
age duration of the gaps is about 128 ms, a value much

higher than the ones found in the situation of a 1-note free

stroke. As we can be quite sure that each re-attack in these

renditions is made as fast as possible, it is not difficult

to imagine that the preparation of a 4-note chord is much

more complex than that of a single note.

3. VOICING CONTROL IN BROUWER’S

ÉTUDE II (1973)

Jim Ferguson, in the preface to Tanenbaum’s book [16]

on Brouwer’s studies, says, ”Brouwer’s 20 ’simple stud-

ies’ have come to enjoy an important position in the guitar

repertoire for a number of reasons. Since they concentrate

on the lower position fingerboard region, they are accessi-

ble to students. At the same time, their high degree of

musicality has made them suitable for concert program-

ming. And because they comprise an extraordinary array

of contemporary compositional practices—including pop

rhythmic and tonal elements—they are as relevant as they

are ingenious.” As indicated by the subtitle, second study

(Figure 4) is conceived as a choir, and one of the main

concerns of the players must be to bring out the individual

voices. Bass and tenor voices are played by the thumb (p),

alto by the index (i) and soprano by the medium finger (m).

Figure 5 shows the amplitude curves for each voice.

Figure 4. Brouwer’s Étude II, from Études Simples pour

guitar (1ere Série), Max Eschig, 1973. Note the lack of a

bar line between measures 8 and 9.

For this study, the LB1 rendition shows the less nuanced

amplitude curves. The soprano line is the most prominent

throughout the performance, whereas the remaining voices

present very similar amplitude curves. In LB2, the dy-

namic curves are more accentuated, following the marks

in the score. In bars 8-11, the bass line exhibits a more

independent curve, playing a crescendo till the indication

p meno sonoro. LB3 also reveals accentuated curves, but

they are more independent than those in LB2. Also here,

the soprano is the most detached voice.

Tempo is also a concern here. Tanenbaum [16] comments

on the duration given in this score, stating ”in his Berkeley

master class, Brouwer demonstrated a relatively fast tempo

for this study, and he said that the timings for the set are

generally wrong.” The total duration and mean BPM value

of each rendition is given in Table 3. Additional data con-

cerning spread intervals and patterns for the 3-note block

chords are also shown in this table. In the present case,

the block chords are played with three fingers, and the to-

Figure 5. Amplitude curves for each voice in examples (a)

LB1, (b) LB2 and (c) LB3.

tal number of possible combinations is 13. The player of

LB3 seems to perform the chords in a very consistent and

planned way. A prominent spread pattern is present, with

the largest spread interval of the group and a low number

of simultaneous notes. The more prominent soprano line

is correlated with the spread pattern, being the first to be

attacked in more than 80% of the chords. Rendition LB1,

the longest one, also has a quite consistent spread pattern,

with the thumb preferred as the last finger to attack in each

chord. LB2 shows no prominent pattern, but there is a con-

siderable proportion of simultaneous notes.

Renditon LB1 LB2 LB3

Total duration (s) 78.5 59 73.5

Pulse (BPM) 41 51 43

Spread interval (ms) 9 ± 4 5 ± 3 11 ± 6

Prominent patterns i, m, p (41%) none m, i, p

m, i, p (35%) (83%)

Chords with 2 9 33 6.5

sync. notes (%)

Table 3. Data extracted from three renditions of Brouwer’s

Étude II. Pulse and spread interval are mean values.

The control of dynamic levels is usually closely connected

with the control of timbre. Although this feature is one of

the most important in the expressive intentions of the per-

formers, we have not yet developed tools for this task. The

mixing of the individual tracks sounds quite different from

the global acoustical impression owing to the lack of res-

onance from the guitar body. The use of the centroid/f0

ratio may be helpful in determining the relative brightness

of the notes, but the overall sound quality analysis contin-

ues to remain an open issue.

In this Brouwer excerpt, we did not discuss the gap be-
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tween chords because of the bass line, which is attacked in

different moments and remains sounding over the chords,

thus helping the legato expression. Another feature that

contribute to the overall sound quality of the choral tex-

ture on the guitar is the chord offset. Extinguishing a note

can be accomplished several ways on the guitar. Besides

the natural decay of the vibrations, actions of the right

or left hand can be involved, sometimes in combination.

The right hand preparation for a new attack has already

been discussed in the last section. In addition to that, the

preparation of a new note (by the stopping or releasing of

one string with a left-hand finger) may cause the offset,

sometimes with an undesirable, though hardly avoidable,

transient. Commonly, the simultaneous extinguishment of

multiple notes does not happen exactly at the same instant,

being highly dependent on the fingering of both hands. The

possible combinations of all these factors provide a set of

typical sonorities to the offset of chords, which, in its turn,

poses additional technical challenges for a balanced voice

leading.

4. LAYERING AND RHYTHMIC PHRASING IN

VILLA-LOBOS’S ÉTUDE 8 (1928/1953)

4.1 Beat Determination

The excerpt chosen from Villa-Lobos can be seen in Fig-

ure 6. It shows a typical guitar texture, consisting of a

melody accompanied by a bass line and an intermediate

layer with chords, arpeggiated or played as a block. Its

rhythmic structure is quite straightforward: each 2/4 bar in

the chosen interval (bars 16-25) has one of these two ba-

sic patterns: 1 ˇ “( + 2 ˇ “) + 2 ˇ “( , or 4 ˇ “) + 2 ˇ “( . Nevertheless,

we observe, in practice, not only that block chords may be

played with some spread (as seen in the previous sections)

but also that the bass and melody notes are not commonly

simultaneous. Therefore, it is necessary to explain and jus-

tify the chosen methods for analyzing the layers and for the

rhythmic phrasing of this excerpt.

a tempo
Villa-Lobos24&####

&####

‰̇̇ œ œ œ œœœ ‰̇
˙ œ œ œ œœœ ‰

˙

˙
œ# œ ˙œ œœœ

˙
œœ œ œ œœœ ‰̇̇ œ œ œ œœœ

≈œ˙ œ œ œ œœ œœœ ‰̇̇ œ œ œ œœœ ≈œ
˙

œ
œ œ œ œ œœœ ≈̇

˙ œn œ# œ œ œœ ≈̇#˙ œn
œ# œ œ

œœ

nnœœœ

Figure 6. Bars 16-27 from Villa-Lobos Étude 8 (from Max

Eschig, 1953).

The amplitude of a block chord was calculated by adding

the RMS values for each of its notes, regardless of pos-

sible mask-ing or loudness corrections. This was done

even if the chord was clearly arpeggiated. Although this

value may not be strictly correlated to the perceived inten-

sity, it cer-tainly is to the player’s intention. The highest

pitch played in the chord was chosen as its rhythmic ac-

tivity, a choice—derived from a common-sense hypothe-

sis among guitarists—that was confirmed by the analysis.

For the bass-melody attack, the timing of the high pitched

note also showed itself as the best choice for analyzing the

rhythmic phrasing. Two of the players performed these

bass-melody bichords as two non-simultaneous events (the

average delay is about 188 ms for VL2 and 80 ms for VL3);

even in this case, the beat tracking showed that this situa-

tion is better interpreted as an anticipation of the bass note,

and not as a delayed melodic line.

4.2 Rhythmic Phrasing and Layering

Figure 7 shows the IOIs present in each rendition. It is

quite easy to visualize two different regions, one related to

the eighth notes played (above 400 ms) and the lower re-

lated to the sixteenth notes. VL1 and VL2 make a notice-

able decelerando in bar 19 (corresponding to the fourth

peak in the graphic). In VL2 we also find a kind of fer-

mata on the first chord of bar 19 (16th value in the graphic),

followed by three fast sixteenth notes. In all the renditions,

consistent accelerando and decelerando can be found in ev-

ery sequence of four sixteenth notes. VL3 is the slowest

rendition, with a medium value of 53 BPM. The other two

are played around 60 BPM. VL2 shows a sharper contrast

between the theoretical ratio of 50% between sixteenth and

eighth notes. This is not only graphically visible but also is

expressed by the global average. While this ratio is about

37% for VL2, it is 46% for VL1 and 47% for VL3.

Figure 7. Inter-onset intervals in the three renditions of the

Villa-Lobos excerpt.

Another point of interest is the balance among the differ-

ent layers present in this excerpt, shown in Figure 8. The

more undulating pattern of the chord curve rises from the

changing of density in this layer: one event can be either a

single note or a 3-note chord. Nonetheless, we can see that

the curve is not split in two clearly distinct regions. In all

examples, the bass line is played with amplitudes consid-

erably lower than that of the melody. In VL1, the bass is

even softer than the middle layer. It is possible also to note

higher values for the chords amplitudes in bars where the

melody is not being played. The loudest melodic point is

repeated in two of the samples, but the player of VL3 has

chosen a different moment.

5. FINAL REMARKS

The limited number of renditions for each of the musical

excerpts does not allow for any statistical inference; never-

theless, they illustrate the typical technical and expressive

capacities of guitar players. Based on the previous dis-

cussion, it is easy to figure out how schematic a musical

score is, when compared to the sonic richness of any of

its performances. Investigating a combination of low-level
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