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ABSTRACT

This paper describes the difficulty of classical guitar etudes
to support learners’ music selection. We first analyzed the
complexity of guitar renditions using the Guitar Rendition
Ontology (GRO), which is a structural description of the
actual actions of techniques. Then, we attempted to cal-
culate the difficulty level of each etude by conducting a
new analysis using TF-IDF and the complexity indicator.
Experimental results suggested that the difficulty value of
an etude corresponds to the author’s subjectivity and inten-
tion.

1. INTRODUCTION

In learning an instrument performance, the music selected
is an important factor. If learners can figure out which tech-
niques they are good or bad at and choose pieces appro-
priately, they can improve their performance. Especially,
etudes are empirically selected and ordered by authors.
There are no quantitative indicators at present. We need to
clarify the difficulty of each etude to determine what makes
it difficult in the first place and what factors contribute to
this difficulty. In this study, we focus on the actual actions
of specific classical guitar techniques.

We have been developing a domain ontology called the
Guitar Rendition Ontology (GRO) [5]. GRO structurally
describes the actual actions of a classical guitar techniques
for sharing information and learning the guitar. These de-
scriptions can be used to provide valid information on mu-
sic for selecting music.

There are several approaches related to music selection.
One of them is music recommendation, and many sys-
tems have been designed by using neural network [4], deep
learning [3], emotion recognition [7], and so on. Regard-
ing the classical guitar, [6] analyzed guitar pieces from the
perspective of information entropy and provided an indica-
tor to support music selection. The situation we are trying
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to support in this study is that of an instrumental player se-
lecting a piece of music. We thus need to take into account
information related to movement that could represent the
difficulty of the actual performance.

2. ACTION COMPLEXITY OF THE GUITAR
RENDITION

The calculation rules of the complexity in each gui-
tar rendition using the GRO version 3.0 1 are as fol-
lows. (1) Action related properties such as “action(n)”
and “conditional-action(n)” are weighted of 1. (2) De-
tailed properties such as “direction” and “place of action”
are additionally weighted. (3) The player’s actions such as
“pluck string” are weighted on a scale of 0 to 3.

Figure 1 shows the complexity value of each rendition
represented. The range of values is from a complexity of 1
to 16. Turn with left hand, a subclass of the Ornament ren-
dition, showed the highest value 16, and other renditions
in the same category also tended to map high values. In
comparison, the Fingering rendition and Note value rendi-
tion values tended to be low, ranging from the lowest value
of 1 for Al aire to 8 for Figueta, because this is a basic
technique of classical guitar. Percussive rendition was also
similar, with values ranging from 3 to 8.

The values of Articulation rendition, Chord rendition,
Pitch change rendition, and Timbre rendition, that are ap-
plied techniques, varied. For Chord rendition, which re-
quires techniques using multiple strings, Tremolo and Ras-
gueado had high values. Tremolo is an especially diffi-
cult technique that even some professional guitarists are
not good at.

From these results, we found that the complexity indica-
tor corresponds generally to the intuitive difficulty of a ren-
dition. Applying these complexity values to musical pieces
can be provided an effective indicator for music selection.
However, there is a problem with a few of the rendition
values. Full planting is a simple technique where the fin-
gers are set before plucking, so the value should be lower
than that of Arpeggio. We will discuss this further towards
a more complete complexity calculation that matches the
player’s intuition.

1 https://github.com/guitar-san/
Guitar-Rendition-Ontology



3. DIFFICULTY OF ETUDES

In regarding to guitar renditions, we think that there are
three types of difficulty when playing a musical instru-
ment: (1) Difficulty of the rendition itself, (2) Difficulty
with the number of renditions, and (3) Difficulty with the
order of the renditions. We considered the complexity
value of a rendition (defined as complexityr,e) as an in-
dicator of type 1. In addition, we attempted to extract in-
dices related to types 2 and 3 by calculating TF-IDF (Term
Frequency Inverse Document Frequency) [10] by focusing
on the number of occurrences of a rendition. The TF-IDF
value is expressed by the following formulas:

TF-IDF = tfr,e · idfr, tfr,e = log
nr,e∑
k nk,e

+ 1,

idfr = log
|D|

|{d : tr ∈ d}|
+ 1,

where nr,e is the value obtained by weighting
complexityr,e to the rendition frequency for an etude
fe,

∑
k nk,e is the total number of renditions (including

the weight of complexityr,e) in the etude, |D| is the
total number of etudes in a corpus, and {d : ti ∈ d} is
the number of etudes that contain at least one rendition.
Furthermore, the difficulty level of each etude, which
is expressed by difficulty(e), is calculated from the
following formula:

difficulty(e) =
∑
k∈e

TF-IDFk,e.

In this study, we analyzed five etude books that are
famous material that has been used in classical guitar
lessons. Figure 2 indicates the difficulty level of each etude
number. Although etude 2 was relatively high and etude 1
was low, both of them had a tendency for the difficulty
level to increase: R2=0.470 and R2=0.276. Moreover,
etude 5 showed the similar tendency of the line as etude
2 (R2=0.261). These three etudes took into account the or-
der in which learners can easily practice [1, 2, 8]. For the
etude 3 and 4, we could not determine whether the diffi-
culty level corresponded to the etude number because the
graphs remained almost unchanged. In fact, there are no
explicit instructions in those two books regarding the order
of the pieces [9]. Therefore, we found that our approach
was somewhat consistent with the subjectivity and inten-
tions of the author of the etude book.

4. CONCLUTION

In this study, we presented an approach to providing an in-
dicator of the complexity of a guitar rendition and the diffi-
culty of a piece on the basis of the Guitar Rendition Ontol-
ogy (GRO). We selected the five etude books for classical
guitar and calculated the difficulty for each etude by using
TF-IDF and complexity indicators. As a result, we found
that the etude number in etude books corresponded to the
subjective perceived difficulty of the etude author. As a
future work, we will analyze more pieces and construct a
framework for music selection.
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Figure 1. Complexity value of each guitar rendition.
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Figure 2. Difficulties of etudes in five books.
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