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Abstract
The study focuses on subjective assessments of road traffic noise in two urban areas of Portugal (Lisbon and Oporto). In order to study the attitude of individuals face to noise from traffics sources present in urban areas, listening tests were made, with a series of audio recordings of pass by of different types of vehicles typical of these two cities. The survey consisted of the evaluation of each noise source through bipolar scales composed of opposite adjectives. In this article we present the analyses and conclusions of this type of study.
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1 Introduction
In urban areas road traffic noise is the most important source of annoyance. The perceive effects of road traffic noise can not only be characterized by measures like dB(A), and moderators like context, visual settings, noise sensitivity and personal factors, relation to the noise source, time of the day, can influence appraisal made on the sound [1]. Humans tend to use information other than the acoustic properties to evaluate the quality of a sound. This type of that  information are part of the sound source total perception, and correspond to the knowledge related to the source in terms of identification and functionality, on the one hand, and in terms of its aspect via other sensory modalities [2].
The semantic differential (SD) approach is a scaling technique developed by Charles Osgood (1952). This technique intended to analyses the abstract qualities or properties which are common to a class of objects or events designated by a language term, or represented the object or event itself (connotative meaning) [1]. In this technique a set of bipolar scales, which each item, along with their respective antonym, correlates with a perceptual dimension or attribute of the phenomenon measured. The scaling of each item can be combined to a semantic profile, and the profile can be compared with the profiles of other concepts, or the scaling of all items can be aggregated to a restricted number of connotative dimensions, like "evaluation", "power", and "activity" [1]. The aggregation can be done by means of factor analysis. 
2 Experiment
2.1 Participants
Hundred and thirty people participated in this study. The participants were university students, LNEC employees and students of post graduation in the areas of engineering and social sciences. The participant’s age group ranged from 20 to 55 years. All participants had said that have good hearing. 
2.2 Test Sounds

Binaural recordings were conducted outdoors in the cities of Lisbon and Oporto. In Lisbon binaural recordings were taking in areas like the downtown city center characterized by narrowed streets (Ouro Street); an open square with compact traffic (Cais do Sodré) and in the main urban highway crossing the city (2ª circular, near Telheiras). In Oporto, binaural recordings were taking in VCI (urban highway that circles the central area of urban areas of Porto and Vila Nova de Gaia), near Foco area. Each binaural recording was edited in order to eliminate periods with major wind disturbances, unusual traffic sound, like ambulance sirens. Also binaural recordings of public transportation noise were taken. These samples integrate pass by of a train (line Lisbon Cascais), old and modern Lisbon tran and a modern city Bus one catamaran (line Montijo Lisbon) and Oporto subway. Additionally it was decided to integrate 2 samples of motorcycles pass by (a modern motorcycle with a noise reduction device and a old motorcycle) and a plane pass by. A total of 13 different sound stimuls were used. Because the unavailability of a listening room it was decided to reproduce the sound samples by loudspeakers. For this proposed a reference sound was introduced (pink noise). Each sound presentation begins with the reference sound and the loudspeaker volume was adjusted in order to have the same sound pressure level in the room.
2.3 Semantic differential scales

There is not a tradition in applying the Semantic Differential technique with sound stimulus in the Portuguese language. So a bibliographic research was made about the words used in others countries. The words have been sorted and their respective context has been analysed to find more detailed information on their use. Also surveys were made to people (acousticians and non experts) in order to ask then to use their own words to describe the sound samples. Table 1 presents the 21 pairs of opposing adjectives used and the approximate English translation. Each pair was rated on a scale of 7 points, ranging from +3 to -3.
Table 1 – Pairs of adjectives used and approximate english translation
	Unpleasant- Pleasant
	Desagradável-Agradável

	Sharp-Dull
	Agudo - Grave

	Continuous-Descontinuos
	Continuo-Descontinuo

	Hight- Low
	Alto-Baixo

	Acceptable- Unacceptable
	Aceitável-Inaceitável

	Calming- Irritating
	Calmante-Irritante

	Constant- Inconstant
	Constante-Inconstante

	Rough-Smooth
	Áspero-Suave

	Annoying – Not annoying
	Incómodo-Cómodo

	Muffled- Strident
	Abafado-Estridente

	Weak-Strong
	Fraco-Forte

	Confortable-Uncomfortable
	Confortavel-Desconfortavel

	Monotonous-Varied
	Monotono-Variado

	Bearable-Unbearable
	Suportavel- Insuportavel

	Noisy- Mild
	Ruidoso-Ameno

	Exciting-Boring
	Excitante- Aborrecido

	Steady-Unsteady
	Estável-Instável

	Dark- Bright
	Escuro-Claro

	Hard-Soft
	Duro-Suave

	Regular-Irregular
	Regular-Irregular

	Harmonious- Disharmonious
	Harmonioso-Desarmonioso


3 Results
Principal component analysis was carried out using SPSS v.15 with varimax rotation (with Kaiser normalization) on the semantic differential adjective pairs in order to extract the number of factors present in the data and to identify which descriptors loaded most highly on each factor. Due to the lack of sensitivity, the variables bearable-unbearable and exciting-boring were omitted in the factorial analyses. Table 2 presents the results of the measures of sampling adequacy according to the Kaiser-Meyer-Olkin and the results for the Bartlett´s Test of Sphericity. Since both tests present favourable results the factorial analysis was carried out
Table 2 – KMO and Bartlett's Test

	Kaiser-Meyer-Olkin Measure of Sampling Adequacy.
	,871

	Bartlett's Test of Sphericity
	Approx. Chi-Square
	1514,189

	 
	df
	171

	 
	Sig.
	,000


Table 3 presents the rotated component matrix for the average of 13 sound stimulus. Four dimensions or factors were extracted from this analysis. The first factor accounted for 40% of the variance, the second for 20% of the variance, the third for 9% and the fourth for 7% of the variance for a total of 76%. No other factors emerged to explain significant variance from the analysis.

Table 3 –Component Matrix(a)

	 
	Component

	 
	1
	2
	3
	4

	P12_Pair Confortable-Uncomfortable
	,916
	-,188
	 
	 

	P9_Pair Annoying – Not annoying
	-,897
	,191
	 
	 

	P1_Pair Unpleasant- Pleasant
	-,884
	,226
	 
	 

	P8_Pair Rough-Smooth
	-,849
	 
	 
	 

	P5_Pair Acceptable- Unacceptable
	,839
	 
	,269
	 

	P6_Pair Calming- Irritating
	,828
	-,273
	,145
	 

	P11_ Pair Weak-Strong
	,801
	,146
	,239
	 

	P4_Pair Hight- Low
	-,801
	 
	 
	 

	P15_Pair Noisy- Mild
	-,786
	,157
	 
	 

	P21_Pair Harmonious- Disharmonious
	,768
	 
	 
	 

	P20_Pair Regular-Irregular
	,242
	,885
	 
	 

	P7_Pair Constant- Inconstant
	,240
	,858
	 
	,180

	P17_Pair Steady-Unsteady
	,338
	,820
	-,127
	 

	P13_Pair Monotonous-Varied
	,211
	,767
	-,156
	-,224

	P3_Pair Continuous-Discontinuous
	,127
	,744
	,187
	,289

	P18_Pair Dark- Bright
P19_Pair Hard-Soft
	-,352
-,507
	 
	,858
,736
	-,171

	P2_Pair Sharp-Dull
	 
	-,150
	 
	,830

	P10_Pair Muffled- Strident
	,487
	,163
	,166
	-,568


Factor 1 summarizes the meanings contained in various variables among which the adjectives pairs Confortable-Uncomfortable, Annoying–Not annoying, Unpleasant- Pleasant, Rough-Smooth Acceptable- Unacceptable, Pair Calming- Irritating, Weak-Strong and  Hight- Low, have the highest loadings. The second factor comprises features primarily rated by the pairs Regular-Irregular, Constant- Inconstant and Steady-Unsteady. The third factor is represented by the pairs Dark- Bright and Hard-Soft. Finally the fourth factor by the pairs Sharp-Dull and Muffled- Strident. The following labels seem to be appropriate for the factors: 
Factor 1 – Assessment, with a coefficient Cronbach alpha reliabilities equal to 0,975; Factor 2 – Temporal change, with a coefficient Cronbach alpha reliabilities equal to 0,892; Factor 3 – Power, with a coefficient Cronbach alpha reliabilities equal to 0,802, and Factor 4 – Timbre, with a coefficient Cronbach alpha reliabilities equal to 0,41.
4 Conclusions
From this synthetic study is possible to realize that the individuals perception from traffic noise depends not only from intensity levels but also on factors that combine the subjective assessment and physical intensity of the sound stimulus. This results is manly translated by the types of adjective pairs belonging to the factor 1 from the Principal component analysis. 
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