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Background ResultsBackground Results
It had been shown in an explorative study* that chalkboard squeaking Styrofoam Rating Tukey HSD Tschiritsch Rating Tukey HSDIt had been shown in an explorative study , that chalkboard squeaking Styrofoam Rating Tukey-HSD Tschiritsch Rating Tukey-HSD
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Lower limit upper limit Lower limit upper limitnoises are perceived as extremely unpleasant especially because of 
t ti b l tt ib t i t it h li ll t

(I) Variation (J) Variation Cohens d Significance (I) Variation (J) Variation Cohens d SignificanceLower limit upper limit Lower limit upper limit
Original High-pass 0,79 ,000 ,3622 1,2211 Original High-pass 1,20 ,000 ,7191 1,6351

two timbral attributes: a very intense pitch salience as well as strong Low-pass 0,25 ,602 -,1794 ,6794 Low-pass 0,80 ,000 ,3649 1,2809y p g
amplitudes in a frequency band between 2 and 4 kHz In a replication Band-pass 0,29 ,366 -,7315 ,1274 Band-pass 0,26 ,629 -,1976 ,7184amplitudes in a frequency band between 2 and 4 kHz. In a replication Band-stop 0,61 ,002 ,1435 1,0024 Band-stop 0,51 ,011 ,0732 ,9893

study the general validity of these results have been examined under Pitch only 0,23 ,741 -,6482 ,2107 Pitch only 0,13 ,976 -,3226 ,5934study the general validity of these results have been examined under 
l t t diti hi h b f t t bj t ll

Without pitch 0,47 ,028 ,0289 ,8878 Without pitch 1,51 ,000 ,9899 1,9059

several test conditions on a higher number of test subjects as well as on Band-Pass Band-stop 0,85 ,000 ,4456 1,3044 Band-Pass Band-stop 0,24 ,583 -,7288 ,1872g j
further unpleasant noises

Without pitch Pitch only 0,69 ,000 -1,1065 -,2476 Without pitch Pitch only 1,22 ,000 -1,7705 -,8545

further unpleasant noises.
(*Reuter, Oehler 2011; based on Boyd 1959; Ely 1975; Halpern et al. 1986; Neumann, Fingernails Rating Tukey-HSD Vomiting Rating Tukey-HSD( , ; y ; y ; p ; ,
Waters 2006; Cox 2008; Grewe et al 2010) 95% confidence interval 95% confidence intervalWaters 2006; Cox 2008; Grewe et al. 2010).

(I) Variation (J) Variation Cohens d Significance (I) Variation (J) Variation Cohens d SignificanceLower limit upper limit Lower limit upper limit
O i i l Hi h 1 52 000 1 0661 1 8922 O i i l Hi h 0 80 000 5119 1 4465

Aims and leading questions
Original High-pass 1,52 ,000 1,0661 1,8922 Original High-pass 0,80 ,000 ,5119 1,4465

L 0 27 407 1318 6943 L 0 51 007 0952 1 0298Aims and leading questions Low-pass 0,27 ,407 -,1318 ,6943 Low-pass 0,51 ,007 ,0952 1,0298

Band pass 0 26 505 1526 6735 Band pass 0 21 774 2381 6965

To what extent is it possible to generalize the distinct pitch salience
Band-pass 0,26 ,505 -,1526 ,6735 Band-pass 0,21 ,774 -,2381 ,6965

Band stop 0 72 000 3057 1 1318 Band stop 0 09 997 3735 5610• To what extent is it possible to generalize the distinct pitch salience Band-stop 0,72 ,000 ,3057 1,1318 Band-stop 0,09 ,997 -,3735 ,5610

Pitch only 0 15 944 - 5589 2672 Pitch only 1 26 000 9806 1 9152
g

and the strong spectral amplitudes between 2000 and 4000 Hz as
Pitch only 0,15 ,944 -,5589 ,2672 Pitch only 1,26 ,000 ,9806 1,9152

Without pitch 1 20 000 7640 1 5901 Without pitch 0 14 956 - 3110 6235and the strong spectral amplitudes between 2000 and 4000 Hz as Without pitch 1,20 ,000 ,7640 1,5901 Without pitch 0,14 ,956 ,3110 ,6235

Band Pass Band stop 0,14 ,979 -,6027 ,3319 Band Pass Band stop 0,14 ,979 -,6027 ,3319

typical attributes of unpleasant noises?
Band-Pass Band-stop 0,14 ,979 ,6027 ,3319 Band-Pass Band-stop 0,14 ,979 ,6027 ,3319

Without pitch Pitch only 1,16 ,000 ,8244 1,7590 Without pitch Pitch only 1,16 ,000 ,8244 1,7590typical attributes of unpleasant noises?
Wh d iti i l d th ki li t f l t i

Without pitch Pitch only , , , , Without pitch Pitch only , , , ,

There had been no significant differences between the listeners’ judgements while listening via headphones (group A&B) and• Why does a vomiting noise lead the ranking list of unpleasant noises - There had been no significant differences between the listeners  judgements while listening via headphones (group A&B) and 
listening via loudspeaker (group C & D)y g g p

(cf Cox 2008) although it has neither a perceptible pitch salience nor a
listening via loudspeaker (group C & D).
- There had been as good as no significant differences between the judgements of test subjects with previous knowledge(cf. Cox 2008) although it has neither a perceptible pitch salience nor a - There had been as good as no significant differences between the judgements of test subjects with previous knowledge 
about the real origin of the sounds (group A & C) and the test subjects who took the sounds for excerpts from contemporary

strong frequency band between 2000 and 4000 Hz?
about the real origin of the sounds (group A & C) and the test subjects, who took the sounds for excerpts from contemporary 
compositions (group B & D). The latter estimated tendentially the sounds as a little bit more pleasant (but without statisticalstrong frequency band between 2000 and 4000 Hz? compositions (group B & D). The latter estimated tendentially the sounds as a little bit more pleasant (but without statistical 
significance).

• Are there any differences in the physiological reaction and/or
g )

- Exception: Vomiting (surely because even in the context of contemporary music the sound of vomiting is rather unusual).Are there any differences in the physiological reaction and/or 
bj ti ti ti h th t t bj t i i f d ( i t B) Ph i l i l ti ki d t d l t

p g ( y p y g )

subjective estimation, when the test subject is informed (vs. is not B) Physiological reactions: skin conductance and muscle tonej , j (
informed) about the real origin of the noise?

) y g
informed) about the real origin of the noise? The correlations between the skin conductance values and the listeners’ 
• Are there any differences in the listeners’ subjective judgements while judgements are not significant but in the case of sounds with a strong pitch salience• Are there any differences in the listeners  subjective judgements while judgements are not significant, but in the case of sounds with a strong pitch salience 

( t f fi il d T hi it h) th t j t i f th ki d tlistening to the noises via headphones or via loudspeakers? (styrofoam, fingernails and Tschiritsch) the trajectories of the skin conductance are listening to the noises via headphones or via loudspeakers?
in a certain conformity with the curve shapes of the subjective listeners’ judgements.in a certain conformity with the curve shapes of the subjective listeners  judgements.

M th d d Sti liMethods and Stimuli
Test subjects (TS): N = 96 listeners, arranged into four groups:Test subjects (TS): N  96 listeners, arranged into four groups:
• Group A: Listening via headphones TS know about the real origin of the stimuli• Group A: Listening via headphones, TS know about the real origin of the stimuli.
• Group B: Listening via headphones, TS were told, the stimuli are „contemporary music“p g p , , p y
• Group C: Listening via loudspeaker TS know about the real origin of the stimuliGroup C: Listening via loudspeaker, TS know about the real origin of the stimuli.
• Group D: Listening via loudspeaker TS were told the stimuli are contemporary music“• Group D: Listening via loudspeaker, TS were told, the stimuli are „contemporary music  
Headphones: Elektrostatic headphones (Koss E/90; ESP 950)p p ( ; )
Loudspeakers: Elektrostatic speakers (Audiostatic ES 200 rs) f (Loudspeakers: Elektrostatic speakers (Audiostatic ES 200 rs)
(Test subjects: age: M = 30 26; SD = 13 14; gender: male: 34 4 % female: 65 6 %)

In case of the vomiting noise (a noise 
(Test subjects: age: M = 30,26; SD = 13,14; gender: male: 34,4 %, female: 65,6 %) 

g (
without perceptible pitch salience) a strongwithout perceptible pitch salience) a strong 

t di t f th ki d
Stimuli: Nails on chalkboard Squeaking of styrofoam Vomiting

contradictory course of the skin conduc-
Stimuli: Nails on chalkboard – Squeaking of styrofoam – Vomiting – tance curve is visible.
Tschiritsch (or throaty lung“ = bicycle pump played with double-reeds

tance curve is visible.
Tschiritsch (or „throaty lung   bicycle pump played with double reeds, 

t i t l i l i t t) i i ti
No significant correlation between the 

contemporary experimental musical instrument) in seven variations:
g

muscle tone and the listeners’ judgementsp y p )
• original

muscle tone and the listeners  judgements 
ld b f d i th f i ith• original 

it h l l th it h i f ti ( l h i t l t )
could be found in the case of noises with a 

• pitch only = only the pitch information (only harmonic spectral parts) perceptible pitch salience, while in the case
• noise only (without pitch) = only noisy parts (only inharmonic spectral parts)

perceptible pitch salience, while in the case 
of the vomiting noise the correlation of they ( p ) y y p ( y p p )

• low-pass = low-pass filtered stimuli (only spectral parts below 2 kHz)
of the vomiting noise the correlation of the 
li t ’ j d t d th i l t• low-pass = low-pass filtered stimuli (only spectral parts below 2 kHz)

b d b d filt d ti li ( l t l t b t 2 d 4 kH )
listeners’ judgements and their muscle tone 

• band-pass = band-pass filtered stimuli (only spectral parts between 2 and 4 kHz)
j g

is clearly significant
• notch = notch filtered stimuli (without spectral parts between 2 and 4 kHz)

is clearly significant.
notch  notch filtered stimuli (without spectral parts between 2 and 4 kHz)

• high pass = high pass filtered stimuli (only spectral parts above 4 kHz) Furthermore in the case of the vomiting• high-pass = high-pass filtered stimuli (only spectral parts above 4 kHz) Furthermore in the case of the vomiting 
noise the muscle tone values of listeners

Test subjects evaluate the stimuli and their variations on a Likert scale
noise the muscle tone values of listeners, 

h k h d fTest subjects evaluate the stimuli and their variations on a Likert scale who took the sounds for contemporary 
between 1 (very pleasant) and 6 (very unpleasant) while their skin

p y
music excerpts (group B & D) had beenbetween 1 (very pleasant) and 6 (very unpleasant), while their skin

d t l l d l t i l d
music excerpts (group B & D), had been 
slightl higher than that of the nonconductance level and muscle tone is logged. slightly higher than that of the non-gg
misleaded test subjects (group A & C).s eaded es subjec s (g oup & C)

Results ConclusionResults Conclusion
 Unpleasant squeaking sounds like nails on chalkboard styrofoam etc are Unpleasant squeaking sounds like nails on chalkboard, styrofoam etc. are 
characterized by a intense pitch salience as well as by strong spectral amplitudesA) Subjective Estimations: characterized by a intense pitch salience as well as by strong spectral amplitudes 

f

A) Subjective Estimations: 
M bj ti ti f ( ) l t f th diff t i ti between 2 and 4 kHz. Without these attributes squeaking sounds are perceived as far Mean subjective ratings of (un)pleasantness for the different variations q g p

more pleasant
j g ( )p

of the stimuli fingernails styrofoam vomiting and Tschiritsch (please more pleasant. 
Psycho-acoustic explanation: Sensory pleasantness and tonality (Fastl & Zwicker 2006 p 245ff )

of the stimuli fingernails, styrofoam, vomiting and Tschiritsch (please 
Psycho acoustic explanation: Sensory pleasantness and tonality (Fastl & Zwicker 2006, p. 245ff.) 
Physiological explanation: Self-resonance of the outer ear channelnote the contrary trajectory (black curve) for the sound versions of the Physiological explanation: Self resonance of the outer ear channel. 

 The vomiting noise (cf Cox 2008) is not so much perceived as unpleasant because
note the contrary trajectory (black curve) for the sound versions of the 

iti i )  The vomiting noise (cf. Cox 2008) is not so much perceived as unpleasant because 
f h i l i l/ h ti l b t b f t i d

vomiting noise)
of physiological/psycho-acoustical reasons but more because of a certain deep 

g )

emotion (disgust) connected with this sound. This is not only because of the opposingemotion (disgust) connected with this sound. This is not only because of the opposing 
trajectories of the skin conductance curve and the curve of the listeners’ judgementstrajectories of the skin conductance curve and the curve of the listeners  judgements, 
b t l b f th i ifi t l ti f th li t ’ j d t ith thbut also because of the significant correlation of the listeners’ judgements with the g j g
muscle tone values. The reason for the unpleasant perception is not in the vomitingmuscle tone values. The reason for the unpleasant perception is not in the vomiting 
sound by itself one has to consider this in listings like "The worst sound of the world"sound by itself, one has to consider this in listings like The worst sound of the world .
 Independent of the listeners’ prior knowledge the skin conductance correlates p p g
tendencially with the listeners’ subjective judgements In the case of the vomiting thetendencially with the listeners  subjective judgements. In the case of the vomiting the 
muscle tone correlates significantly with the subjective listeners’ sensationmuscle tone correlates significantly with the subjective listeners  sensation.
 The listeners’ judgements have not been influenced by the way of presentation j g y y p
(headphone vs loudspeakers)(headphone vs. loudspeakers)

LiteratureLiterature
Boyd, G. F.: Auditory irritants and impalpable pain. In: Journal of General Psychology 60 (1959), p. 149-154.
Cox, Trevor J.: Scraping sounds and disgusting noises. In: Applied Acoustics 69/8 (2008), p. 1195-1204.
Cox, Trevor J.: The effect of visual stimuli on the horribleness of awful sounds. In: Applied Acoustics 69/8 (2008), p. 691-703.
El D id J A i ith t i P t ti ti f i i l d dit ff t f bl kb d h I B ll ti fEly, David J.: Aversiveness without pain: Potentiation of imaginal and auditory effects of blackboard screeches. In: Bulletin of 
th P h i S i t 6 (1975) 295 296the Psychonomic Society 6 (1975), p. 295-296.
Fastl Hugo; Zwicker Eberhard: Psychoacoustics Facts and Models Springer Berlin 2006Fastl, Hugo; Zwicker, Eberhard: Psychoacoustics. Facts and Models. Springer, Berlin 2006.
Grewe Oliver; Katzur Björn; Kopiez Reinhard; Altenmüller Eckart: Chills in different sensory domains: Frisson elicited byGrewe, Oliver; Katzur, Björn; Kopiez, Reinhard; Altenmüller, Eckart: Chills in different sensory domains: Frisson elicited by 
acoustical visual tactile and gustatory stimuli In: Psychology of Music 39/2 (2010) p 220-239acoustical, visual, tactile and gustatory stimuli. In: Psychology of Music 39/2 (2010), p. 220-239.
Neumann David L ; Waters Allison M : The use of an unpleasant sound as an unconditional stimulus in a human aversiveNeumann, David L.; Waters, Allison M.: The use of an unpleasant sound as an unconditional stimulus in a human aversive 
Pavlovian conditioning procedure. In: Biological Psychology 73/2 (2006), p. 175-185.Pavlovian conditioning procedure. In: Biological Psychology 73/2 (2006), p. 175 185.
Reuter, Christoph; Oehler, Michael: Psychoacoustics of chalkboard squeaking. In: Journal of the Acoustical Society of America , p ; , y q g y
(JASA), Vol. 130/4 (2011), p. 2545.


