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Abstract: Pansori is a traditional Korean dramatic
art which probably first appeared in the mideighteenth century in the southern region of Korea.
“Han”, considered by many a word that cannot be
translated into English, is the expression of a
national sentiment of sorrow that plays a major role
in pansori performances. However, almost no
scholars have paid attention to the description of han
in terms of acoustics and physiology, and the training
of pansori itself still mostly relies on mimicking the
sound of the teacher.
In this pilot study, we would like to present our
observations made of a small cluster of pansori
performers expressing han. The preliminary
findings of this pilot study may be useful as a
reference for further research, both physiological
and vocological.
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forms, [7] the definition of han is unclear and there is
probably no consensus on how to describe it.
Is it possible to identify han as a change in the
seongeum, in the tone colour? What differentiates the
general seongeum used throughout the repertoire from
the expression of han, present only in some specific
passages?
Whilst studies attempting to describe the seongeum
from a physiological, perceptual and acoustic point of
view are very few, almost none of them focused on han.
Aims of this study:
1. The preliminary, prior aim of this pilot study was
to evaluate how uniform the concept of han was
among the experts. In other words, assuming that
it is clear that han is a purely qualitative
phenomenon and therefore difficult to detect and
measure, can we say without any doubt that all
the experts have the same concept of han?
2. Having determined that it is possible to find an
idea of han, or at least some of its general
characteristics, on which most experts can agree,
it is now a question of understanding the
feasibility of a subsequent study leading to the
measurement of an eminently qualitative topic.
3. The third aim of the study was to make a
preliminary screening of some parameters that
might be important in identifying the expression
of han in voice, in order to proceed with its
acoustic and/or physiological definition in
further studies.

I. INTRODUCTION
Pansori is a dramatic art form which is thought to
have appeared in Korea in the mid-eighteenth century.
In its traditional form it is performed by a solo vocalist
accompanied by a drum (“puk”). The solo vocalist
alternates between spoken (“aniri”) and sung (“chang”)
passages, and he or she performs the roles of the narrator
and all the characters present in the story [1], [2], [3].
A crucial aspect in pansori is the “seongeum”, the
“tone colour”, the particular voice quality used in
pansori, described by many as “husky” or “hoarse”. [4],
[5]
Another crucial aspect of pansori is “han” [6], an
emotion that is expected to be expressed at some point
in a pansori performance, in the most intense and
dramatic moments of the story. However, the definition
of han is something very controversial and to some
extent unclear. Often translated as “sorrow”, sometimes
as “repressed sorrow”, Koreans often tells that han is a
word that cannot be translated and is hard to explain,
since it is the expression of a collective national trauma
due to invasions, famine and wars, that only Koreans
have experienced. Therefore, despite han being a
central, essential concept, shared among Koreans as part
of their national identity, that informs many other art

II. METHODS
Collection of samples: During a visit to Korea, we
recruited pansori singers to record their voices. They
were asked to perform several tasks:
1) To sing a phrase from the repertoire that is not
supposed to be sung expressing han.
2) To sing 2 phrases that are supposed to be sung
with han, but without expressing han.
3) To sing the same phrases, this time expressing
han.
During all recordings, EGG data was collected.
The two phrases supposed to be sung with han had
been previously chosen by two experts professional
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pansori singers who assisted us in this phase of the
study.
The purposes of these recordings were:
1) To have a group of samples for acoustic and EGG
analysis
2) To have a group of samples to submit to experts
in pansori in order for them to differentiate those sung
with han from those sung without (or with less) han.
In order to enrich our sample, we also added prerecorded audio samples to the ones we collected in the
field. For these additional recordings, taken from
Youtube and converted in .wav files, EGG analysis was
obviously not possible. The phrases supposed to be sung
with han chosen for these Youtube samples were the
same that we recorded in person with the two singers.
As samples without han we randomly chose different
phrases and passages sung by the same singer present in
the same recordings. At the end we had 52 samples to
use in the further phases of the study.
We developed two different, logically related,
surveys. The first survey aimed to reveal whether or not
there is han in the recording. The second survey focused
on physiological phenomenon related to the
presence/absence of han.
Survey number 1: We submitted all the samples to 5
experts in pansori who we recruited by word of mouth
and who answered an anonymous survey with the
CAWI (Computer Assisted Web Interviewing)
technique. Respondents were asked if they heard the
presence of han. For each song there were 4 ways to
answer. The first corresponded to the absence of han.
Alternatively, if the respondents considered han to be
present, they could choose between three responses
corresponding to increasing intensity. We explicitly
asked that they ignore musical phrasing or other factors
not related to the voice quality in the detection of han.
The quality of the respondents (i.e. the fact that they
had sufficient knowledge to answer accurately) was
guaranteed not only by the final questions, aimed at
defining their profile (e.g. how long have you known
pansori), but also by the fact that the survey was
disseminated within the relatively small community of
experts in this field of traditional Korean song. All the 5
respondents were pansori singers or teachers; 3 were
men, 2 were women; 3 of them had more than 20 years
of experience in pansori, one more than 10, and one less
than 5.
As a result of this first survey, we have been able to
identify a group of recordings considered to contain
much han and another group considered to have little or
no han, according to experts’ opinions.
Acoustic and EGG analysis: The very nature of this
study as a pilot study and of the available audio
examples, recorded in sub-optimal conditions or
downloaded from the internet, prevents exact and
reliable measurements for most acoustic parameters.

However, observations and qualitative analysis
methods, as reference for further studies, are possible.
The comparison between the samples considered to
contain more han with the samples considered to
contain no or less han was made on:
1) Pitch and SPL (Sound Pressure Level)
2) Contact Quotient
3) Presence/absence of vibrato and its amplitude
4) Formants and harmonics and their “coupling”.
The software used for these analyses included:
1) “PRAAT” version 6.1.03; wideband spectrogram
2) “Estill Voiceprint Plus” version 7.0; narrowband
spectrogram and spectrum with Pitch and SPL related
analysis functions
3) “Vocevista Video Pro” version 5.2.0.4202 in
some cases in association with “EGG for Singers”
Survey number 2: We created a second survey in
which we invited new respondents to compare a small
group of samples with more han with samples with less
or no han.
Again, we used the CAWI technique, and we spread
the survey internationally among Estill qualified
teachers, asking them to also involve others who are
suitably qualified, though not necessarily as Estill
teachers.
We chose to involve a relevant group of Estill
teachers because they are specifically trained to
recognize single structures involved in voice
production. Because of their specific training, it’s easy
for them to identify muscular movements by listening to
a sound with a very low chance of confusing these
movements with others. However, questions have been
simplified for those who wouldn’t understand Estill or a
more mechanical terminology.
There were 23 respondents; the youngest was 27
years old and the oldest 63 years old; they all had no less
than 5 years of teaching experience and no more than
35; 22 of them hold a relevant degree; 16 of them teach
in a conservatory, university or drama school. 17 of
them hold an Estill Voice Training teaching certification
(EMT or EMCI), 5 hold an Estill certification that
doesn’t qualify for teaching Estill Voice Training, and 1
didn’t have any Estill certification.
For each sample, 2 questions have been asked:
1) How much do you think the thyroid
cartilage is tilted? (if the question is not clear
enough, how much “cry”, “sob”, or any kind
of complaining/whiny sound do you hear?)
2) How much do you think the false vocal folds
are constricted? (if the question is not clear
enough, how much do you think the sound
is “scratchy”, “distorted”, “husky”,
“harsh”)?
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the song and increased the volume of their voice and the
amount of vibrato in order to express han.
In fact, comparing the pitch and Sound Pressure
Level (that could not be measured accurately in this
study, as we said) of all the samples selected with Estill
Voiceprint, PRAAT and VoceVista Video Pro we
noticed that people tend to assign more han to samples
sung in a range higher than or close to 220Hz and with
higher volume than the others.
Vibrato was also wider and more frequent in most of
the samples considered to have more han.
Furthermore, comparing the contact quotient of the
same singer trying to sing the same phrase with or
without han, we notice an increase in the contact
quotient when they try to sing with han.
As a pure example, Fig.1 and Fig.2 show the
VoceVista Video Pro analysis of the highest pitch and
most intense moment of a song that is supposed to be
sung expressing han.
In Fig. 1 the singer is singing trying not to express
han.
In Fig.2 the same singer is singing trying to express
han.
The two samples were recorded consecutively in the
same room with the same microphone and EGG with no
changes in distance from the microphone or position of
the EGG.
In the top left of both figures we can see that the
amplitude is higher in the song with han.
In the center of the picture, in the spectrum area, we
can see that the pitch is a semitone higher in the song
with han.
The right part of the picture shows that the CQ –
Contact Quotient, is 0.53 without han and it rises up to
0.62 with han. The variations of CQ are also shown on
the left, below the amplitude graph, and it’s clear that
with han it remains even around 0.60 while without han
it is around 0.50 for more than 50% of the time.
The spectrogram also clearly shows the oscillation
of harmonics in the sample with han, that proves the
presence of a wide vibrato, absent in the sample without
han.
Fig.1 – VoceVista Video Pro analysis of a short
section of a song sung trying not to express han.

The starting point of question number 1) was the
connection between thyroid tilt and a whiny sound or
sob [8], which we considered a possible characteristic
of han.
The starting point of question number 2) was the
connection between false vocal fold constriction and
hoarseness in the voice and distortion of sounds, [8] and
it evolved from some observations that we had made
before starting this study: seongeum, the general and
essential voice quality of pansori, is often described by
the scholars as “husky”, as a necessary “hoarseness”,
often obtained through years of demanding training [4],
[5]. However, a previous investigation conducted two
years ago (Mecorio, Santangelo et al.; in press)
suggested that this hoarseness is no longer considered
by audience, singers and teachers as an essential
characteristic for singing pansori. Singers are no longer
judged “good” or “bad” according to how husky or
hoarse their voice is.
Therefore, can an increase in hoarseness be
considered as an expression of han? Does hoarseness
still remain important at least in those passages where
han is expected?
For each question there were 4 ways to answer. The
first corresponded to the absence of thyroid tilt or false
vocal fold constriction. Alternatively, if the respondents
considered one of them to be present, they could choose
between three responses corresponding to increasing
intensity.
III. RESULTS

A. Survey Number 1
As we said, as han is a purely qualitative
phenomenon it is hard to detect or measure it. In fact,
survey number one gave some contradictory results: for
many samples, 40% of respondents answered that there
was no han at all and 40% answered that there was very
much. However, in 31 out of 52 samples it has been
possible to find homogeneous answers.
The first observation we made is that people tend to
assign similar amounts of han to the same singers,
whether they’re singing passages supposed to be sung
with han or not, and whether they’re intentionally trying
to sing with or without han. This would suggest some
correspondence between the timbre of the singers and
the presence or absence of han, rather than (or in
addition to) some technical expedients or voluntary
changes in tone colour when han is requested.

B. Acoustic and EGG Analysis.
Acoustic analysis: when we collected the two recordings
in person, and we asked the singers to sing the same
phrase with or without han, they both raised the key of
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Fig.2 – VoceVista Video Pro analysis of a short
section of a song sung trying to express han.

timbre”, a strong sound characterized by “ringing clarity
and power”, that would become a “yell sound” (called
“belting” by some) in the high range. Although
Bozeman focuses on Western classical singing, all those
types of voice production are considered “chest voice”
or “mode one” (TA, Thyro-arytenoid) dominant.
However, we could not observe any differences in F/H
relationship between the samples with han and those
without han.
Singer’s formant, an increase in energy between 24KHz often due to a cluster between F3 and F4, doesn’t
seem to be present often. It appears sometimes in the
high range, as much in the songs with han as in those
without.

Measuring the mean values of the frequency of F1,
F2 and F3, we noticed that:
- F1 is slightly higher in the samples with han.
-

F2 is almost the same in both groups.

-

F3 is higher in the samples without han.

C. Survey Number 2
Respondents of Survey Number 2 provided more
homogeneous answers than those on Survey Number 1.
They perceived more thyroid tilt (the “crying”
sound) and more false vocal fold constriction
(hoarseness or distortion), in all the samples with han
compared with the ones without it. In some samples the
perception of cry was higher than the perception of
hoarseness, in others the opposite occurred.

We do not have enough information to make
conclusions about the reasons for the values of these
formants differing, but some hypotheses can be made:
1) Considering that han is probably connected
with the timbre of the singer, we might suppose
that the singers that express more han have a
different shape of vocal tract from those who
don’t, which gives them a peculiar timbre.

IV. DISCUSSION
In 1964, the Korean Ministry of Culture designated
pansori as an Intangible Cultural Asset, which proves
its importance in Korean culture. Although han is not
consistently expressed while singing pansori, there is no
pansori without han. Thus, its description is relevant.
However, there are two unavoidable difficulties in
detecting and measuring han:
1) The definition of han is often vague, although
people agree on some general characteristics
related to the expression of pain. In other words,
han is not an exactly defined concept. Therefore,
we are detecting a purely qualitative
phenomenon.
2) Listening to a certain expression of feeling has
margins of subjectivity.
However, we noted a greater consensus in Survey 2
than in Survey 1. This does not depend only on the
similar training of the respondents, but also on the fact
that they have worked on a “subsample”, made of preselected audio recordings.
The acoustic analysis showed some differences
between samples with han and samples without, but it's
findings were less interesting than those of the
perceptual study made through surveys.

2) A movement of the larynx (either raising or
lowering) due to the pitch or the intention to
brighten or darken the colour is very unlikely,
because in this case we would expect all the 3
formants to shift higher or lower [8], [9]
3) The most likely hypothesis for a raising of F3,
considerably affected by the protrusion of the
lips [10] is that when singing with han the
singer might adjust the shape of the lips,
increasing their protrusion, maybe to mimic in
some way a facial posture associated with grief,
pain or crying.

4) The slight raising of F1 in the samples with han
might be connected with a “formant tuning”
expedient, some small vowel modifications due
to the height of the tongue, or the preference for
a richer sound of harmonics below F1 in order
to have a more “open” sound [11]
Concerning the Formant/Harmonics relationship,
we could observe the presence of one harmonic below
F1, (very often with an F1/H2 “coupling”) and, more
rarely, more than one. According to Bozeman [11], this
would suggest the consistent presence of an “open

V. CONCLUSION
Further studies are necessary to draw conclusions.
However, some considerations are possible:
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1) Han - as is to be expected - is linked to a general
increase in the emotional intensity of
performance, which is expressed by preferring
high frequencies, high volumes and an increase
in thyroid tilt, contact quotient, vibrato and
constriction of the false vocal folds. Changes in
facial expressions might also be present.
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2) Han also seems to be linked to the timbre of the
performers, and not only to technical and
musical expedients implemented by them. In
other words, there would seem to be timbres that
are better predisposed to han than others.

3) A larger-scale study would allow a greater
degree of certainty. Due to the subjectivity of
han and its unclear definition, it is necessary to
select samples where experts agree about the
presence versus absence and the level of han.
The consensus reached by singing teachers in
Survey number 2 shows that involving them in
perceptual analysis will be a successful method
of analysis. More accurate recordings of
samples are necessary for EGG analyses.
Endoscopies or medical analyses would add
clearer information.
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