,,,)( C  

We can see, that: 7)()()(  CBA ccc  

The complexity could be applied also on concatenation of two 

sequences in accordance with the algorithm in Fig. 2. 

For example unique histories of pairs AC  and BC are: 

AATCACGGTGATACCTGACAE ,,,,,,,,,)( AC  

AACCCAGTACGATCTTGGAGATCE ,,,,,,,,,,,)( BC  

12)(10)(  BCAC cc  

From this example one can conclude, that the sequence C is 
more similar to A than B is to A because: 

)(<)( BCAC cc  

However in this case the length of the sequences A and B is 
approximately equal. Via experiments it could be shown that 
the validity of it is also dependent on the length of the inputted 
sequences.  

Therefore in our method we will use following normalized 
quantities in order to estimate the similarity of two sequences: 

 

 )()(),()(max)( 221121211 SSSSSSSS ccccd    (3) 
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  (4) 

 

)()()()()( 221121213 SSSSSSSS ccccd   (5) 
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  (6) 

B. Method for authorship identification 

In our method two text strings are used as input. First from a 
set of possible known author and the second from an unknown, 
which we would like to identify. The pairs of strings are 
inputted into a software realized in accordance with the flow 
chart depicted in Fig. 2. The output are normalized complexity 
measures given by (3) – (6). The first authorship detection 

attempt is based on normalized measures )( 212 SSd  

and )( 214 SSd . If these parameters are minimal for the same 

author in the analyzed pairs, than the text is attributed to this 
author. In case of ambiguity also the other normalized 

measures )( 211 SSd , )( 213 SSd  are taken into account. In case 

that the ambiguity is not resolved than their complexity without 
normalization is also used as a decision factor. In order to do 
so, unique histories will be computed for all reference text 

TATTCAGGGATCB
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sequences and also for the tested ones using the algorithm in 
Fig. 1.  

 

 

Fig. 2. Flow chart of the algorithm for a pair of sequences 

III. METHOD VERIFICATION BY EXPERIMENTS WITH REAL TEXT 

In this chapter experiments results are presented obtained 
using the method on real text strings, namely sonnets and The 
Federalist Papers.  

A. Sonets 

Sonnets are ideal for verification of a new authorship 
detection methods because their text is strongly influenced by 
the style of the author. In case the new methods are not 
successful with sonnets, than the probability is low, that they 
will be appropriate for other text strings.  

In the first set of experiments we used one selected sonnet 
from Shakespeare as a reference string and two sets of sonnets, 
first one containing the same sonnet and 9 other sonnets from 
Shakespeare and the second one containing 10 sonnets from 
different randomly selected authors. The proposed method was 
implemented in MATLAB code.  The results of this 
experiments are in Tab. 1 

TABLE I.  RESULTS OF EXPERIMENTS WITH SONNETS FROM 

SHAKESPEARE VERSUS ONE SONNET FROM SHAKESPEARE 

Sonnet 

No. 

Shakespeare 

Complexity d2(S1, S1) d4(S1, S1) 

1 203 0.005 0.0099 

2 360 0.756 0.8694 

3 354 0.7574 0.8616 

4 359 0.7633 0.8611 

5 363 0.7559 0.8678 

6 348 0.7723 0.8678 

7 363 0.7703 0.8623 

8 369 0.7840 0.8618 

9 351 0.7673 0.8661 

10 356 0.7624 0.8455 

TABLE II.  RESULTS OF EXPERIMENTS WITH SONNETS FROM DIFFERENT 

AUTHORS VERSUS ONE SONNET FROM SHAKESPEARE 

Sonnet 

No. 

Different authors 

Complexity d2(S1, S1) d4(S1, S1) 

1 374 0.8 0.885 

2 370 0.7706 0.8757 

3 373 0.7703 0.882 

4 373 0.8143 0.8954 

5 372 0.8134 0.8925 

6 370 0.8038 0.8811 

7 368 0.846 0.8835 

8 369 0.7804 0.8835 

9 366 0.7736 0.8907 

10 364 0.802 0.8901 

 

The results of the experiments are favorable for validation 
of the proposed method. It could be observed that with one 
exception all sonnets from Shakespeare have lover complexity 

and normalized parameters )( 212 SSd  and )( 214 SSd , than the 

sonnets from other authors. One exception is the sonnet no. 8 
from Shakespeare. The probable reason for it is that the 
reference sonnet is to short and not enough similar expressions 
(substrings) was found in order to make the method more 
selective. Therefore in following set of experiments we 
augmented the reference string by concatenating more sonnets 
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from Shakespeare. The corresponding results of experiments 
are in Tab. III. And Tab. IV.  

Therefore we made another set of experiments with 
Shakespeare sonnets in which the reference string was 
composed of 2, 3 and 4 different concatenated sonnets. The 

results are given in Tab. III. And Tab. IV. Only )( 212 SSd is 

given there as it represents the founding, that using longer 
reference texts can improve the authorship detection also for 
the proposed method. One can observe that for the longest 
reference text string, there is no exception in correct 
assignment as was the case by previous experiments.  

TABLE III.  RESULTS OF EXPERIMENTS WITH SONNETS FROM 

SHAKESPEARE VERSUS MORE CONCATENATED SONNETS FROM SHAKESPEARE 

Sonnet 

No. 

d2(S1, S1) for sonnets from Shakespeare 

2 sonnets  

in reference  

3 sonnets  

in reference 

4 sonnets  

in reference 

1 0.05 0.598 0.7752 

2 0.756 0.8603 0.9150 

3 0.7574 0.8643 0.8616 

4 0.7633 0.8663 0.9116 

5 0.7559 0.8543 0.9083 

6 0.7723 0.8703 0.9150 

7 0.7703 0.8683 0.9183 

8 0.7840 0.8523 0.9060 

TABLE IV.  RESULTS OF EXPERIMENTS WITH SONNETS FROM OTHER 

AUTHORS VERSUS MORE CONCATENATED SONNETS FROM SHAKESPEARE 

Sonnet 

No. 

d2(S1, S1) for sonnets from different authors 

2 sonnets  

in reference  

3 sonnets  

in reference 

4 sonnets  

in reference 

1 0.8 0.8643 0.9083 

2 0.7706 0.8723 0.9183 

3 0.7574 0.8643 0.8616 

4 0.8143 0.8982 0.9284 

5 0.8134 0.8922 0.9340 

6 0.8038 0.8663 0.9196 

7 0.846 0.8723 0.9265 

8 0.7804 0.8822 0.9239 

 

We can conclude that the experiments with sonnets support 
the hypothesis, that the proposed method could be used for 
author detection and that longer reference text strings could 
improve its performance as was expected.  

B. The Federalist Papers 

In order to make the proposed method verification by other 
than text strings of artists, in this chapter The Federalist Papers 
are used in similar experiments as in previous subchapter. 
These is text, which advocates the ratification of United States 
Constitution. There are altogether 85 Federalist Papers from 3 
authors, namely John Jay, James Madison and Alexander 
Hamilton which published them under the same pseudonym. 
They were subject to authorship detection in past under usage 
of different methods. For papers no. 49, no. 50, no. 51, no. 52, 

no. 53, no. 54, no. 55, no. 56, no. 57, no. 58, no. 62 and no. 63. 

The detection of the author was most difficult. At the end it 
was discovered, that the author of all these texts is Madison. 
The results of the experiments are in Tab. V. and Tab. VI.  

TABLE V.  RESULTS OF EXPERIMENTS WITH THE FEDERALIST PAPERS 

FROM HAMILTON VERSUS REFERENCE STRING HAMILTON 

No. 
Hamilton 

c d1 d2 d3 d4 

49 25251 23390 0.9673 24462 0.9688 

50 24959 23578 0.9751 24358 0.9759 

51 25397 23322 0.9646 24540 0.9663 

52 25396 23383 0.9671 24600 0.9687 

53 25615 23275 0.9626 24711 0.9647 

54 25463 23384 0.9671 24668 0.9688 

55 25504 23332 0.9650 24657 0.9668 

56 25194 23460 0.9703 24475 0.9715 

57 25608 23259 0.9620 24688 0.9641 

58 25547 23287 0.9631 24655 0.9651 

62 25706 23079 0.9545 24606 0.9572 

63 26162 22934 0.9485 24917 0.9524 

TABLE VI.  RESULTS OF EXPERIMENTS WITH THE FEDERALIST PAPERS 

FROM MADISON VERSUS REFERENCE STRING HAMILTON 

No. 
Madison 

c d1 d2 d3 d4 

49 25009 23112 0.9632 24126 0.9647 

50 24753 23352 0.9732 24110 0.9740 

51 25156 23056 0.9609 24217 0.9627 

52 25135 23068 0.9614 24208 0.9631 

53 25341 22993 0.9582 24339 0.9605 

54 25193 23069 0.9614 24267 0.9632 

55 25275 23062 0.9611 24342 0.9631 

56 24930 23184 0.9662 24119 0.9675 

57 25382 23030 0.9598 24417 0.9620 

58 25305 23001 0.9586 24311 0.9607 

62 25511 22904 0.9545 24420 0.9572 

63 25953 22732 0.9474 24690 0.9513 

 

From the results in Tab. V. and Tab VI. It could be seen 
that the correct author Madison of papers no.: 49, 50, 51, 52, 
53, 54, 55, 56, 57, 58, 63 will be detected. Only the paper no. 
62 will be attributed to Hamilton. The success rate of these 
experiments is more than 90%. This also confirms that the 
proposed method could be used for authorship detection.  

IV. CONCLUSIONS 

In this manuscript a very simple method for authorship 
detection was presented. Results of experiments verified its 
applicability, which makes it easy to be used by broader 
community of non-experts.  
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