
Loudspeaker 1 2 3 4

13 1 0 1 0

19 0 0 0 0

27 1 0 0 0

29 1 0 1 0

32 0 1 0 0

34 0 1 0 0

Mean
all loudspeakers

0.5 0.333 0.333 0

Loudspeaker 1 2 3 4

13 1 0 0 0
19 0 1 0 0
27 1 0 0 0
29 1 0 0 1
32 0 1 0 0

34 0 1 0 0

Mean
all loudspeakers

0.5 0.5 0 0.167

Mean
13 14 15 16 all listeners

0 0 0 0 0.25
1 1 0 1 0.38
0 0 0 0 0.19
0 0 0 0 0.19
1 1 1 1 0.63
1 1 0 1 0.44

0.5 0.5 0.167 0.5 0.34
Grand Mean

Mean
13 14 15 16 all listeners

0 0 0 0 0.19
1 1 1 1 0.56
0 0 0 0 0.13
0 0 0 0 0.19
1 1 1 1 0.50
1 1 1 1 0.50

0.5 0.5 0.5 0.5 0.34
Grand Mean

Listener

Listener
5 6 7 8 9 10 11 12

0 0 0 1 0 0 0 1

1 1 1 0 0 0 0 0

0 0 0 1 0 0 0 1

0 0 0 0 0 0 0 1

1 1 1 1 0 1 0 0

1 1 1 0 0 0 0 0

0.5 0.5 0.5 0.5 0 0.167 0 0.5

1 kHz high-pass noise, Distorted, Motionless

5 6 7 8 9 10 11 12

0 0 0 0 1 0 0 1

1 1 1 1 0 0 0 0

0 0 0 0 0 0 0 1

0 0 0 0 0 0 0 1

1 1 1 0 0 0 0 0

1 1 1 0 0 0 0 0

0.5 0.5 0.5 0.167 0.167 0 0 0.5
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Broadband noise, Distorted, Motionless
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2 kHz high-pass noise, Distorted, Motionless
Listener Mean

Loudspeaker 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 all listeners

13 1 0 0 0 0 0 0 0 1 1 0 1 0 0 0 0 0.25
19 0 0 0 0 1 1 1 1 1 0 1 0 1 1 1 1 0.63
27 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0.13
29 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0.13
32 0 1 0 0 1 1 1 0 0 1 1 0 1 1 1 1 0.63
34 0 1 1 0 1 1 1 0 1 1 1 0 1 1 1 1 0.75

Mean
all loudspeakers

0.5 0.333 0.333 0 0.5 0.5 0.5 0.167 0.5 0.667 0.5 0.167 0.5 0.5 0.5 0.5 0.42
Grand Mean

4 kHz high-pass noise, Distorted, Motionless
Listener Mean

Loudspeaker 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 all listeners

13 1 0 0 0 0 0 0 0 1 1 0 1 0 0 0 0 0.25
19 0 0 1 0 1 1 1 1 0 0 1 0 1 1 1 1 0.63
27 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0.13
29 1 0 1 0 0 0 0 0 1 0 0 1 0 0 0 0 0.25
32 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 1 0.81
34 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 1 0.81

Mean
all loudspeakers

0.5 0.333 0.667 0.333 0.5 0.5 0.5 0.167 0.667 0.667 0.5 0.333 0.5 0.5 0.5 0.5 0.48
Grand Mean



Loudspeaker 1 2 3 4

13 0 0 0 0
19 0 0 0 0
27 0 0 0 0
29 0 0 0 0
32 0 0 0 0
34 0 0 0 0

Mean
all loudspeakers

0 0 0 0

Loudspeaker 1 2 3 4

13 0 0 0 0
19 0 0 0 0
27 0 0 0 0
29 0 0 0 0
32 0 0 0 0
34 0 0 0 0

Mean
all loudspeakers

0 0 0 0

Mean
13 14 15 16 all listeners

0 0 0 0 0.00
0 0 0 0 0.00
0 0 0 0 0.00
0 0 0 0 0.00
0 0 0 0 0.00
0 0 0 0 0.00

0 0 0 0 0.00
Grand Mean

Mean
13 14 15 16 all listeners

0 0 0 0 0.00
0 0 0 0 0.00
0 0 0 0 0.00
0 0 0 0 0.00
0 0 0 0 0.00
0 0 0 0 0.00

0 0 0 0 0.00
Grand Mean

2 kHz low-pass noise, Normal, Rotation

Listener
5 6 7 8 9 10 11 12

0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

Listener
5 6 7 8 9 10 11 12

0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0
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1 kHz low-pass noise, Normal, Rotation
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4 kHz low-pass noise, Normal, Rotation

Loudspeaker 1 2 3 4 5

13 0 0 0 0 0
19 0 0 0 0 0
27 0 0 0 0 0
29 0 0 0 0 0
32 0 0 0 0 0
34 0 0 0 0 0

Mean
all loudspeakers

0 0 0 0 0

Loudspeaker 1 2 3 4 5

13 0 0 0 0 0
19 0 0 0 0 0
27 0 0 0 0 0
29 0 0 0 0 0
32 0 0 0 0 0
34 0 0 0 0 0

Mean
all loudspeakers

0 0 0 0 0

Listener
6 7 8 9 10 11

0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0

0 0 0 0 0 0

Broadband noise, Normal, Rotation
Listener

6 7 8 9 10 11

0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0

Mean
12 13 14 15 16 all listeners

0 0 0 0 0 0.00
0 0 0 0 0 0.00
0 0 0 0 0 0.00
0 0 0 0 0 0.00
0 0 0 0 0 0.00
0 0 0 0 0 0.00

0 0 0 0 0 0.00
Grand Mean

Mean
12 13 14 15 16 all listeners

0 0 0 0 0 0.00
0 0 0 0 0 0.00
0 0 0 0 0 0.00
0 0 0 0 0 0.00
0 0 0 0 0 0.00
0 0 0 0 0 0.00

0 0 0 0 0 0.00
Grand Mean



Loudspeaker 1 2 3 4

13 0 0 0 0
19 0 0 0 0
27 0 0 0 0
29 0 0 0 0
32 0 0 0 0
34 0 0 0 0

Mean
all loudspeakers

0 0 0 0

Loudspeaker 1 2 3 4

13 0 0 0 0
19 0 0 0 0
27 0 0 0 0
29 0 0 0 0
32 0 0 0 0
34 0 0 0 0

Mean
all loudspeakers

0 0 0 0

Mean
13 14 15 16 all listeners

0 0 0 0 0.00
0 0 0 0 0.00
0 0 0 0 0.00
0 0 0 0 0.00
0 0 0 0 0.00
0 0 0 0 0.00

0 0 0 0 0.00
Grand Mean

Mean
13 14 15 16 all listeners
0 0 0 0 0.00
0 0 0 0 0.00
0 0 0 0 0.00
0 0 0 0 0.00
0 0 0 0 0.00
0 0 0 0 0.00
0 0 0 0 0.00

Grand Mean

2 kHz high-pass noise, Normal, Rotation

Listener
5 6 7 8 9 10 11 12

0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

Listener
5 6 7 8 9 10 11 12

0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0
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1 kHz high-pass noise, Normal, Rotation



Listener
5 6 7 8 9 10 11 12

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

1 kHz low-pass noise, Distorted, Rotation
Listener

5 6 7 8 9 10 11 12

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

255

4 kHz high-pass noise, Normal, Rotation

Loudspeaker 1 2 3 4

13 0 0 0 0
19 0 0 0 0

27 0 0 0 0
29 0 0 0 0
32 0 0 0 0
34 0 0 0 0

Mean
all loudspeakers

0 0 0 0

Loudspeaker 1 2 3 4

13 0 0 0 0

19 0 0 0 0

27 0 0 0 0

29 0 0 0 0

32 0 0 0 0
34 0 0 0 0

Mean
all loudspeakers

0 0 0 0

Mean
13 14 15 16 all listeners

0 0 0 0 0.00
0 0 0 0 0.00
0 0 0 0 0.00
0 0 0 0 0.00
0 0 0 0 0.00
0 0 0 0 0.00

0 0 0 0 0.00
Grand Mean

Mean
13 14 15 16 all listeners

0 0 0 0 0.00
0 0 0 0 0.00
0 0 0 0 0.00
0 00 0 0.00
0 0 0 0 0.00
0 0 0 0 0.00

0 0 0 0 0.00
Grand Mean



Listener
5 6 7 8 9 10 11 12
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

4 kHz low-pass noise, Distorted, Rotation
Listener

5 6 7 8 9 10 11 12

0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0
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2 kHz low-pass noise, Distorted, Rotation

Loudspeaker 1 2 3 4

13 0 0 0 0
19 0 0 0 0
27 0 0 0 0
29 0 0 0 0
32 0 0 0 0
34 0 0 0 0

Mean
all loudspeakers

0 0 0 0

Loudspeaker 1 2 3 4

13 0 0 0 0
19 0 0 0 0
27 0 0 0 0
29 0 0 0 0
32 0 0 0 0
34 0 0 0 0

Mean
all loudspeakers

0 0 0 0

Mean
13 14 15 16 all listeners

0 0 0 0 0.00
0 0 0 0 0.00
0 0 0 0 0.00
0 0 0 0 0.00
0 0 0 0 0.00
0 0 0 0 0.00

0 0 0 0 0.00
Grand Mean

Mean
13 14 15 16 all listeners

0 0 0 0 0.00
0 0 0 0 0.00
0 0 0 0 0.00
0 0 0 0 0.00
0 0 0 0 0.00
0 0 0 0 0.00

0 0 0 0 0.00
Grand Mean



Loudspeaker 1 2 3 4

13 0 0 0 0

19 0 0 0 0

27 0 0 0 0
29 0 0 0 0
32 0 0 0 0
34 0 0 0 0

Mean
all loudspeakers

0 0 0 0

Loudspeaker 1 2 3 4

13 0 0 0 0
19 0 0 0 0

27 0 0 0 0

29 0 0 0 0

32 0 0 0 0

34 0 0 0 0

Mean
all loudspeakers

0 0 0 0

Mean
13 14 15 16 all listeners

0 0 0 0 0.00
0 0 0 0 0.00
0 0 0 0 0.00
0 0 0 0 0.00
0 0 0 0 0.06
0 0 0 0 0.00

0 0 0 0 0.01
Grand Mean

Mean
13 14 15 16 all listeners

0 0 0 0 0.00
0 0 0 0 0.00
0 0 0 0 0.00
0 0 0 0 0.00
0 0 0 0 0.00
0 0 0 0 0.00

0 0 0 0 0.00
Grand Mean

1 kHz high-pass noise, Distorted, Rotation

Listener
5 6 7 8 9 10 11 12

0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

1 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

0.167 0 0 0 0 0 0 0

Listener
5 6 7 8 9 10 11 12

0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0
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Broadband noise, Distorted, Rotation
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2 kHz high-pass noise, Distorted, Rotation

Loudspeaker 1 2 3 4

13 0 0 0 0
19 0 0 0 0

27 0 0 0 0

29 0 0 0 0

32 0 0 0 0
34 0 0 0 0

Mean
all loudspeakers

0 0 0 0

Loudspeaker 1 2 3 4

13 0 0 0 0
19 0 0 0 0
27 1 0 0 0

29 1 0 0 0
32 0 0 0 0
34 0 0 0 0

Mean 0.333 0 0 0

Listener
5 6 7 8 9 10 11 12

0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 1 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

0 0 0 0.167 0 0 0 0

4 kHz high-pass noise, Distorted, Rotation
Listener

5 6 7 8 9 10 11 12

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

Mean
13 14 15 16 all listeners

0 0 0 0 0.00
0 0 0 0 0.00
0 0 0 0 0.00
0 0 0 0 0.06
0 0 0 0 0.00
0 0 0 0 0.00

0 0 0 0 0.01
Grand Mean

Mean
13 14 15 16 all listeners

0 0 0 0 0.00
0 0 0 0 0.00
0 0 0 0 0.06
0 0 0. 0 0.06
0 0 0 0 0.00
0 0 0 0 0.00

0 0 0 0 0.02

all loudspeakers 	 Grand Mean



Loudspeaker 1 2 3 4

7 -7.05 -1.85 0.24 35.31
13 -0.19 -23 12.85 14.55
19 -13.5 -9.13 -15.2 9.29
27 -11.8 3.19 30.42 14.98
29 -11.7 -5 14.3 26.17
32 -5.61 -27.5 -16.5 9.48
34 -2.04 -1.29 -2.25 9.87

Loudspeaker 1 2 3 4

7 -7.8 -45.7 13.46 13.71
13 -7.18 -6.36 -14.8 24.36
19 -25 -43.2 -11.6 6.68
27 -12.9 -38.5 -30.6 14.5
29 -24.5 -40.3 -1.11 15.51
32 -3.3 -29.9 0.83 44
34 6.6 -40.2 -1.29 5.55

Listener
5 6 7 8 9 10 11 12

-18.5 -18.1 83.73 23.68 36.98 1 36.41 15.79
-24 6.16 83.9 -9.88 18.29 -23.1 12.43 14.88
-14 -7.15 62.74 44.17 12.76 -30.4 16.87 15.22

-14.3 -7.61 86.24 15.41 21.01 -0.32 17.81 19.38
3.49 -7.82 85.32 -16.3 41.59 -16.4 31.48 11.37
-29.6 -8.26 83.39 13.7 27.54 -7.48 40.47 13.01
-2.28 -9.52 43.2 0.52 36.74 -8.72 14.39 14.4

Listener
5 6 7 8 9 10 11 12

6.66 -22.9 58.15 35.87 13.98 -7.11 28.29 12.43
6.47 11.16 86.31 26.64 32.41 -22.3 -4.61 83.21
-51.2 -6.97 43.9 45.5 22.9 -37 15.98 14.55
7.25 -5.66 58.65 60.46 29.62 -3.26 52.38 41.75
-27.9 -17.7 71 . 71 15.94 57.94 -12.1 40.49 45.42
2.97 -13.6 59.02 55.53 30.66 -11.3 36.58 86.78
-0.52 -18.8 82.27 28.05 45.57 -15.8 12.87 81.75

Mean
13 14 15 16 all listeners

-10.2 -26.9 0.78 4.56 9.74
-22.9 -28 29.81 4.55 4.15
-5.85 -19 2.29 31.46 5.04
0.98 -28.7 19.42 14.19 11.27
-3.61 12.6 14.82 26.13 12.90
-4.67 18.45 16.41 19.74 8.91
-6.96 -5.43 1.78 13.7 6.01

Mean
13 14 15 16 all listeners

4.32 -6.28 15.55 3.61 7.27
4.92 -30 12.93 -0.94 12.64
-5.12 -12.3 3.39 9.51 -1.87
-7.4 -29.8 27.16 5.07 10.55

-6.39 -28.3 32.05 20.46 8.83
4.3 -9 14.93 25.16 18.35
-11 -1.18 16.23 18.74 13.06

2 kHz low-pass noise, Normal, Motionless

259
Apparent elevation - Experiment 6

1 kHz low-pass noise, Normal, Motionless
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4 kHz low-pass noise, Normal, Motionless

Loudspeaker 1 2 3 4

7 -4.14 -46.9 0.8 9.55

13 -5.78 -3.73 0.91 7.85

19 -11.8 -47.3 -0.17 3.55

27 -13.2 -7.64 13.83 14.34

29 -1.81 15.52 13.89 15.07

32 -3.12 -43.2 -30 7.44

34 -9.51 -49.3 -15.1 10.4

Loudspeaker 1 2 3 4

7 0.97 0.78 84.84 53.73

13 1.28 -1.03 0.97 8.58

19 -0.42 22.65 0.74 -0.03

27 1.07 13.62 14.49 27.53

29 15.72 68.58 58.57 48.89

32 3.87 58.64 29.27 46.79

34 -5.59 13.32 43.48 17.42

5 6 7

Listener

8	 9 10 11 12 13 14

7.41 1.65 42.14 -0.51 29.02 -19.1 69.54 87.53 6.16 7.29

14 53 -1.15 43.24 7 27 13.74 -14.4 8.07 27.48 -5.45 -15.3

4.11 1.11 58.61 16 59 11 05 -27.2 1.3 13.37 5.47 -24.6

8.14 -14.1 58 94 10 52 14 33 -6.42 9.89 71.27 6.4 5.52

17 -8.25 57.64 14 24 33 86 -14.7 20.35 13.85 6.33 12.13

6.26 -0.78 72.93 11 84 14.62 -24.4 29.27 14.1 5.72 12.14

2.46 7.91 42.54 13.15 12.05 -28.5 8.02 13.29 5.93 -9.62

Listener

5 6 7 8 9 10 11 12 13 14

54.59 -0.8 77.98 72.3 71.18 70.93 73.84 85.72 43.49 59.84

-0.26 -7.92 7.7 80.17 15.12 -7.48 8.4 0.64 0.71 -0.38

-5.5 6.38 15.45 43.34 14.35 -2.03 9.18 15.13 29.05 -17.8

21.33 7.52 23.11 77.04 47.84 23.5 16.74 43.3 14.91 29.02

57.95 6.66 84.83 57.49 64.36 53.9 71.31 78.66 26.6 60.29

72.1 -6.15 86.24 55.53 66.12 63.55 28.41 57.39 41.77 62.93

23.62 -4.31 44.55 60.69 56.32 37.55 26.42 66.78 73.81 54.09

Mean

15	 16	 all listeners

	

11.63	 1.11	 12.70

	

13.64	 16.21	 6.70

	

2.65	 -1.11	 0.35

	

26.92 12.84	 13.22

	

59.58 17.54	 17.02

	

71.17	 2.49	 9.16

	

12.14	 -0.5	 0.96

Broadband noise, Normal, Motionless
Mean

	

15	 16	 all listeners

	

71.34 64.18	 55.31

	

-3.33	 7.94	 6.94

	

-0.43	 -2.31	 7.98

	

28.74 15.72	 25.34

	

58.16 70.38	 55.15

	

42.14 38.69	 46.71

	

1.76	 26.83	 33.55



Loudspeaker 1 2 3 4

7 2.83 25.65 56.93 49.74

13 0.35 -0.57 1.27 8.95

19 -4.45 -0.75 -0.11 0.21

27 6.37 17.05 27.8 23.07

29 6.69 24.42 85.43 44.68

32 14.14 25.99 56.24 11.57

34 3.53 16.3 57.13 12.63

Loudspeaker 1 2 3 4

7 13.06 18.08 44.55 49.39

13 1.32 0.66 0.9 5.06

19 1 2.18 14.6 3.96

27 7.92 12.22 13.27 26.01

29 11.32 16.9 58.21 41.73

32 6.48 20.29 74.6 45.84

34 1.28 9.07 86.56 15.25

Listener

5 6 7 8 9 10 11 12

63.06 9.12 84.23 55.83 87.96 69 33.65 87.73

-2.17 -8.27 10.71 41.31 14.92 -6.41 6.09 0.32

7.07 6.21 2.61 39.55 7.35 -5.88 -0.36 1.29

21.93 10.53 23.02 60.44 43.1 22.12 17.62 29.47

51.79 15.85 55.76 31.3 42.35 58.03 75.21 78.3

68.35 6.62 75.28 49.37 68.54 63.62 38.37 45.85

3.1 -7.76 29.57 28.36 69.11 16.21 27.32 13.35

Listener

5 6 7 8 9 10 11 12

60.7 14.72 44.26 74.44 70.01 57.78 30.24 55.97

-0.78 -7.7 9.31 34.89 15.61 -4.06 7.22 0.6

3.83 10.99 13.1 55.85 6.37 2.01 11.9 14.59

21.58 15.14 28.38 35.71 38.4 21.8 16.21 43.36

45.07 14.04 46.59 54.69 57.52 38.63 52.66 81.21

78.84 0.68 70.15 56.99 65.7 62.06 38.67 46.02

46.07 -0.24 45.11 62.95 86.73 15.68 15.84 28.9

Mean

13 14 15 16 all listeners

31.79 58.51 83.94 55.94 53.49

2.39 -3.77 9.23 11.34 5.36

22.37 -20 2.47 0.06 3.60

19.4 14.56 29.8 12.62 23.68

36.4 58.49 71.87 71.16 50.48

58.84 57.88 52.43 35.82 45.56

-12.8 33.21 25.42 25.02 21.23

Mean

13 14 15 16 all listeners

23.73 40.87 64.2 67.48 45.59

5.65 -1 .26 2.66 2.89 4.56

16.45 -12.8 64.9 3.36 13.27

12.11 29.57 26.49 13.12 22.58

24.53 31.71 30.34 62.43 41.72

30.91 61.07 71.09 45.96 48.46

9.17 21.03 23.73 26.78 30.87

2 kHz high-pass noise, Normal, Motionless
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1 kHz high-pass noise, Normal, Motionless
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4 kHz high-pass noise, Normal, Motionless

Loudspeaker 1 2 3 4
7 16.35 9.77 72.46 46.64
13 -0.67 -0.22 12.35 5.87
19 6.73 2.37 58.55 5.97
27 -0.81 8.94 27.77 23.94
29 26.39 4.71 31.34 46.94
32 29.02 -1.16 85.2 18.83
34 5.27 7.06 86 12.8

Loudspeaker 1 2 3 4

7 -12.2 30.15 -1.28 13.18
13 -13.6 -13.7 12.83 17.3
19 -8.32 53.62 -15.6 11.98
27 -5.84 -11.6 11.52 38.18
29 -4.77 -0.64 30.16 9.33
32 -8.14 -0.76 -0.58 9.83
34 -3.63 55.82 -15.3 9.6

Mean
13 14 15 16 all listeners

28.68 18.49 67.81 2.14 42.74
1.39 -2 2.71 2.97 6.72
-6.28 73.15 16.62 -13.7 19.98
10.87 19.19 29.19 14.09 23.42
25.76 30.2 58.36 74.58 46.44
38.17 46.09 65.92 15 46.82
19.11 78.49 27.86 13.06 34.81

Mean
13 14 15 16 all listeners

-3.86 26.62 28.04 30.02 21.58
-3.49 61.5 1.18 10.86 12.59
-4.48 -0.16 1.78 3.81 12.60
-4.31 7.33 1.33 9.06 11.45
-0.25 -16.9 52.23 13.16 16.06
-0.26 39.71 41.93 16.53 11.51
-3.15 25.54 1.27 23.95 13.47

Listener
5	 6	 7	 8	 9	 10	 11	 12

55.87 18.42 59.32 63.37 75.58 56.83 47.05 45.03
-0.01	 -3.43	 12.22	 54.3	 16.18	 -0.89	 6.12	 0.66
3.51	 14.92	 14.45 32.68	 74.6	 -4.31	 23.23 17.17
17.33 13.41 32.09 62.56 37.7 25.34 22.43 30.75
45.26 29.11 74.03 62.26 41.48 62.82 42.19 87.68
56.72 15.28 74.15 73.43 54.94 68.26 36.46 72.78
35.18 -0.48 45.88 52.23 77.41 20.67 28.53	 47.9

1 kHz low-pass noise, Distorted, Motionless
Listener

5	 6	 7	 8	 9	 10	 11	 12

-13.1	 -7.15	 42.1	 64.78	 25.9	 12.94 27.11	 82.03
-15	 7.1	 41.48 61.99 30.77	 -23	 13.06	 12.2

-1.78	 1.41	 68.65	 45.07	 27.91	 0.69	 1.18	 15.81
-25.7	 -6.7	 54.66 59.64 27.45	 -3.27	 16.61	 14.79
7.39	 6.56	 68.74 34.74	 4.08	 -23.5 28.51	 48.12
-14.6	 -20.8	 46.18 33.17	 17.38	 -20.4	 26.99	 18
-16.4	 -6.92	 45.25 67.28 25.38	 -14.1	 4.86	 16.05
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2 kHz low-pass noise, Distorted, Motionless

Loudspeaker 1 2 3 4

7 -11 28.38 -29.1 16.65

13 -8.4 -0.13 13.52 15.14

19 -7.01 72.88 -0.57 4.62

27 -7.34 -0.99 26.75 9.1

29 0.38 6.95 14.18 6.24

32 -6.51 -35.6 -15.4 7.86

34 -12.9 -27.7 -2 9.81

Loudspeaker 1 2 3 4

7 -5.1 1.26 1.89 6.05

13 2.53 5.32 12.92 8.08

19 -7.27 73.5 -14.9 12.05

27 2.22 4.47 1.75 17.06

29 4.26 1.74 12.1 7

32 -5.56 -45.3 -29.2 12.9

34 -24.2 8.18 -15.9 5.19

Listener

5 6 7 8 9 10 11 12

0.62 -8.57 45.07 13.26 29.51 1.08 41.17 87.63

2 8.3 41.52 -2 64 19.8 -1.94 32.32 16.13

11.92 -6.32 72.16 23 3 52 2.26 2.44 72.44

9.85 6.74 48.15 20 3 39 63 15.11 15.2 16.64

-15 -19.6 47.59 49 78 30 15 50.09 33.94 83.84

-0.01 8.85 46.83 15 2 30.98 18.68 28.22 11.91

2.13 -31.3 44.89 -9.69 28.49 -15 14.21 11.68

4 kHz low-pass noise, Distorted, Motionless
Listener

5 6 7 8 9 10 11 12

-14.7 -14 55.09 8.14 14.8 6.3 49.64 28.42

1.12 1.84 46.81 5.19 13.98 -7.48 13.86 14.79

1.32 -1.56 42.01 25.78 3.49 23.19 -0.41 12.56

0.92 13.58 39.15 19.62 26.08 16.04 19.47 3.47

8.13 -6.86 48.64 8.84 29.59 1.47 15.77 13.67

-0.07 -0.95 45.6 21.04 14.42 -3.25 41.94 78.81

0.5 -7.89 40 -0.87 15.35 31.05 12.72 17.2

Mean

13 14 15 16 all listeners

9.04 0.91 13.26 18.66 16.04

2.92 -14.9 14.59 13.93 9.51

4.3 -4.03 2.19 24.02 17.36

4.61 -0.6 28.05 19.16 15.65

2.13 -2.55 30.65 17.59 21.02

-5.52 9.12 25.6 17.58 9.86

-4.17 -15.9 3.34 16.82 0.80

Mean

13 14 15 16 all listeners

8.42 -29.7 29.45 17.43 10.21

6.36 -31.3 13.13 12.82 7.50

1.95 -31.1 14.17 17.67 10.78

4.92 -15.6 29.25 15.29 12.36

2.9 -0.78 28.81 16.59 11.99

3.27 12.4 1.78 14.05 10.12

4.22 -29.2 -0.12 15.28 4.46



Listener
5 6 7 8 9 10 11 12 13

2.23 -5.26 64.29 10 78.39 48.62 26.03 11.27 11.29
1.12 -6.14 65.93 63.82 67.36 10.19 7.93 80.26 28.81

63.04 -0.05 46.11 19.32 70.14 27.94 -2.13 78.17 21.23
12.06 -7.26 44.55 83.44 70.35 56 1.36 85.96 9.61
47.12 -6.09 74.21 3.32 77.72 28.6 16 56.16 16.93
63.34 -8.7 68.78 3.88 67.53 68.2 12.83 77.57 36.47

52.55 -5.82 70.07 4.87 42.89 16.51 25.13 12.97 20.01

Listener
5 6 7 8 9 10 11 12

18.07 2.94 42.23 61.55 70.42 58.93 25.53 30.84
26.08 6.14 38.34 38.87 79.09 70.32 0.84 79.31
54.23 0.84 49.28 22.01 75.29 22.77 -16.5 14.64
6.17 6.73 29.16 67.65 58.23 29.75 -6.34 87.1

65.97 10.15 45.39 55.77 52.43 59.16 8.28 11.52
65.93 7.21 58.86 30.37 69.56 68.58 8.93 87.78
67.84 0.42 61.47 12.98 54.95 19.32 7.21 69.92

Loudspeaker 1 2 3 4

7 -5.73 -29.3 26.86 6.22
13 1.25 14.53 69.13 12.42
19 -14.5 11.76 30.07 18.69
27 7.24 14.65 83.92 10.52
29 -1.53 0.37 77.37 29.95
32 -1.79 -44 30.29 17.82
34 -4.13 59.73 58 11.68

Loudspeaker 1 2 3 4

7 -7.68 -45.2 30.23 11.25
13 -2.12 1.23 70.01 12.72
19 2.05 -45.2 29.88 9.13
27 -4.25 38.46 58.06 28.03

29 1.77 -31.5 31.87 5.6

32 2.31 -44.4 14.25 6.83
34 2.87 74.66 43.58 4.07

Mean
14 15 16 all listeners

-13.3 67.45 -0.43 18.67
7.12 57.11 -6.17 29.67
16.69 40.41 -1.38 26.59
21.1 43.61 4.37 33.84
52.6 55.12 8.87 33.55
17 70 -5.57 29.61

51.61 51.64 -11 28.54

Mean
14 15 16 all listeners

1 kHz high-pass noise, Distorted, Motionless

13

12.47 -1 .81 45.44 3.13 22.40
17.26 -14.4 41.96 -0.51 29.07
-14.6 -39.9 71.41 -5.56 14.36
12.49 -0.89 34.21 -1.64 27.68
14.97 -45.5 70.21 3.98 22.51
-13.2 38.92 52.8 1.77 28.53
-15.8 50.1 53.63 -2.48 31.55

264

Broadband noise, Distorted, Motionless
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2 kHz high-pass noise, Distorted, Motionless

Loudspeaker 1 2 3 4

7 1.25 9.84 27.47 42.06
13 1.07 9.96 34.04 21.58
19 -0.09 11.87 86.74 14
27 2.1 16.28 28.19 5.33
29 4.97 14.94 29.91 13.19
32 0.22 13.55 10.95 12.76
34 2.43 64.33 27.24 7.71

Loudspeaker 1 2 3 4

7 12.27 6.75 30.39 24.59
13 7.01 17.03 36.28 14.74
19 12.25 14.02 60.51 20.77
27 4.29 16.04 74.35 7.66
29 10.51 -27.2 63.03 6.07
32 16.9 8.05 28.51 44.28
34 7 21.68 27.95 24.37

Listener
5 6 7 8 9 10 11 12

43.63 1.83 18.11 35.47 53.29 65.17 0.64 15.77
21.45 6.61 24.69 53.61 79.92 34.28 -2.77 80.06
39.37 6.94 38.85 68.56 64.08 16.14 10.09 11.72
12.33 5.78 18.94 53.3 61.11 31.14 -2.92 28.44
60.54 5.39 26.44 40.24 72.99 30.78 3.29 15.27
66.2 13.48 47.62 79.74 69.38 73.19 4.21 14.94

50.32 6.91 44.83 63.82 63.6 76.26 7.92 79.48

4 kHz high-pass noise, Distorted, Motionless
Listener

5 6 7 8 9 10 11 12

40.24 21.75 43.61 71.21 78.74 74.22 -2.86 16.18
30.25 20.84 17.96 87.28 78.13 18.13 0.18 87.22
32.18 9.2 34.83 74.24 76.86 6.74 -1.61 57.77
15.18 10.13 19.04 74.34 81.01 45.71 -5.95 16.42
44.61 9.84 54.1 74.61 59.38 61.04 3.44 37.18
37.19 21.21 29.98 56.07 62.31 73.12 -2.3 87.9
56.91 18.36 23.71 53.9 46.83 -11.3 -7.57 14.76

Mean
13 14 15 16 all listeners

5.73 0.01 56.37 1.31 23.62
16.36 7.1 13.82 -0.69 25.07
13.2 14.32 32.97 -2.86 26.62

19.48 21.52 22.92 -0.1 20.24
19.09 21.77 29.75 2.87 24.46
9.89 12.84 28.57 0.2 28.61
10.27 22.33 28.29 -2.48 34.58

Mean
13 14 15 16 all listeners

5.4 16.11 42.62 -3.38 29.87
18.26 45.19 17.58 -3.12 30.81
16.09 57.72 11.68 -3.8 29.97
12.9 11.53 30.74 -6.14 25,45

19.75 42.86 27.78 2.46 30.59
27.89 18.16 28.23 2.57 33.75
12.35 54.65 26.55 -5.18 22.81



Loudspeaker 1 2 3 4

7 1.45 78.66 -0.19 56.51

13 1.35 -4.07 0.17 11.83

19 -5.59 -16.7 0.69 6.22

27 2.52 -0.83 0.82 9.55

29 16.34 26.5 27.96 13.92

32 -3.87 27.12 -1.54 31.52

34 -6.35 -14.4 0.8 8.3

Loudspeaker 1 2 3 4

7 28.5 72.63 1.04 51.3

13 -0.14 -0.55 0.86 8.15

19 -2.01 9.25 -0.19 6.8

27 3.23 1.38 0.82 9.56

29 22.15 55.96 12.86 24.52

32 -1.6 40.58 29.96 17.07

34 -4.29 29.63 2.07 16.6

Listener

5 6 7 8 9 10 11 12

71.84 74.23 56.56 56.3 66.11 68.73 58.16 86.29

15.12 14.44 25.44 17.75 5.17 -4.32 -2.5 15.37

-31 4.88 4.83 14.77 -0.21 -3.74 -17.2 12.33

-2.47 21.84 14.44 42.64 10.44 30.29 27.75 14.52

44.92 63.98 30.65 73.56 40.58 -13.5 43.74 53.63

53.75 51.67 43.66 39.4 36.92 61.97 37.6 43.39

14.93 26.07 30.32 15.21 -0.12 -3.62 11.89 30.67

5 6 7 8 9 10 11 12

86.93 87.62 85.08 44.67 71.21 73.78 53.77 85.93

-13.6 10.47 15.78 30.91 18.48 11.94 1.98 16.31

-29.5 6.99 15.5 -2.44 1.59 4.53 7.06 17.97

13.94 21.31 15.84 44.41 28.02 16.12 32.47 14.27

15.03 71.02 44.11 58.61 44.9 45.01 59.02 40.95

30.57 52.54 29.08 28.76 59.82 33.24 43.63 30.25

-15.6 53.67 43.14 11.18 19.67 21.58 16.14 32.53

Mean

13 14 15 16 all listeners

35.74 71.49 72.09 82.8 58.55

3.61 2.46 13.93 11.03 7.92

26.59 -21.1 -0.07 -0.07 -1.58

2.23 13.01 28.57 11.22 14.16

29.36 43.59 55.94 41.65 37.05

29.62 24.33 28.44 27.58 33.22

31.27 -4.04 0.54 1.54 8.94

Mean

13 14 15 16 all listeners

54.96 72.74 70.65 82.58 63.96

3.46 9.7 12.53 11.24 8.60

0.94 -18.8 1.44 1.82 1.31

12.62 15.01 29.57 14.83 17.09

56.69 49.45 46.33 32.42 42.44

44.92 7.61 30.62 -10.3 29.17

16.39 6.81 17.07 0.17 16.67

2 kHz low-pass noise, Normal, Rotation
Listener

266

1 kHz low-pass noise, Normal, Rotation
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4 kHz low-pass noise, Normal, Rotation

Loudspeaker 1 2 3 4 5

7 17.86 79.05 -1.53 56.44 77.66

13 2.1 -0.1 6.92 8.27 2.21

19 -8.43 3.34 0.03 15.97 -11.7

27 0.62 -0.01 10.88 9.58 1.86

29 14.71 59.13 13.13 22.92 32.73

32 -3.13 75.94 0.49 26.39 23.56

34 1.42 32.48 0.84 12.58 1.64

Loudspeaker 1 2 3 4 5

7 20.62 84.41 86.44 58.03 86.29

13 -0.59 -0.48 1.11 6.54 -2.62

19 -16.7 1.35 0.65 8.36 -0.17

27 18.03 16.57 25.27 24.68 15.86

29 29.15 58.65 50.67 42.77 31.97

32 -39.7 53.87 40.91 40.52 64.45

34 1.63 29.79 30.04 32.29 10.12

Listener

6 7 8 9 10 11

57.9 75.36 54.65 63.25 76.4 77.06

15.79 26.51 13.64 14.52 1.79 6.53

7.94 28.9 2.3 -0.66 -0.17 10.84

13.96 26.06 28.82 16.73 13.55 1.11

65.43 57.28 28.7 24.97 16.55 54.3

58.38 48.63 41.99 24.91 22.62 32.32

7.72 45.42 1.78 22.45 13.91 26.1

Broadband noise, Normal, Rotation
Listener

6 7 8 9 10 11

85.34 71.37 54.16 79.68 73.87 75.99

-0.26 9.67 15.56 14.36 1.2 9.3

-4.87 2.94 3.39 1.84 1.74 0.42

28.56 20.59 43.3 40.24 40.05 22.61

64.73 45.44 72.35 47.38 49.31 47.37

50.33 44.47 27.78 71 .76 63.62 35.04

28.65 30.71 27.02 32.66 16.67 30.89

Mean

12 13 14 15 16 all listeners

76.53 41.15 57.28 42.24 82.53 58.36

14.77 11.8 3.45 14.19 9.44 9.49

26.36 25.12 -13.8 3.28 -13.7 4.73

14.88 2.48 -0.35 27.98 9.39 11.10

42.56 3.22 28.49 42.71 29.33 33.51

48.45 44.84 8.2 11.49 13.51 29.91

26.91 28.73 8.9 13.55 12.64 16.07

Mean

12 13 14 15 16 all listeners

86.81 74.28 82.32 66.84 70.66 72.32

-0.28 -1.05 -0.58 1.9 10.73 4.03

14.07 0.06 -8.24 1.8 -13.6 -0.43

29.91 12.97 25.26 28.56 28.2 26.29

46.3 41.21 53.91 44.45 56.12 48.86

73.87 56.88 53.75 32.25 29.39 43.70

28.29 29.59 1.38 18.56 13.29 22.60



Loudspeaker 1 2 3 4

7 5.96 88.77 87.48 57.52

13 -0.72 -1.56 1.7 3.22

19 -2.11 -3.08 1.02 6.76

27 3.38 17.84 24.37 22.47

29 15.75 46.88 43.88 47.92

32 30.72 54.66 27.24 37.12

34 2.49 25.9 24.21 7.21

Loudspeaker 1 2 3 4

7 65.94 86.75 79.41 66.18

13 -0.26 0.55 4.23 4.33

19 -4.7 -1.33 1.17 -2.66

27 13.43 19.27 19.34 20.21

29 29.8 41.78 40.85 52.62

32 9.09 40.83 45.54 33.58

34 3.56 32.76 32.57 16.48

Listener

5 6 7 8 9 10 11 12

69.79 62.18 74.15 85.24 80.38 81.11 72.19 85.77

-7.15 -0.72 6.97 30.54 4.92 0.42 5.51 11.15

-1.14 16.7 0.41 0.07 6.06 -2.16 -4.99 13.47

26.85 30.51 24.33 28.66 33.85 30.83 17.38 26.73

45.2 63.95 52.52 45.2 46.81 49.82 45.23 58.79

56.63 -36.1 45.79 41.82 52.27 61.15 33.62 46.7

6.6 37.09 28.31 12.64 46.71 38.52 48.47 28.13

Listener

5 6 7 8 9 10 11 12

79.92 -29.2 66.84 71.13 81.18 70.84 66.91 77.63

3.01 -0.49 5.23 30.78 11.72 0.73 3.43 12.88

-11.5 -8.99 7.68 -1.1 8.38 1.02 -15 14.93

31.22 21.75 21.15 31.06 28.77 27.97 20.26 31.78

57.85 30.81 39.85 78.22 48.22 34.63 29.2 61.11

51.57 10.61 47.72 41.8 61.4 78.34 27.83 32.75

26.05 0.34 33.59 27.59 41.44 17.4 23.9 26.95

Mean

13 14 15 16 all listeners

72.27 61.01 70.26 84.13 71.14

3.41 0.59 -3.81 10.31 4.05

0.18 -15.7 12.6 -13.8 0.90

13.89 26.46 29.74 27.3 24.04

43.37 41.09 44.96 42.82 45.89

30.79 55.55 33.05 14.62 36.60

16.7 13.54 30.09 14.31 23.81

Mean

13 14 15 16 all listeners

70.3 78.09 71.38 58.61 66.37

2.18 -0.89 -3.08 11.99 5.40

1.13 -4.74 12.58 0.19 -0.19

14.56 25.17 30.76 13.56 23.14

42.67 46.82 47.15 63.16 46.55

57.82 37.26 31.59 0.84 38.04

15.78 12.18 31.41 13.95 22.25

2 kHz high-pass noise, Normal, Rotation
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1 kHz high-pass noise, Normal, Rotation



Loudspeaker 1 2 3 4

7 4.22 70.05 76.68 54.13

13 -0.5 0.88 7.73 6.16

19 3.38 -3.47 2.19 7.36

27 17.81 12.23 24.15 25.75

29 30.8 32.06 55.7 49.03

32 4.03 40.1 36.78 23.46

34 5.87 32.62 39.14 5.34

Loudspeaker 1 2 3 4

7 13.55 84.2 82.16 53.47

13 2.02 -2.11 0.01 10.91

19 2.61 -16 1.18 9.83

27 3.42 5.21 12.72 10.3

29 23.69 34.58 29.06 19.5

32 1.4 43.38 14.67 44.21

34 -0.59 -10 0.09 10.04

Listener

5 6 7 8 9 10 11 12

55.51 -23.7 69.74 55.7 83.44 87.68 38.91 78.69

-0.71 -1.1 9.81 30.37 12.45 1.1 4.9 13.25

0.77 -4.24 10.79 2.82 17.46 3.43 4.42 9.84

15.07 14.91 21.69 42.52 38 16.4 18.8 30.9

29.74 22.21 36.58 60.85 49.72 46.57 40.72 30.5

89.09 18.83 56.28 25.08 60.13 67.49 42.74 46.97

-4.96 15.92 35.09 25.65 35.36 0.88 14.45 28.97

Listener

5 6 7 8 9 10 11 12

70.46 69.03 50.78 41.26 66.25 78.53 64.84 1.08

13.86 13.3 12.59 28.76 15.82 2.19 7.61 -0.16

-26.8 20.93 3.65 27.13 5.43 4.84 0.4 1.58

-1.18 31.74 25.78 41.22 14.66 14.42 31.91 0.55

58.55 67.43 29.18 33.53 27.89 56.54 48.16 -35.9

-27.6 23.79 39.59 42.47 49.32 78.33 36.13 -5.05

2.2 -0.08 40.92 16.43 5.12 28.9 1.55 34.77

Mean

13 14 15 16 all listeners

42.99 69.45 64.98 57.1 55.35

4.85 -5.5 -4.21 2.57 5.13

-0.75 -16.1 11.87 -13.4 2.27

12.18 28 29.01 14.47 22.62

31.89 44.99 40.43 43.43 40.33

44.38 65.62 26.96 14.26 41.39

17.33 2.18 17.41 0.31 16.97

Mean

13 14 15 16 all listeners

57.52 49.55 28.6 80.76 55.75

4.22 11.59 14.06 15.77 9.40

1.53 -0.7 1.81 7.88 2.83

2.7 12.35 22.89 13.82 15.16

12.43 22.04 49.11 42.72 32.41

13.58 31.57 4.2 14.06 25.25

11.72 0.98 6.5 2.09 9.41

1 kHz low-pass noise, Distorted, Rotation
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4 kHz high-pass noise, Normal, Rotation



Loudspeaker 1 2 3 4

7 28.22 84.93 76.48 71.58

13 2.96 -4.65 10.77 11.85

19 0.48 -4.03 -0.08 9.97

27 4.64 -2.91 0.15 16.24

29 13.94 59.74 28.53 19.51

32 0.84 33.84 27.46 23.54

34 1.57 -1.22 24.46 5.98

Loudspeaker 1 2 3 4

7 1.09 81.95 70.84 57.27

13 4.12 -2.01 0.1 9.17

19 -1.23 -13.6 1.13 7.42

27 4.72 1.61 0.35 6.71

29 6.06 48.1 14.53 13.85

32 -0.68 36.71 13.53 28.44

34 2.34 15.65 0.56 9.95

Listener

5 6 7 8 9 10 11 12

86.13 70.03 43.76 61.26 56.93 73.38 51.22 73.34

-2.29 17.5 13.76 17.75 15.17 2.16 8.39 16.22

-29.1 6.64 8.91 14.7 6.15 11.83 -20.8 4.55

-2.96 21.9 33.22 45.4 29.76 14.21 16.01 21.49

-32.1 41.12 25.75 43.88 37.47 43.56 33.25 29.58

53.59 40.89 22.94 37.01 63.47 30.03 35.5 0.61

1.4 41.04 9.31 13.17 25.54 35.75 13.63 9.49

Listener

5 6 7 8 9 10 11 12

73.6 64.61 48.76 38.18 71.41 75.25 79.35 85.04

0.96 14.48 10.54 34.52 17.68 1.7 9.31 15.27

-16.6 19.76 15.67 12.95 16.47 12.98 1.26 12.33

-3.61 20.66 20.51 45.24 29.74 14.87 22.59 27.75

15.47 50.41 20.08 49.84 37.78 47.14 40.97 54.4

35.04 45.49 32.55 11.96 47.12 42.83 28.63 55.36

15.42 25.27 17.13 18.3 23.9 20.83 26.19 10.26

Mean

13 14 15 16 all listeners

74.44 71.54 47.22 75.33 65.36

10.22 12.83 10.05 10.65 9.58

1.56 -17.3 2.56 0.64 -0.20

11.59 11.27 22.85 22.23 16.57

29.33 52.69 47.21 55.82 33.08

27.8 -3.5 18.27 2.36 25.92

11.52 -4.18 6.78 0.91 12.20

Mean

13 14 15 16 all listeners

85.6 58.98 49.73 86.04 64.23

8.99 10.2 15.06 11.73 10.11

-0.81 -2.53 3.89 1.27 4.40

13.43 13.7 20.13 10.18 15.54

27.54 18.87 36.08 41.45 32.66

12.82 -2.42 27.14 2.62 26.07

-0.73 -8.81 3.01 0.59 11.24

4 kHz low-pass noise, Distorted, Rotation
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2 kHz low-pass noise, Distorted, Rotation



Loudspeaker 1 2 3 4

7 11.02 83.94 59.33 37.39

13 2.07 -4.9 8.95 5.74

19 1.19 -8.1 -0.75 -9.82

27 6.31 1.65 26.46 3.12

29 27.16 -45.3 27.35 12.2

32 3.4 25.95 44.04 0.54

34 2.02 -1.19 32.4 0.51

Loudspeaker 1 2 3 4

7 4.45 76.68 41.92 48.21

13 2.99 3.6 9.51 5.87

19 1.23 -2.1 14.61 10.91

27 1.16 6.26 16.93 9.77

29 15.13 29.79 26.58 9.06

32 1.07 43.97 47.61 12.81

34 3.53 14.24 42.82 5.39

Listener

5 6 7 8 9 10 11 12

85.21 52.61 54.4 61.56 66.59 72.49 70.66 87.86

-1.99 -8.24 8.91 12.26 17.32 2.83 4.01 26.75

12.04 15.19 12.41 7.2 19.59 4.13 -1.04 22.41

-13.1 15.44 19.3 33.02 40.39 13.99 20.82 16.36

-15.6 48.15 27.03 77.08 46.48 40.36 24.29 58.52

62.45 -16.7 28.26 28.16 54.62 51.83 40.01 56.85

1.04 -21.3 28.51 26.91 36.09 28.54 24.75 24.92

Listener

5 6 7 8 9 10 11 12

64.19 -19.2 27.33 89.32 66.56 76.75 30.82 77.85

12.95 -8.01 14.9 45.29 14.02 6.32 4.27 15.21

0.01 -12.4 29.37 18.94 15.35 -0.3 7.5 10.5

-4.65 -4.64 13.73 39.39 29.4 2.82 -10.8 13.43

30.52 -19.4 31.43 48.9 34.07 30.47 30.67 42.67

30.97 -45.1 28.05 34.22 47.18 41.46 28.1 36.32

44.44 -40.6 25.48 19.45 15.89 14.92 -5.01 18.27

Mean

13 14 15 16 all listeners

70.75 74.6 59.03 71.92 63.71

5.38 29.14 12.36 6.05 7.92

-0.93 -6.18 0.25 -0.48 4.19

21.74 45.12 28.91 12.85 18.27

26.49 50.54 47.68 31.56 30.25

58.19 31.16 27.65 24.91 32.58

0.72 28.54 0.43 0.21 13.32

Mean

13 14 15 16 all listeners

68.87 59.2 61.15 59.39 52.10

6.56 -0.93 14.74 3.36 9.42

-0.61 -19.8 10.5 -9.94 4.61

12.83 9.96 30.55 3.09 10.58

23.91 26.35 31.64 11.87 25.23

14.69 24.01 29.68 -1.5 23.35

13.19 27.54 26.86 3.36 14.36

1 kHz high-pass noise, Distorted, Rotation

271

Broadband noise, Distorted, Rotation



Listener
5 6 7 8 9 10 11 12 13 14 15

85.5 -46.1 17.76 31.57 70.18 43.6 37.06 31.34 -14.9 71.33 41.36
14.43 -17.4 -5.85 36.57 14.85 2.06 4.02 16.78 5.54 0.46 14.23
-2.01 -29.6 -7.14 20.63 33.28 0.07 3.81 17.24 -1.7 2.08 14.36
28.88 -7.42 4.94 45.54 39.81 14.17 6.78 31.2 10.9 1.31 29.81
59.51 -34.2 -7.61 24.47 44.48 14.31 -10.5 16.2 12 20.55 44.84
-30.7 -45.1 -0.25 11.08 54.7 32.68 21.47 20.11 -14.5 -0.4 26.48
13.85 -33 2.2 21.41 16.64 10.26 8.23 15.22 -19.5 -0.35 27.72

Listener
5 6 7 8 9 10 11 12 13 14 15

76.61 -40.5 0.68 33.42 58.58 74.1 26.65 20.1 -15.6 46.36 46.5
14.94 -22.1 6.08 45.03 32.27 -12.2 -0.62 16.52 -5.55 -0.16 14.92
5.15 -25.5 4.69 31.82 4.5 -2.79 -4 15.2 0.33 56.93 12.69

48.42 -7.98 21.59 46.03 33.51 9.66 4.82 15.6 12.5 0.14 14.78
58.1 -8.54 11.86 53.11 35.41 30.76 -4.79 13.4 14.32 30.08 42.35
2.1 -36.4 21.93 32.05 31.35 32.07 11.09 14.99 -3.61 -5.72 25.17

28.08 -19.6 0.92 34.54 27.67 12.25 12.7 18.58 -19.1 -1 28.96

Mean
16	 all listeners

4.17 29.87
-4.74 6.79
-12.9 4.67
-4.87 15.93
-14 14.64
0.85 6.30
0.6 4.46

Mean
16 all listeners

-11.7 29.51
1.87 12.38
-1.26 10.49

2.1 18.39
-2.64 23.57
-1.77 10.85
-0.78 11.54

Loudspeaker 1 2 3 4

7 -0.62 78.63 45.38 -18.3
13 4.13 3.13 8.67 11.82
19 1.15 28.38 -0.03 7.03
27 5.91 13.31 25.26 9.38
29 4.68 14.22 27.85 17.33
32 0.98 8.05 1.42 13.97
34 -5.99 11.37 0.85 1.79

Loudspeaker 1 2 3 4

7 4.44 43.09 74.68 34.75
13 3.98 5.82 36.95 60.21
19 1.75 14 0.46 53.87
27 6.48 16.77 31.23 38.62
29 3.52 29.54 30.97 39.67
32 2.71 28.75 14.33 4.56
34 5.38 22.48 28.61 4.91

4 kHz high-pass noise, Distorted, Rotation
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2 kHz high-pass noise, Distorted, Rotation
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all loudspeakers	 Grand Mean

Absolute elevation - Experiment 6

Loudspeaker 1 2 3 4
7 97.05 91.85 89.76 54.69
13 0.19 23.04 12.85 14.55
19 13.51 9.13 15.19 9.29
27 41.8 26.81 0.42 15.02
29 71.71 65 45.7 33.83
32 65.61 87.5 76.51 50.52
34 32.04 31.29 32.25 20.13

Mean 45.99 47.8 38.95 28.29
all loudspeakers

Loudspeaker 1 2 3 4
7 97.8 135.7 76.54 76.29
13 7.18 6.36 14.79 24.36
19 25 43.18 11.59 6.68
27 42.92 68.46 60.57 15.5
29 84.46 100.3 61.11 44.49
32 63.3 89.92 59.17 16
34 23.4 70.2 31.29 24.45

Mean 49.15 73.44 45.01 29.68

kHz low-pass noise, Normal, Motionless
Listener

5 6 7 8 9 10 11 12
108.5 108.1 6.27 66.32 53.02 89 53.59 74.21
23.98 6.16 83.9 9.88 18.29 23.14 12.43 14.88
13.96 7.15 62.74 44.17 12.76 30.39 16.87 15.22
44.3 37.61 56.24 14.59 8.99 30.32 12.19 10.62

56.51 67.82 25.32 76.27 18.41 76.43 28.52 48.63
89.62 68.26 23.39 46.3 32.46 67,48 19.53 46.99
32.28 39.52 13.2 29.48 6.74 38.72 15.61 15.6
52.74 47.8 38.72 41 21.52 50.78 22.68 32.31

2 kHz low-pass noise, Normal, Motionless
Listener

5 6 7 8 9 10 11 12
83.34 112.9 31.85 54.13 76.02 97.11 61.71 77.57
6.47 11.16 86.31 26.64 32.41 22.31 4.61 83.21
51.22 6.97 43.9 45.5 22.9 37.02 15.98 14.55
22.75 35.66 28.65 30.46 0.38 33.26 22.38 11.75
87.87 77.74 11.71 44.06 2.06 72.08 19.51 14.58
57.03 73.57 0.98 4.47 29.34 71.32 23.42 26.78
30.52 48.79 52.27 1.95 15:57 45.75 17.13 51.75
48.46 52.4 36.52 29.6 25.53 54.12 23.53 40.03

Mean
13 14 15 16 all listeners

100.2 116.9 89.22 85.44 80.26
22.86 27.96 29.81 4.55 20.53
5.85 19.03 2.29 31.46 19.31

29.02 58.65 10.58 15.81 25.81
63.61 47.4 45.18 33.87 50.26
64.67 41.55 43.59 40.26 54.02
36.96 35.43 28.22 16.3 26.49
46.16 49.56 35.56 32.53 39.52

Grand Mean

Mean
13 14 15 16 all listeners

85.68 96.28 74.45 86.39 82.73
4.92 30 12.93 0.94 23.41
5.12 12.25 3.39 9_51 22 17
37.4 59.77 2.84 24.93 31.11

66.39 88.32 27.95 39.54 52.64
55.7 69 45.07 34.84 44.99

40.95 31.18 13.77 11.26 31.89
42.31 55.26 25.77 29.63 41.28



Loudspeaker 1 2 3 4

7 94.14 136.9 89.2 80.45

13 5.78 3.73 0.91 7.85

19 11.78 47.25 0.17 3.55

27 43.24 37.64 16.17 15.66

29 61.81 44.48 46.11 44.93

32 63.12 103.2 90.01 52.56

34 39.51 79.26 45.14 19.6

Mean 45.63 64.64 41.1 32.09

all loudspeakers

Loudspeaker 1 2 3 4

7 89.03 89.22 5.16 36.27

13 1.28 1.03 0.97 8.58

19 0.42 22.65 0.74 0.03

27 28.93 16.38 15.51 2.47

29 44.28 8.58 1.43 11.11

32 56.13 1.36 30.73 13.21

34 35.59 16.68 13.48 12.58

Mean 36.52 22.27 9.717 12.04

all loudspeakers

Listener

5 6 7 8 9 10 11 12

82.59 88.35 47.86 90.51 60.98 109.1 20.46 2.47

14 53 1.15 43.24 7.27 13.74 14.38 8.07 27.48

411 1.11 58.61 16 59 11.05 27.24 1.3 13.37

21.86 44.14 28.94 19 48 15.67 36.42 20.11 41.27

43 68.25 2.36 45 76 26.14 74.65 39.65 46.15

53.74 60.78 12.93 48 16 45 38 84.38 30.73 45.9

27.54 22.09 12.54 16.85 17.95 58.51 21.98 16.71

35.34 40.84 29.5 34.95 27.27 57.81 20.33 27.62

Listener

5 6 7 8 9 10 11 12

35.41 90.8 12.02 17.7 18.82 19.07 16.16 4.28

0.26 7.92 7.7 80.17 15.12 7.48 8.4 0.64

5.5 6.38 15.45 43.34 14.35 2.03 9.18 15.13

8.67 22.48 6.89 47.04 17.84 6.5 13.26 13.3

2.05 53.34 24.83 2.51 4.36 6.1 11.31 18.66

12.1 66.15 26.24 4.47 6.12 3.55 31.59 2.61

6.38 34.31 14.55 30.69 26.32 7.55 3.58 36.78

10.05 40.2 15.38 32.27 14.7 7.469 13.35 13.06

Mean

13 14 15 16 all listeners

83.84 82.71 78.37 88.89 77.30

5.45 15.27 13.64 16.21 12.42

5.47 24.62 2.65 1.11 14.37

23.6 24.48 3.08 17.16 25.56

53.67 47.87 0.42 42.46 42.98

54.28 47.86 11.17 57.51 53.86

24.07 39.62 17.86 30.5 30.61

35.77 40.35 18.17 36.26 36.73

Grand Mean

Mean

13 14 15 16 all listeners

46.51 30.16 18.66 25.82 34.69

0.71 0.38 3.33 7.94 9.49

29.05 17.8 0.43 2.31 11.55

15.09 0.98 1.26 14.28 14.43

33.4 0.29 1.84 10.38 14.65

18.23 2.93 17.86 21.31 19.66

43.81 24.09 28.24 3.17 21.11

26.69 10.95 10.23 12.17 17.94

Grand Mean

Broadband noise, Normal, Motionless
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4 kHz low-pass noise, Normal, Motionless



Loudspeaker 1 2 3 4

7 87.17 64.35 33.07 40.26
13 0.35 0.57 1.27 8.95
19 4.45 0.75 0.11 0.21
27 23.63 12.95 2.2 6.93
29 53.31 35.58 25.43 15.32
32 45.86 34.01 3.76 48.43
34 26.47 13.7 27.13 17.37

Mean 34.46 23.13 13.28 19.64
all loudspeakers

Loudspeaker 1 2 3 4

7 76.94 71.92 45.45 40.61
13 1.32 0.66 0.9 5.06
19 1 2.18 14.6 3.96
27 22.08 17.78 16.73 3.99
29 48.68 43.1 1.79 18.27
32 53.52 39.71 14.6 14.16
34 28.72 20.93 56.56 14.75

Mean 33.18 28.04 21.52 14.4

Listener
5 6 7 8 9 10 11 12

26.94 80.88 5.77 34.17 2.04 21 56.35 2.27
2.17 8.27 10.71 41.31 14.92 6.41 6.09 0.32
7.07 6.21 2.61 39.55 7.35 5.88 0.36 1.29
8.07 19.47 6.98 30.44 13.1 7.88 12.38 0.53
8.21 44.15 4.24 28.7 17.65 1.97 15.21 18.3
8.35 53.38 15.28 10.63 8.54 3.62 21.63 14.15
26.9 37.76 0.43 1.64 39.11 13.79 2.68 16.65

12.53 35.73 6.574 26.63 14.67 8.65 16.39 7.644

Listener
5 6 7 8 9 10 11 12

29.3 75.28 45.74 15.56 19.99 32.22 59.76 34.03
0.78 7.7 9.31 34.89 15.61 4.06 7.22 0.6
3.83 10.99 13.1 55.85 6.37 2.01 11.9 14.59
8.42 14.86 1.62 5.71 8.4 8.2 13.79 13.36
14.93 45.96 13.41 5.31 2.48 21.37 7.34 21.21
18.84 59.32 10.15 3.01 5.7 2.06 21.33 13.98
16.07 30.24 15.11 32.95 56.73 14.32 14.16 1.1

13.17 34.91 15.49 21.9 16.47 12.03 19.36 14.12

Mean
13 14 15 16 all listeners

58.21 31.49 6.06 34.06 36.51
2.39 3.77 9.23 11.34 8.00

22.37 19.99 2.47 0.06 7.55
10.6 15.44 0.2 17.38 11.76
23.6 1.51 11.87 11.16 19.76
1.16 2.12 7.57 24.18 18.92

42.76 3.21 4.58 4.98 17.45

23.01 11.08 5.997 14.74 17.13
Grand Mean

Mean
13 14 15 16 all listeners

66.27 49.13 25.8 22.52 44.41
5.65 1.26 2.66 2.89 6.29
16.45 12.78 64.9 3.36 14.87
17.89 0.43 3.51 16.88 10.85
35.47 28.29 29.66 2.43 21.23
29.09 1.07 11.09 14.04 19.48
20.83 8.97 6.27 3.22 21.31

27.38 14.56 20.56 9.334 19.78

2 kHz high-pass noise, Normal, Motionless
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1 kHz high-pass noise, Normal, Motionless

all loudspeakers
	 Grand Mean



Loudspeaker 1 2 3 4

7 73.65 80.23 17.54 43.36

13 0.67 0.22 12.35 5.87

19 6.73 2.37 58.55 5.97

27 30.81 21.06 2.23 6.06

29 33.61 55.29 28.66 13.06

32 30.98 61.16 25.2 41.17

34 24.73 22.94 56 17.2

Mean 28.74 34.75 28.65 18.96

all loudspeakers

Loudspeaker 1 2 3 4

7 102.2 59.85 91.28 76.82

13 13.62 13.7 12.83 17.3

19 8.32 53.62 15.59 11.98

27 35.84 41.64 18.48 8.18

29 64.77 60.64 29.84 50.67

32 68.14 60.76 60.58 50.17

34 33.63 25.82 45.34 20.4

Mean 46.65 45.15 39.13 33.65

Listener

5 6 7 8 9 10 11 12

34.13 71.58 30.68 26.63 14.42 33.17 42.95 44.97

0.01 3.43 12.22 54.3 16.18 0.89 6.12 0.66

3.51 14.92 14.45 32.68 74.6 4.31 23.23 17.17

12.67 16.59 2.09 32.56 7.7 4.66 7.57 0.75

14.74 30.89 14.03 2.26 18.52 2.82 17.81 27.68

3.28 44.72 14.15 13.43 5.06 8.26 23.54 12.78

5.18 30.48 15.88 22.23 47.41 9.33 1.47 17.9

10.5 30.37 14.79 26.3 26.27 9.063 17.53 17.42

1 kHz low-pass noise, Distorted, Motionless
Listener

5 6 7 8 9 10 11 12

103.1 97.15 47.9 25.22 64.1 77.06 62.89 7.97

15.02 7.1 41.48 61.99 30.77 23 13.06 12.2

1.78 1.41 68.65 45.07 27.91 0.69 1.18 15.81

55.67 36.7 24.66 29.64 2.55 33.27 13.39 15.21

52.61 53.44 8.74 25.26 55.92 83.52 31.49 11.88

74.62 80.78 13.82 26.83 42.62 80.38 33.01 42

46.36 36.92 15.25 37.28 4.62 44.14 25.14 13.95

49.88 44.79 31.5 35.9 32.64 48.87 25.74 17

Mean

13 14 15 16 all listeners

61.32 71.51 22.19 87.86 47.26

1.39 2 2.71 2.97 7.62

6.28 73.15 16.62 13.71 23.02

19.13 10.81 0.81 15.91 11.96

34.24 29.8 1.64 14.58 21.23

21.83 13.91 5.92 45 23.15

10.89 48.49 2.14 16.94 21.83

22.15 35.67 7.433 28.14 22.30

Grand Mean

Mean

13 14 15 16 all listeners

93.86 63.38 61.96 59.98 68.42

3.49 61.5 1.18 10.86 21.19

4.48 0.16 1.78 3.81 16.39

34.31 22.67 28.67 20.94 26.36

60.25 76.9 7.77 46.84 45.03

60.26 20.29 18.07 43.47 48.49

33.15 4.46 28.73 6.05 26.33

41.4 35.62 21.17 27.42 36.03
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4 kHz high-pass noise, Normal, Motionless

all loudspeakers
	

Grand Mean



Loudspeaker 1 2 3 4

7 101 61.62 119.1 73.35

13 8.4 0.13 13.52 15.14

19 7.01 72.88 0.57 4.62

27 37.34 30.99 3.25 20.9

29 59.62 53.05 45.82 53.76

32 66.51 95.64 75.35 52.14

34 42.93 57.68 32 20.19

Mean 46.11 53.14 41.37 34.3

all loudspeakers

Loudspeaker 1 2 3 4

7 95.1 88.74 88.11 83.95

13 2.53 5.32 12 92 8.08

19 7.27 73.5 14.88 12.05

27 27.78 25.53 28.25 12.94

29 55.74 58.26 47.9 53

32 65.56 105.3 89.2 47.1

34 54.24 21.82 45.92 24.81

Mean 44.03 54.06 46.74 34.56

Listener

5 6 7 8 9 10 11 12

89.38 98.57 44.93 76.74 60.49 88.92 48.83 2.37

2 8.3 41.52 2.64 19.8 1.94 32.32 16.13

11.92 6.32 72.16 23 3.52 2.26 2.44 72.44

20.15 23.26 18.15 9 7 9.63 14.89 14.8 13.36

74.99 79 61 12.41 10 22 29.85 9.91 26.06 23.84

60.01 51.15 13.17 44 8 29.02 41.32 31.78 48.09

27.87 61.31 14.89 39.69 1.51 44.99 15.79 18.32

40.9 46.93 31.03 29.54 21.97 29.18 24.57 27.79

4 kHz low-pass noise, Distorted, Motionless
Listener

5 6 7 8 9 10 11 12

104.7 104 34.91 81.86 75.2 83.7 40.36 61.58

1.12 1.84 46.81 5.19 13.98 7.48 13.86 14.79

1.32 1.56 42.01 25.78 3.49 23.19 0.41 12.56

29.08 16.42 9.15 10.38 3.92 13.96 10.53 26.53

51.87 66.86 11.36 51.16 30.41 58.53 44.23 46.33

60.07 60.95 14.4 38.96 45.58 63.25 18.06 18.81

29.5 37.89 10 30.87 14.65 1.05 17.28 12.8

39.67 41.36 24.09 34.89 26.75 35.88 20.68 27.63

Mean

13 14 15 16 all listeners

80.96 89.09 76.74 71.34 73.96

2.92 14.86 14.59 13.93 13.01

4.3 4.03 2.19 24.02 19.61

25.39 30.6 1.95 10.84 17.83

57.87 62.55 29.35 42.41 41.96

65.52 50.88 34.4 42.42 50.14

34.17 45.86 26.66 13.18 31.07

38.73 42.55 26.55 31.16 35.37

Grand Mean

Mean

13 14 15 16 all listeners

81.58 119.7 60.55 72.57 79.79

6.36 31.31 13.13 12.82 12.35

1.95 31.1 14.17 17.67 17.68

25.08 45.55 0.75 14.71 18.79

57.1 60.78 31.19 43.41 48.01

56.73 47.6 58.22 45.95 52.23

25.78 59.24 30.12 14.72 26.92

36.37 56.46 29.73 31.69 36.54
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2 kHz low-pass noise, Distorted, Motionless

all loudspeakers
	

Grand Mean



278

Broadband noise, Distorted, Motionless
Listener

5	 6	 7	 8	 9	 10	 11	 12

87.77 95.26 25.71	 80	 11.61	 41.38 63.97 78.73
1.12	 6.14	 65.93 63.82 67.36 10.19	 7.93	 80.26

63.04	 0.05	 46.11	 19.32 70.14 27.94	 2.13	 78.17
17.94 37.26 14.55 53.44 40.35	 26	 28.64 55.96
12.88 66.09 14.21	 56.68 17.72	 31.4	 44	 3.84
3.34	 68.7	 8.78	 56.12	 7.53	 8.2	 47.17	 17.57
22.55 35.82 40.07 25.13 12.89 13.49 	 4.87	 17.03

29.81 44.19 30.77 50.64 32.51 22.66 28.39 47.37

Loudspeaker 1 2 3 4

7 95.73 119.3 63.14 83.78
13 1.25 14.53 69.13 12.42
19 14.51 11.76 30.07 18.69
27 22.76 15.35 53.92 19.48
29 61.53 59.63 17.37 30.05
32 61.79 104 29.71 42.18
34 34.13 29.73 28 18.32

Mean 41.67 50.61 41.62 32.13
all loudspeakers

Loudspeaker 1 2 3 4

7 97.68 135.2 59.77 78.75
13 2.12 1.23 70.01 12.72
19 2.05 45.18 29.88 9.13
27 34.25 8.46 28.06 1.97
29 58.23 91.46 28.13 54.4
32 57.69 104.4 45.75 53.17
34 27.13 44.66 13.58 25.93

Mean 39.88 61.51 39.31 33.72

Mean
13 14 15 16 all listeners

78.71 103.3 22.55 90.43 71.34
28.81 7.12 57.11 6.17 31.21
21.23 16.69 40.41 1.38 28.85
20.39 8.9 13.61 25.63 28.39
43.07 7.4 4.88 51.13 32.62
23.53 43 10 65.57 37.32
9.99 21.61 21.64 41.02 23.52

32.25 29.71 24.31 40.19 36.18
Grand Mean

Mean
13 14 15 16 all listeners

77.53 91.81 44.56 86.87 67.60
17.26 14_37 41.96 0.51 31.20
14.59 39.92 71.41 5.56 29.58
17.51 30.89 4.21 31.64 22.78
45.03 105.5 10.21 56.02 39.51
73.24 21.08 7.2 58.23 37.95
45.77 20.1 23.63 32.48 27.97

41.56 46.23 29.03 38.76 36.66

1 kHz high-pass noise, Distorted, Motionless
Listener

5	 6	 7	 8	 9	 10	 11	 12

71.93 87.06 47.77 28.45 19.58 31.07 64.47 59.16

	

26.08	 6.14	 38.34 38.87 79.09 70.32	 0.84	 79.31

	

54.23	 0.84	 49.28 22.01	 75.29 22.77 16.53 14.64

	

23.83 23.27	 0.84	 37.65 28.23	 0.25	 36.34	 57.1

	

5.97	 49.85 14.61	 4.23	 7.57	 0.84	 51.72 48.48

	

5.93	 52.79	 1.14	 29.63	 9.56	 8.58	 51.07 27.78
37.84 29.58 31.47 17.02 24.95 10.68 22.79 39.92

32.26 35.65 26.21 25.41	 34.9	 20.64 34.82 46.63

all loudspeakers	 Grand Mean



Listener
5 6 7 8 9 10 11 12

46.37 88.17 71.89 54.53 36.71 24.83 89.36 74.23
21.45 6.61 24.69 53.61 79.92 34.28 2.77 80.06
39.37 6.94 38.85 68.56 64.08 16.14 10.09 11.72
17.67 24.22 11.06 23.3 31.11 1.14 32.92 1.56
0.54 54.61 33.56 19.76 12.99 29.22 56.71 44.73
6.2 46.52 12.38 19.74 9.38 13.19 55.79 45.06

20.32 23.09 14.83 33.82 33.6 46.26 22.08 49.48
21.7 35.74 29.61 39.05 38.26 23.58 38.53 43.83

4 kHz high-pass noise, Distorted, Motionless
Listener

5 6 7 8 9 10 11 12

49.76 68.25 46.39 18.79 11.26 15.78 92.86 73.82
30.25 20.84 17.96 87.28 78.13 18.13 0.18 87.22
32.18 9.2 34.83 74.24 76.86 6.74 1.61 57.77
14.82 19.87 10.96 44.34 51.01 15.71 35.95 13.58
15.39 50.16 5.9 14.61 0.62 1.04 56.56 22.82
22.81 38.79 30.02 3.93 2.31 13.12 62.3 27.9
26.91 11.64 6.29 23.9 16.83 41.28 37.57 15.24
27.45 31.25 21.76 38.16 33.86 15.97 41 42.62
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2 kHz high-pass noise, Distorted, Motionless

Loudspeaker 1 2 3 4

7 88.75 80.16 62.53 47.94
13 1.07 9.96 34.04 21.58
19 0.09 11.87 86.74 14
27 27.9 13.72 1.81 24.67
29 55.03 45.06 30.09 46.81
32 59.78 46.45 49.05 47.24
34 27.57 34.33 2.76 22.29

Mean 37.17 34.51 38.15 32.08
all loudspeakers

Loudspeaker 1 2 3 4

7 77.73 83.25 59.61 65.41
13 7.01 17.03 36.28 14.74
19 12.25 14.02 60.51 20.77
27 25.71 13.96 44.35 22.34
29 49.49 87.15 3.03 53.93
32 43.1 51.95 31.49 15.72
34 23 8.32 2.05 5.63

Mean 34.04 39.38 33.9 28.36
all loudspeakers

Mean
13 14 15 16 all listeners

84.27 89.99 33.63 88.69 66.38
16.36 7.1 13.82 0.69 25.50
13.2 14.32 32.97 2.86 26.99

10.52 8.48 7.08 30.1 16.70
40.91 38.23 30.25 57.13 37.23
50.11 47.16 31.43 59.8 37.46
19.73 7.67 1.71 32.48 24.50
33.59 30.42 21.56 38.82 33.54

Grand Mean

Mean
13 14 15 16 all listeners

84.6 73.89 47.38 93.38 60.14
18.26 45.19 17.58 3.12 31.20
16.09 57.72 11.68 3.8 30.64
17.1 18.47 0.74 36.14 24.07

40.25 17.14 32.22 57.54 31.74
32.11 41.84 31.77 57.43 31.66
17.65 24.65 3.45 35.18 18.72

32.29 39.84 20.69 40.94 32.60
Grand Mean



Loudspeaker 1 2 3 4

7 88.55 11.34 90.19 33.49

13 1.35 4.07 0.17 11.83

19 5.59 16.66 0.69 6.22

27 27.48 30.83 29.18 20.45

29 43.66 33.5 32.04 46.08

32 63.87 32.88 61.54 28.48

34 36.35 44.39 29.2 21.7

Mean 38.12 24.81 34.72 24.04

all loudspeakers

Loudspeaker 1 2 3 4

7 61.5 17.37 88.96 38.7

13 0.14 0.55 0.86 8.15

19 2.01 9.25 0.19 6.8

27 26.77 28.62 29.18 20.44

29 37.85 4.04 47.14 35.48

32 61.6 19.42 30.04 42.93

34 34.29 0.37 27.93 13.4

Mean 32.02 11.37 32.04 23.7

all loudspeakers

Mean

13 14 15 16 all listeners

54.26 18.51 17.91 7.2 31.45

3.61 2.46 13.93 11.03 9.29

26.59 21.1 0.07 0.07 10.37

27.77 16.99 1.43 18.78 17.46

30.64 16.41 4.06 18.35 25.14

30.38 35.67 31.56 32.42 27.02

1.27 34.04 29.46 28.46 21.34

24.93 20.74 14.06 16.62 20.30

Grand Mean

Mean

13 14 15 16 all listeners

35.04 17.26 19.35 7.42 26.04

3.46 9.7 12.53 11.24 10.38

0.94 18:83 1 44 1.82 7.93

17.38 14.99 0.43 15.17 15.02

3.31 10.55 13.67 27.58 18.94

15.08 52.39 29.38 70.3 30.83

13.61 23.19 12.93 29.83 18.25

12.69 20.99 12.82 23.34 18.20

Grand Mean

Listener

5 6 7 8 9 10 11 12

18.16 15.77 33.44 33.7 23.89 21.27 31.84 3.71

15.12 14.44 25.44 17.75 5.17 4.32 2.5 15.37

31.02 4.88 4.83 14.77 0.21 3.74 17.15 12.33

32.47 8.16 15.56 12.64 19.56 0.29 2.25 15.48

15.08 3.98 29.35 13.56 19.42 73.52 16.26 6.37

6.25 8.33 16.34 20.6 23.08 1.97 22.4 16.61

15.07 3.93 0.32 14.79 30.12 33.62 18.11 0.67

19.02 8.499 17.9 18.26 17.35 19.82 15.79 10.08

2 kHz low-pass noise, Normal, Rotation
Listener

5 6 7 8 9 10 11 12

3.07 2.38 4.92 45.33 18.79 16.22 36.23 4.07

13.56 10.47 15.78 30.91 18.48 11.94 1.98 16.31

29.46 6.99 15.5 2.44 1.59 4.53 7.06 17.97

16.06 8.69 14.16 14.41 1.98 13.88 2.47 15.73

44.97 11.02 15.89 1.39 15.1 14.99 0.98 19.05

29.43 7.46 30.92 31.24 0.18 26.76 16.37 29.75

45.6 23.67 13.14 18.82 10.33 8.42 13.86 2.53

26.02 10.1 15.76 20.65 9.493 13.82 11.28 15.06

280

1 kHz low-pass noise, Normal, Rotation
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4 kHz low-pass noise, Normal, Rotation
Listener Mean

Loudspeaker 1 2 3 4 5	 6 7 8 9 10 11 12 13 14 15 16 all listeners

7 72.14 10.95 91.53 33.56 12.34	 32.1 14.64 35.35 26.75 13.6 12.94 13.47 48.85 32.72 47.76 7.47 31.64
13 2.1 0.1 6.92 8.27 2.21	 15.79 26.51 13.64 14.52 1.79 6.53 14.77 11.8 3.45 14.19 9.44 9.50
19 8.43 3.34 0.03 15.97 11.74	 7.94 28.9 2.3 0.66 0.17 10.84 26.36 25.12 13.75 3.28 13.73 10.79
27 29.38 30.01 19.12 20.42 28.14	 16.04 3.94 1.18 13.27 16.45 28.89 15.12 27.52 30.35 2.02 20.61 18.90

29 45.29 0.87 46.87 37.08 27.27	 5.43 2.72 31.3 35.03 43.45 5.7 17.44 56.78 31.51 17.29 30.67 27.17
32 63.13 15.94 59.51 33.61 36.44	 1.62 11.37 18.01 35.09 37.38 27.68 11.55 15.16 51.8 48.51 46.49 32.08

34 28.58 2.48 29.16 17.42 28.36	 22.28 15.42 28.22 7.55 16.09 3.9 3.09 1.27 21 .1 16.45 17.36 16.17

Mean 35.58 9.099 36.16 23.76 20.93	 14.46 14.79 18.57 18.98 18.42 13.78 14.54 26.64 26.38 21.36 20.82 20.89
all loudspeakers Grand Mean

Broadband noise, Normal, Rotation
Listener Mean

Loudspeaker 1 2 3 4 5	 6 7 8 9 10 11 12 13 14 15 16 all listeners

7 69.38 5.59 3.56 31.97 3.71	 4.66 18.63 35.84 10.32 16.13 14.01 3.19 15.72 7.68 23.16 19.34 17.68
13 0.59 0.48 1.11 6.54 2.62	 0.26 9.67 15.56 14.36 1.2 9.3 0.28 1.05 0.58 1.9 10.73 4.76
19 16.7 1.35 0.65 8.36 0.17	 4.87 2.94 3.39 1.84 1.74 0.42 14.07 0.06 8.24 1.8 13.57 5.01
27 11.97 13.43 4.73 5.32 14.14	 1.44 9.41 13.3 10.24 10.05 7.39 0.09 17.03 4.74 1.44 1.8 7.91
29 30.85 1.35 9.33 17.23 28.03	 4.73 14.56 12.35 12.62 10.69 12.63 13.7 18.79 6.09 15.55 3.88 13.27
32 99.7 6.13 19.09 19.48 4.45	 9.67 15.53 32.22 11.76 3.62 24.96 13.87 3.12 6.25 27.75 30.61 20.51
34 28.37 0.21 0.04 2.29 19.88	 1.35 0.71 2.98 2.66 13.33 0.89 1.71 0.41 28.62 11.44 16.71 8.23

Mean 36.79 4.077 5.501 13.03 10.43	 3.854 10.21 16.52 9.114 8.109 9.943 6.701 8.026 8.886 11.86 13.81 11.05
all loudspeakers	 Grand Mean



Loudspeaker 1 2 3 4
7 84.04 1.23 2.52 32.48
13 0.72 1.56 1.7 3.22
19 2.11 3.08 1.02 6.76
27 26.62 12.16 5.63 7.53
29 44.25 13.12 16.12 12.08
32 29.28 5.34 32.76 22.88
34 27.51 4.1 5.79 22.79

Mean 30.65 5.799 9.363 15.39
all loudspeakers

Loudspeaker 1 2 3 4

7 24.06 3.25 10.59 23.82
13 0.26 0,55 4.23 4.33
19 4.7 1.33 1.17 2.66
27 16.57 10.73 10.66 9.79
29 30.2 18.22 19.15 7.38
32 50.91 19.17 14.46 26.42
34 26.44 2.76 2.57 13.52

Mean 21.88 8.001 8.976 12.56
all loudspeakers

Listener
5 6 7 8 9 10 11 12

20.21 27.82 15.85 4.76 9.62 8.89 17.81 4.23
7.15 0.72 6.97 30.54 4.92 0.42 5.51 11.15
1.14 16.7 0.41 0.07 6.06 2.16 4.99 13.47
3.15 0.51 5.67 1.34 3.85 0.83 12.62 3.27
14.8 3.95 7.48 14.8 13.19 10.18 14.77 1.21
3.37 96.09 14.21 18.18 7.73 1.15 26.38 13.3
23.4 7.09 1.69 17.36 16.71 8.52 18.47 1.87

10.46 21.84 7.469 12.44 8.869 4.593 14.36 6.929

Listener
5 6 7 8 9 10 11 12

10.08 119.2 23.16 18.87 8.82 19.16 23.09 12.37
3.01 0.49 5.23 30.78 11.72 0.73 3.43 12.88
11.52 8.99 7.68 1.1 8.38 1.02 15.02 14.93
1.22 8.25 8.85 1.06 1.23 2.03 9.74 1.78
2.15 29.19 20.15 18.22 11.78 25.37 30.8 1.11
8.43 49.39 12.28 18.2 1.4 18.34 32.17 27.25
3.95 29.66 3.59 2.41 11.44 12.6 6.1 3.05

5.766 35.03 11.56 12.95 7.824 11.32 17.19 10.48

Mean
13 14 15 16 all listeners

17.73 28.99 19.74 5.87 18.86
3.41 0.59 3.81 10.31 5.79
0.18 15.65 12.6 13.77 6.26
16.11 3.54 0.26 2.7 6.61
16.63 18.91 15.04 17.18 14.61
29.21 4.45 26.95 45.38 23.54
13.3 16.46 0.09 15.69 12.55

13.8 12.66 11.21 15.84 12.60
Grand Mean

Mean
13 14 15 16 all listeners

19.7 11.91 18.62 31.39 23.63
2.18 0.89 3.08 11.99 5.99
1.13 4.74 12.58 0.19 6.07

15.44 4.83 0.76 16.44 7.46
17.33 13.18 12.85 3.16 16.27
2.18 22.74 28.41 59.16 24.43
14.22 17.82 1.41 16.05 10.47

10.31 10.87 11.1 19.77 13.47
Grand Mean

2 kHz high-pass noise, Normal, Rotation

282

1 kHz high-pass noise, Normal, Rotation
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4 kHz high-pass noise, Normal, Rotation
Listener Mean

Loudspeaker 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 all listeners
7 85.78 19.95 13.32 35.87 34.49 113.7 20.26 34.3 6.56 2.32 51.09 11.31 47.01 20.55 25.02 32.9 34.65
13 0.5 0.88 7.73 6.16 0.71 1.1 9.81 30.37 12.45 1.1 4.9 13.25 4.85 5.5 4.21 2.57 6.63
19 3.38 3.47 2.19 7.36 0.77 4.24 10.79 2.82 17.46 3.43 4.42 9.84 0.75 16.13 11.87 13.38 7.02
27 12.19 17.77 5.85 4.25 14.93 15.09 8.31 12.52 8 13.6 11.2 0.9 17.82 2 0.99 15.53 10.06
29 29.2 27.94 4.3 10.97 30.26 37.79 23.42 0.85 10.28 13.43 19.28 29.5 28.11 15.01 19.57 16.57 19.78
32 55.97 19.9 23.22 36.54 29.09 41.17 3.72 34.92 0.13 7.49 17.26 13.03 15.62 5.62 33.04 45.74 23.90
34 24.13 2.62 9.14 24.66 34.96 14.08 5.09 4.35 5.36 29.12 15.55 1.03 12.67 27.82 12.59 29.69 15.80

Mean 30.16 13.22 9.393 17.97 20.74 32.46 11.63 17.16 8.606 10.07 17.67 11.27 18.12 13.23 15.33 22.34 16.84
all loudspeakers Grand Mean

1 kHz low-pass noise, Distorted, Rotation
Listener Mean

Loudspeaker 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 all listeners

7 76.45 5.8 7.84 36.53 19.54 20.97 39.22 48.74 23.75 11.47 25.16 88.92 32.48 40.45 61.4 9.24 34.25
13 2.02 2.11 0.01 10.91 13.86 13.3 12.59 28.76 15.82 2.19 7.61 0.16 4.22 11.59 14.06 15.77 9.69
19 2.61 16.01 1.18 9.83 26.75 20.93 3.65 27.13 5.43 4.84 0.4 1.58 1.53 0.7 1.81 7.88 8.27
27 26.58 24.79 17.28 19.7 31.18 1.74 4.22 11.22 15.34 15.58 1.91 29.45 27.3 17.65 7.11 16.18 16.70
29 36.31 25.42 30.94 40.5 1.45 7.43 30.82 26.47 32.11 3.46 11.84 95.92 47.57 37.96 10.89 17.28 28.52
32 58.6 16.62 45.33 15.79 87.63 36.21 20.41 17.53 10.68 18.33 23.87 65.05 46.42 28.43 55.8 45.94 37.04
34 30.59 40.03 29.91 19.96 27.8 30.08 10.92 13.57 24.88 1.1 28.45 4.77 18.28 29.02 23.5 27.91 22.55

Mean 33.31 18.68 18.93 21.89 29.74 18.67 17.4 24.77 18.29 8.139 14.18 40.84 25.4 23.69 24.94 20.03 22.43
all loudspeakers Grand Mean



Loudspeaker 1 2 3 4

7 61.78 5.07 13.52 18.42

13 2.96 4.65 10.77 11.85

19 0.48 4.03 0.08 9.97

27 25.36 32.91 29.85 13.76

29 46.06 0.26 31.47 40.49

32 59.16 26.16 32.54 36.46

34 28.43 31.22 5.54 24.02

Mean 32.03 14.9 17.68 22.14

all loudspeakers

Loudspeaker 1 2 3 4

7 88.91 8.05 19.16 32.73

13 4.12 2.01 0.1 9.17

19 1.23 13.56 1.13 7.42

27 25.28 28.39 29.65 23.29

29 53.94 11.9 45.47 46.15

32 60.68 23.29 46.47 31.56

34 27.66 14.35 29.44 20.05

Mean 37.4 14.51 24.49 24.34

all loudspeakers

Listener

5 6 7 8 9 10 11 12

3.87 19.97 46.24 28.74 33.07 16.62 38.78 16.66

2.29 17.5 13.76 17.75 15.17 2.16 8.39 16.22

29.05 6.64 8.91 14.7 6.15 11.83 20.76 4.55

32.96 8.1 3.22 15.4 0.24 15.79 13.99 8.51

92.08 18.88 34.25 16.12 22.53 16.44 26.75 30.42

6.41 19.11 37.06 22.99 3.47 29.97 24.5 59.39

28.6 11.04 20.69 16.83 4.46 5.75 16.37 20.51

27.89 14.46 23.45 18.93 12.16 14.08 21.36 22.32

Listener

5 6 7 8 9 10 11 12

16.4 25.39 41.24 51.82 18.59 14.75 10.65 4.96

0.96 14 . 48 10.54 34.52 17.68 1.7 9.31 15.27

16.64 19.76 15.67 12.95 16.47 12.98 1.26 12.33

33.61 9.34 9.49 15.24 0.26 15.13 7.41 2.25

44.53 9.59 39.92 10.16 22.22 12.86 19.03 5.6

24.96 14.51 27.45 48.04 12.88 17.17 31.37 4.64

14.58 4.73 12.87 11.7 6.1 9.17 3.81 19.74

21.67 13.97 22.45 26.35 13.46 11.97 11.83 9.256

Mean

13 14 15 16 all listeners

15.56 18.46 42.78 14.67 24.64

10.22 12.83 10.05 10.65 10.45

1.56 17.3 2.56 0.64 8.70

18.41 18.73 7.15 7.77 15.76

30.67 7.31 12.79 4.18 26.92

32.2 63.5 41.73 57.64 34.52

18.48 34.18 23.22 29.09 19.90

18.16 24.62 20.04 17.81 20.13

Grand Mean

Mean

13 14 15 16 all listeners

4.4 31.02 40.27 3.96 25.77

8.99 10.2 15.06 11.73 10.37

0.81 2.53 3.89 1.27 8.74

16.57 16.3 9.87 19.82 16.37

32.46 41.13 23.92 18.55 27.34

47.18 62.42 32.86 57.38 33.93

30.73 38.81 26.99 29.41 18.76

20.16 28.92 21.84 20.3 20.18

Grand Mean

4 kHz low-pass noise, Distorted, Rotation
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2 kHz low-pass noise, Distorted, Rotation



Loudspeaker 1 2 3 4

7 78.98 6.06 30.67 52.61

13 2.07 4.9 8.95 5.74

19 1.19 8.1 0.75 9.82

27 23.69 28.35 3.54 26.88

29 32.84 105.3 32.65 47.8

32 56.6 34.05 15.96 59.46

34 27.98 31.19 2.4 29.49

Mean 31.91 31.13 13.56 33.11

all loudspeakers

Loudspeaker 1 2 3 4

7 85.55 13.32 48.08 41.79

13 2.99 3.6 9.51 5.87

19 1.23 2.1 14.61 10.91

27 28.84 23.74 13.07 20.23

29 44.87 30.21 33.42 50.94

32 58.93 16.03 12.39 47.19

34 26.47 15.76 12.82 24.61

Mean 35.55 14.97 20.56 28.79

Listener

5 6 7 8 9 10 11 12

4.79 37.39 35.6 28.44 23.41 17.51 19.34 2.14

1.99 8.24 8.91 12.26 17.32 2.83 4.01 26.75

12.04 15.19 12.41 7.2 19.59 4.13 1.04 22.41

43.14 14.56 10.7 3.02 10.39 16.01 9.18 13.64

75.57 11.85 32.97 17.08 13.52 19.64 35.71 1.48

2.45 76.67 31.74 31.84 5.38 8.17 19.99 3.15

28.96 51.29 1.49 3.09 6.09 1.46 5.25 5.08

24.13 30.74 19.12 14.7 13.67 9.964 13.5 10.66

5 6 7 8 9 10 11 12

25.81 109.2 62.67 0.68 23.44 13.25 59.18 12.15

12.95 8.01 14.9 45.29 14.02 6.32 4.27 15.21

0.01 12.43 29.37 18.94 15.35 0.3 7.5 10.5

34.65 34.64 16.27 9.39 0.6 27.18 40.81 16.57

29.48 79.36 28.57 11.1 25.93 29.53 29.33 17.33

29.03 105.1 31.95 25.78 12.82 18.54 31.9 23.68

14.44 70.64 4.52 10.55 14.11 15.08 35.01 11.73

20.91 59.9 26.89 17.39 15.18 15.74 29.71 15.31

Mean

13 14 15 16 all listeners

19.25 15.4 30.97 18.08 26.29

5.38 29.14 12.36 6.05 9.81

0.93 6.18 0.25 0.48 7.61

8.26 15.12 1.09 17.15 15.30

33.51 9.46 12.32 28.44 31.88

1.81 28.84 32.35 35.09 27.72

29.28 1.46 29.57 29.79 17.74

14.06 15.09 16.99 19.3 19.48

Grand Mean

Mean

13 14 15 16 all listeners

21.13 30.8 28.85 30.61 37.91

6.56 0.93 14.74 3.36 10.53

0.61 19.84 10.5 9.94 10.26

17.17 20.04 0.55 26.91 20.67

36.09 33.65 28.36 48.13 34.77

45.31 35.99 30.32 61.5 36.65

16.81 2.46 3.14 26.64 19.05

20.53 20.53 16.64 29.58 24.26

1 kHz high-pass noise, Distorted, Rotation
Listener
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Broadband noise, Distorted, Rotation

all loudspeakers
	

Grand Mean



Loudspeaker 1 2 3 4

7 90.62 11.37 44.62 108.3
13 4.13 3.13 8.67 11.82
19 1.15 28.38 0.03 7.03
27 24.09 16.69 4.74 20.62
29 55.32 4.5.78 32.15 42.67
32 59.02 51.95 58.58 46.03
34 35.99 18.63 29.15 28.21

Mean 38.62 25.13 25.42 37.81
all loudspeakers

Loudspeaker 1 2 3 4

7 85.56 46.91 15.32 55.25
13 3.98 5.82 36.95 60.21
19 1.75 14 0.46 53.87
27 23.52 13.23 1.23 8.62
29 56.48 30.46 29.03 20.33
32 57.29 31.25 45.67 55.44
34 24.62 7.52 1.39 25.09

Mean 36.17 21.31 18.58 39.83

Listener
5 6 7 8 9 10 11 12

4.5 136.1 72.24 58.43 19.82 46.4 52.94 58.66
14.43 17.39 5.85 36.57 14.85 2.06 4.02 16.78
2.01 29.56 7.14 20.63 33.28 0.07 3.81 17.24
1.12 37.42 25.06 15.54 9.81 15.83 23.22 1.2
0.49 94.22 67.61 35.53 15.52 45.69 70.45 43.8
90.7 105.1 60.25 48.92 5.3 27.32 38.53 39.89
16.15 62.99 27.8 8.59 13.36 19.74 21.77 14.78

18.49 68.96 37.99 32.03 15.99 22.44 30.68 27.48

5 6 7 8 9 10 11 12

13.39 130.5 89.32 56.58 31.42 15.9 63.35 69.9
14.94 22.07 6.08 45.03 32.27 12.19 0.62 16.52
5.15 25.51 4.69 31.82 4.5 2.79 4 15.2
18.42 37.98 8.41 16.03 3.51 20.34 25.18 14.4
1.9 68.54 48.14 6.89 24.59 29.24 64.79 46.6

57.9 96.38 38.07 27.95 28.65 27.93 48.91 45.01
1.92 49.63 29.08 4.54 2.33 17.75 17.3 11.42

16.23 61.51 31.97 26.98 18.18 18.02 32.02 31.29

Mean
13 14 15 16 all listeners

104.9 18.67 48.64 85.83 60.13
5.54 0.46 14.23 4.74 10.29
1.7 2.08 14.36 12.85 11.33

19.1 28.69 0.19 34.87 17.39
48 39.45 15.16 73.98 45.36

74.53 60.4 33.52 59.15 53.70
49.47 30.35 2.28 29.4 25.54

43.32 25.73 18.34 42.97 31.96
Grand Mean

Mean
13 14 15 16 all listeners

105.6 43.64 43.5 101.7 60.49
5.55 0.16 14.92 1.87 17.45
0.33 56.93 12.69 1.26 14.68
17.5 29.86 15.22 27.9 17.58

45.68 29.92 17.65 62.64 36.43
63.61 65.72 34.83 61.77 49.15
49.08 31 1.04 30.78 19.03
41.04 36.75 19.98 41.13 30.69

4 kHz high-pass noise, Distorted, Rotation
Listener
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2 kHz high-pass noise, Distorted, Rotation

all loudspeakers
	 Grand Mean



Listener

Loudspeaker 1 2 3 4 5 6 7 8 9 10 11 12 13

13 0 1 0 0 0 0 0 0 1 0 0 0 0

19 1 0 1 0 0 0 0 1 0 0 1 1 1

27 0 0 0 0 0 0 0 0 1 0 1 0 0

29 0 1 0 1 0 0 0 1 1 0 1 0 0

32 1 1 0 1 0 0 1 0 0 0 0 1 1

34 1 1 1 0 1 0 0 0 0 1 0 1 1
37 0 0 0 0 1 0 0 0 0 0 0 1 1

39 0 1 1 0 0 0 1 0 0 0 0 1 1

42 0 1 0 0 0 0 0 0 1 0 1 0 0

44 0 1 0 1 0 0 0 0 1 0 0 0 0

Mean 0.30 0.70 0.30 0.30 0.20 0.00 0.20 0.20 0.50 0.10 0.40 0.50 0.50

all loudspeakers

Loudspeaker 1 2 3 4 5 6 7 8 9

13 0 1 0 0 0 1 0 0 1

19 1 0 1 0 0 0 0 0 0

27 1 1 0 1 0 0 0 0 1
29 1 1 0 1 1 1 1 0 1

32 1 1 0 0 0 0 1 1 0

34 1 1 1 0 0 0 0 0 0

37 0 0 1 0 0 0 1 0 0
39 0 0 0 0 0 0 0 0 0

42 0 1 0 1 0 1 0 0 1

44 0 1 0 1 1 1 0 0 1

Mean	 0.50 0.70 0.30 0.40 0.20 0.40 0.30 0.10 0.50
all loudspeakers

Mean

14 15 16 17 18 19 20 21 22 all listeners

0 0 0 0 0 0 0 0 0 0.09
1 0 1 1 1 1 0 0 0 0.50
0 0 0 1 0 0 0 0 1 0.18
1 1 0 0 0 0 0 0 0 0.32
0 1 0 1 1 1 1 0 1 0.55
1 0 1 0 1 0 1 0 1 0.55
0 0 0 1 1 1 0 0 0 0.27
0 0 0 0 1 1 0 0 1 0.36
0 0 1 1 0 0 0 0 1 0.27
1 1 0 1 0 0 0 1 0 0.32

0.40 0.30 0.30 0.60 0.50 0.40 0.20 0.10 0.50 0.34
Grand Mean

Mean

14 15 16 17 18 19 20 21 22 all listeners

0 1 0 1 0 0 0 0 1 0.27
0 0 1 0 1 1 1 0 0 0.45
0 0 1 0 0 0 0 0 0 0.23
0 1 1 0 0 0 0 0 0 0.45
1 0 0 0 1 1 1 0 1 0.59
0 0 0 0 1 1 1 0 0 0.45
0 0 0 0 1 1 0 0 0 0.32
0 0 0 0 0 1 0 0 0 0.18
1 1 1 1 0 0 0 0 1 0.41
0 0 0 0 0 0 0 0 0 0.23

0.20 0.30 0.40 0.20 0.40 0.50 0.30 0.00 0.30 0.36
Grand Mean

Motionless (time 2)
Listener

10 11 12 13

0 0 0 0
1 1 1 1
0 0 0 0
0 1 0 0
1 1 1 1
1 1 1 1
0 1 1 1
1 0 1 1
0 0 0 0
0 0 0 0

0.40 0.50 0.50 0.50
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Front-back errors - Experiment 7

Motionless (time 1)



uem pumpsiameadspnoi lie

00'00 L '000'000'000'000.000'000'000'000'000.000'0	00.000'000'000'000'000'000.000'000.000'000'0	ueavi

00'000000000000	00000000000	1717

00'0o0000000000	00000000000

00'000000000000	00000000000	6C

00'000000000000	00000000000	LC

00'000000000000	00000000000	VC

90'01.0000000000	00000000000	ZE

00'000000000000	00000000000	6Z

00'000000000000	00000000000	LZ

00'000000000000	00000000000	6

00'000000000000	00000000000	El

sJauats!I lieZZLZOZ61.91.Lt.91.91.171.etZl	LL01.69L99t7CZL	JaNeadspnoi

ueaysjJauaisn

LIMA/ pueie

(Z aw!1) uonewlj

siameadspnot

00'001.'000'000'000'000.000'000'000'000.000.000'0	00.000'000'000.000.000'000.000'000'000'000.0	ueaysj

00'000000000000	00000000000	17t7

00'000000000000	00000000000	Zt7

00'000000000000	00000000000	6C

00'000000000000	00000000000	LC

00'000000000000	00000000000	t7C

90'00000000000	00000000000	ZE

00'000000000000	00000000000	6Z

00'000000000000	00000000000	LZ

00'000000000000	00000000000	6

00'000000000000	00000000000	C
siauaisri IleZZLZa61.91.LL91.StVI.ElZt	ll0l69L99bCZL	Jameadspnoi

UMAJ	Jauaisii

awn) uonep8

88Z



289
Apparent elevation - Experiment 7

Motionless (time 1)

Loudspeaker 1 2 3 4 5 6 7 8 9 10

Listener

11 12 13 14 15 16 17 18 19 20 21 22

Mean

all listeners
1 2.18 2.90 6.03 -2.41 0.07 1.56 5.24 1.96 6.03 -0.43 0.64 4.23 4.72 9.92 -0.16 1.28 1.57 0.80 -1.41 8.24 1.17 0.94 2.50

3 0.49 2.65 42.40 0.54 15.55 10.91 26.56 29.81 22.74 1.00 0.30 0.60 23.87 20.73 0.52 1.64 30,44 9.19 1.02 11.52 3.22 20.67 12.56

5 35.35 23.86 70.16 29.84 -0.10 43.58 48.58 59.68 19.58 6.24 39.24 1.84 11.67 19.40 -1.72 27.74 38.34 34.71 41.98 46.00 20.47 43.42 29.99

7 7.58 30.23 -4.34 2.63 86.69 43.86 57.44 29.72 25.07 15.34 -4.79 2.98 -1.74 31.93 28.56 44.34 10.30 3.79 13.78 34.82 0.90 -4.59 20.66

13 0.83 54.72 -9.44 -4.72 56.39 3.47 13.42 14.05 62.58 14.42 -0.10 1.91 -9.66 50.22 6.98 15.08 7.16 -9.05 5.56 9.55 -1.48 77.32 16.33

19 18.30 4.02 44.47 -26.79 -20.79 -12.09 21.83 14.15 26.90 -7.34 -0.11 2.17 -3.33 45.32 0.11 29.88 8.77 3.25 0.44 30.78 -1.59 33.89 9.65

21 0.73 -8.77 20.80 -1.00 -6.07 -1.36 16.94 -0.02 7.06 -16.74 1.38 2.55 -7.46 6.26 0.26 -13.00 21.78 3.13 0.19 -10.20 -0.30 -1.55 0.66

23 -4.93 -7.17 33.08 -28.23 -57.10 -39.38 23.77 1.00 -29.06 -22.67 0.62 -1.18 -31.38 -4.13 -42.78 -8.71 27.86 -0.36 -9.32 -31.67 -26.29 20.07 -10.82

25 9.81 41.99 36.63 21.74 -58.81 -53.98 41.49 29.52 27.10 17.10 -0.14 10.70 8.80 51.00 -0.47 53.76 24.47 10.85 14.36 29.59 -0.97 53.16 16.71

27 38.09 45.69 27.91 -16.68 27.95 -0.16 27.15 13.24 23.76 21.16 1.79 8.50 0.49 54.06 48.46 14.19 6.66 4.48 27.14 2.90 1.11 -4.47 16.97

29 -28.40 52.05 55.32 -0.61 85.82 -27.13 31.74 27.64 28.26 -27.35 -2.71 -0.09 -10.37 13.51 -2.29 57.51 33.51 6.95 28.02 37.35 15.13 72.88 20.31

32 39.38 57.51 -2.65 -52.12 33.64 -44.28 11.58 87.41 28.46 -4.10 20.07 -3.38 -8.01 36.56 11.43 0.08 10.91 5.19 14.16 22.68 -2.25 72.93 15.24

34 50.06 30.65 -33.19 -33.29 -56.31 6.65 39.19 30.51 27.44 -34.48 -6.31 -0.17 3.68 52.06 -18.96 44.13 30.65 -4.88 2.18 30.71 -6.50 68.11 10.09

37 8.86 2.46 -13.33 -2.81 -70.55 -5.31 26.84 29.48 27.54 -4.95 65.02 5.28 -13.21 -0.56 -5.15 1.00 5.69 9.56 -0.71 11.31 -9.30 27.49 4.30

39 6.88 34.35 -50.94 21.37 -18.54 -50.19 20.18 22.45 13.06 -17.56 -0.54 -7.03 -8.56 27.78 -8.65 7.44 -0.38 15.34 3.29 61.16 2.20 47.38 5.48

42 -32.11 6.47 -71.01 -11.93 -56.84 -48.21 20.76 13.89 4.14 -35.45 -0.36 -27.55 -31.27 18.33 8.60 0.46 13.92 =1.64 6.67 -17.32 -5.97 43.55 -9.22

44 6.18 40.94 -69.27 12.49 79.62 -17.63 23.62 13.81 16.51 -37.97 -0.40 5.12 -17.10 4.34 -0.36 14.91 12.56 6.43 15.01 26.84 -3.36 71.19 9.25
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Motionless (time 2)

Loudspeaker 1 2 3 4 5 6 7 8 9 10

Listener

11 12 13 14 15 16 17 18 19 20 21 22

Mean

all listeners
1 -0.03 9.41 0.96 -2.77 -0.87 1.19 2.01 12.60 19.59 0.40 0.41 3.43 -1.32 -10.98 0.07 1.18 1.86 5.83 0.55 6.31 -0.63 1.75 2.32

3 15.17 5.31 37.33 2.04 -0.09 0.93 11.95 13.03 29.21 12.88 1.03 4.40 29.40 4.17 -15.32 28.38 0.00 9.83 13.26 25.05 17.15 28.71 12.45

5 29.88 37.30 37.46 20.30 21.29 23.39 51.65 49.15 25.97 36.43 1.65 7.53 19.31 29.21 -0.05 39.00 2.58 43.60 43.24 40.84 38.54 42.46 29.12

7 43.02 22.65 42.15 14.45 -55.00 -41.24 14.03 30.06 26.33 1.35 -0.06 -47.42 -46.91 33.11 -43.79 30.92 57.10 15.87 29.83 28.40 10.81 80.73 11.20

13 12.24 71.84 4.99 -0.87 59.89 -40.90 13.88 12.80 25.03 11.35 0.12 4.11 -12.59 37.26 15.49 15.11 12.35 3.16 6.89 14.19 0.15 78.95 15.70

19 0.20 18.04 -51.00 16.90 0.71 -11.98 43.47 25.67 29.60 -31.57 0.10 4.39 2.08 -12.89 -1.21 0.02 -1.69 18.97 -2.93 56.99 0.21 29.21 6.06

21 1.54 2.63 14.69 0.29 -13.76 0.48 7.75 0.17 4.08 -0.58 0.55 0.54 -21.18 -11.92 -0.55 -6.26 0.93 7.62 -6.97 0.46 1.14 -2.03 -0.93

23 -5.45 11.64 -9.72 -30.12 -52.43 -11.55 29.85 1.87 -24.61 -29.17 0.58 -1.28 -38.14 -51.87 -46.49 -35.79 9.93 -1.43 -5.28 -26.36 -31.44 25.91 -14.61

25 -0.59 31.41 34.87 29.57 -73.83 -24.45 35.68 13.25 41.80 -37.95 -0.01 -11.56 -47.33 35.13 54.46 -2.05 13.77 2.27 7.99 51.95 -3.19 57.00 9.46

27 15.33 44.52 72.53 0.66 -47.16 15.23 23.16 14.32 29.80 14.81 0.05 3.00 0.69 -41.15 14.90 86.73 30.27 5.47 16.80 23.59 15.06 51.99 17.75

29 38.60 46.23 68.28 16.32 -15.77 -13.19 0.82 14.07 26.18 -31.38 -5.51 6.50 -12.16 -50.39 15.78 -14.91 29.07 14.26 14.29 30.45 64.36 73.81 14.35

32 -25.76 31.53 -3.21 20.48 -29.07 -10.12 46.56 41.55 26.10 -37.88 0.03 -11.76 7.64 -8.09 29.76 2.37 28.20 29.77 17.75 52.27 -0.47 86.91 13.39

34 32.91 26.54 63.33 -3.34 -55.30 -14.19 24.18 13.92 31.98 -35.71 -0.01 -13.29 -50.17 -28.82 -44.87 16.60 -15.36 13.11 16.08 35.00 -1.05 69.99 3.71

37 3.17 79.14 -51.14 -5.81 -1.36 -23.18 0.97 15.62 -4.90 -6.59 -0.14 -41.46 -5.46 -29.67 -15.61 0.82 -14.29 5.60 2.68 2.56 0.20 21.72 -3.05

39 9.44 22.31 -39.22 18.72 -51.27 -57.67 27.50 15.91 -0.28 -32.39 -3.09 -14.89 -15.94 0.64 -62.91 15.02 -1.60 18.39 5.98 69.82 0.37 10.76 -2.93

42 -34.08 -6.72 -70.94 -7.13 -41.86 -53.68 16.79 13.54 -14.90 -39.87 -0.05 -48.56 -43.32 -18.55 -60.20 0.54 1.41 3.30 14.42 -19.10 -8.62 26.72 -17.77

44 -33.33 24.53 -68.62 -0.42 72.76 35.41 14.07 13.68 9.30 -36.90 -0.44 4.79 -16.08 -38.72 3.87 0.44 27.22 6.96 6.74 53.77 -0.89 72.11 6.83
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Rotation (time 1)

Loudspeaker 1 2 3 4 5 6 7 8 9 10

Listener

11 12 13 14 15 16 17 18 19 20 21 22

Mean

all listeners
1 0.35 -5.82 0.70 1.26 0.49 0.86 7.95 1.93 4.09 1.33 0.32 0.70 0.56 -0.04 0.30 2.29 3.41 0.21 -0.19 0.54 -0.49 0.71 0.98

3 1.03 26.65 28.24 11.99 2.33 15.78 6.28 32.33 27.66 16.15 0.41 0.73 12.45 15.96 1.14 13.72 16.08 26.58 15.70 11.65 6.93 15.43 13.87

5 50.48 23.73 47.77 27.39 34.84 52.52 47.54 56.23 39.62 30.17 44 74 41 40 42.87 38.24 47.98 50.68 48.05 56.55 55.94 55.23 38.68 45.05 44.35

7 -6.78 53.93 77.59 21.99 52.66 75.77 34.52 15.66 66.86 32 18 -311 75 19 82.77 34.99 -13.61 59.54 79.95 42.74 77.37 81.94 59.18 66.61 48.54

13 0.62 10.01 15.18 11.39 14.78 1.28 17.60 14.01 13.93 17.47 0 43 1 43 6.52 17.67 17 87 15.64 29.71 13.29 6.88 3.96 4.93 7.28 10.99

19 7.02 1.56 -3.95 -0.21 -15.10 -0.97 30.14 27.66 25.74 9.64 -2 40 -8.87 -1.61 1.26 0.39 -0.58 1.09 1.30 1.36 6.18 -6.94 3.94 3.48

21 1.68 28.99 0.14 2.06 -10.22 3,07 7.94 0.19 0.86 0.16 1.00 1.78 1.87 26.07 0.48 -10.08 2.41 0.32 0.50 -2.86 -9.81 2.55 2.23

23 -17.23 12.08 -21.45 -24.70 -41.54 3.68 14.73 -15.58 -33.22 -39.04 -0.50 -2.13 -29.83 26.72 -44.49 5.02 38.91 -11.38 -18.69 -23.07 -27.52 1.90 -11.24

25 28.18 34.58 81.64 28.63 -56.30 77.41 54.37 86.44 59.39 -38.26 73.70 -34.15 38.57 47.42 -59.27 86.05 57.76 83.57 84.81 76.89 26.27 30.68 39.47

27 32.81 28.60 27.39 14.05 28.81 1.61 29.07 14.33 26.87 16.95 -0.63 16.24 34.58 36.82 13.88 15.63 43.96 16.11 27.27 23.87 18.17 4.83 21.42

29 33.28 39.99 56.95 -6.27 42.39 36.96 54.15 42.31 29.73 16.79 -0.19 20.17 42.15 58.81 45.42 28.84 73.50 32.55 42.19 30.84 24.57 53.35 36.29

32 36.49 10.91 40.31 36.98 31.89 31.23 30.49 27.20 22.64 30.33 -2.50 1.73 48.00 47.00 30.02 46.17 41.82 43.53 43.04 51.15 -2.01 74.00 32.75

34 14.11 21.53 27.70 21.20 12.98 3,56 27.54 31.10 22.96 -0.20 -1.60 -22.13 13.85 14.20 -0.40 16,45 13.18 32.19 17.30 29.93 1.76 5.69 13.77

37 0.56 1.36 -2.49 -22.47 -1.73 -6.99 9.67 0.09 -12.22 -7.91 -3.33 -24.69 -38.03 -0.50 -2.30 0.58 -14.04 -7.35 -0.13 -7.04 -16.52 -4.20 -7.26

39 1.91 13.59 -8.98 10.78 15.15 -3.45 45.44 21.83 12.10 3.64 -6.16 -1.42 2.08 19.81 6.72 1.34 2.56 8.25 21.30 19.84 -7.90 -8.62 7.72

42 -35.69 12.00 -38.01 -40.60 -50.93 -28.26 -10.97 6.27 -32.60 -43.65 -0.38 -41.99 -52.40 -21.86 -52.58 -45.74 -0.88 -22.96 -3,41 -37.64 -22.92 -11.29 -26.20

44 -34.48 6.66 -17.66 -21.72 -29.61 -6.35 6.30 13.52 -5.28 -30.17 -0.78 7.36 -20.49 8.59 -8.44 -7.93 -14.36 -2.29 -5.87 -21.02 -10.93 -5.75 -9.12
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Rotation (time 2)
Listener	 Mean

Loudspeaker	 1	 2	 3	 4	 5	 6	 7	 8	 9	 10	 11	 12	 13	 14	 15	 16	 17	 18	 19	 20	 21	 22	 all listeners
1 1.63 -0.73 0.9 4.99 1.6 -1.69 3.82 1.88 -0.89 1.32 1.67 0.97 -0.05 1.01 -0.51 3.48 2.44 -0.44 1.42 -0.36 -1.55 6.36 1.24

3 9.27 23.33 36.16 -0.56 17.06 17.28 -1.44 23.13 26.57 -0.15 1.98 -0.17 26.67 15.98 0.34 12 27.18 0.62 12.45 26.55 12.2 16.79 13.78

5 37.07 46.68 54.34 13.03 43.71 45.96 50.7 57.46 43.77 43.24 40.24 58.73 41.88 53.82 29.5 55.48 31.77 41.57 58.43 57.5 40.09 45.18 45.01

7 82.3 38.26 85.69 -21.39 41.93 -58.69 41.84 16.18 70.67 73.6 84.64 67.75 80.17 57.23 68.47 -58.93 67.72 70.25 75.71 80.97 63.66 48.4 48.93

13 10.43 18.03 0.79 7.05 15.96 -1.02 14.97 13.23 7.08 13.62 -1.05 11.15 6.91 8.75 10.76 14.27 -0.36 -0.05 7.78 6.03 -0.24 15.2 8.15

19 1.41 25.91 -6.16 -1.95 0.06 -5.6 9.09 29.2 -1.38 -3.23 -7.43 0.27 -13.12 30.22 -2.15 1.66 -0.71 10.31 -3.25 3.53 -4.35 -1.13 2.78

21 1.63 12.99 0.40 -7.38 -28.38 -0.12 6.70 -13.30 -0.97 -0.52 -0.35 1.87 -7.87 -20.66 -2.62 5.87 4.21 -0.07 -2.83 -1.44 -3.80 1.36 -2.51

23 3.48 22.63 -25.86 -32.77 -53.92 -51.16 16.42 -35.89 -33.55 -40.70 -27.12 0.90 -50.03 -27.87 -38.44 -42.77 3.73 1.03 -6.43 -39.61 -33.18 22.37 -21.31

25 55.11 79.79 77.57 5.43 56.74 70.47 52.97 14.75 80.75 -43.09 83.39 -72.46 58.22 54.94 -56.43 66.50 85.66 79.39 74.18 82.94 -0.92 35.24 42.78

27 27.97 21.84 38.03 7.07 29.20 -17.22 11.92 13.30 9.01 17.88 -1.64 16.45 32.14 21.10 17.51 29.19 12.90 2.19 30.18 30.68 24.87 33.85 18.56

29 30.51 34.60 67.42 -17.03 44.09 48.33 41.55 42.24 37.71 41.09 46.63 34.47 57.37 13.85 44.08 58.48 29.48 34.41 47.31 52.33 25.34 49.17 39.25

32 34.60 39.05 56.64 54.97 26.81 32.19 -3.22 28.90 29.54 34.56 -4.49 5.44 30.40 6.30 0.30 15.19 1.94 23.54 45.11 31.90 3.72 70.06 25.61

34 14.74 30.49 25.79 28.05 13.76 32.89 28.65 29.64 2.08 27.48 -5.75 19.69 1.31 -8.44 -2.04 16.29 15.54 33.54 28.13 11.32 -0.12 6.93 15.91

37 2.34 7.13 -7.50 -24.41 -5.33 -26.21 0.44 -0.36 -14.66 -4.62 -5.74 -1.43 -24.28 -29.55 -2.78 -16.82 2.73 1.02 -1.09 -4.66 -5.45 -5.35 -7.57

39 0.32 19.52 -25.28 -7.89 18.36 -1.27 45.01 28.49 -3.55 10.08 -6.78 -0.55 0.99 32.88 -2.55 1.26 2.53 1.89 14.96 11.14 -9.45 -9.67 5.47

42 -37.16 21.42 -37.24 -40.68 -58.95 -33.49 -13.46 13.00 -35.14 -43.58 -0.94 -59.54 -54.51 -57.04 -60.39 -46.57 -12.79 -11.40 -8.51 -53.06 -22.89 -19.78 -30.58

44 -43.17 4.80 -24.25 -26.42 -30.12 -12.62 -0.16 13.90 -21.00 -43.69 -1.00 4.42 -22.90 5.75 -16.08 -14.89 -13.77 -2.04 -13.44 -14.96 -17.95 -9.72 -13.61
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Absolute elevation error - Experiment 7

Motionless (time 1)
Listene

r
Loudspeaker 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 all listeners

1 2.18 2.90 6.03 2.41 0.07 1.56 5.24 1.96 6.03 0.43 0.64 4.23 4.72 9.92 0.16 1.28 1.57 0.80 1.41 8.24 1.17 0.94 2.90
3 29.51 27.35 12.40 29.46 14.45 19.09 3.44 0.19 7.26 29.00 29.70 29.40 6.13 9.27 29.48 28.36 0.44 20.81 28.98 18.48 26.78 9.33 18.61
5 24.65 36.14 10.16 30.16 60.10 16.42 11.42 0.32 40.42 53.76 20.76 58.16 48.33 40.60 61.72 32.26 21.66 25.29 18.02 14.00 39.53 16.58 30.93
7 82.42 59.77 94.34 87.37 3.31 46.14 32.56 60.28 64.93 74.66 94.79 87.02 91.74 58.07 61.44 45.66 79.70 86.21 76.22 55.18 89.10 94.59 69.34
13 0.83 54.72 9.44 4.72 56.39 3.47 13.42 14.05 62.58 14.42 0.10 1.91 9.66 50.22 6.98 15.08 7.16 9.05 5.56 9.55 1.48 77.32 19.46
19 18.30 4.02 44.47 26.79 20.79 12.09 21.83 14.15 26.90 7.34 0.11 2.17 3.33 45.32 0.11 29.88 8.77 3.25 0.44 30.78 1.59 33.89 16.20
21 30.73 21.23 50.80 29.00 23.93 28.64 46.94 29.98 37.06 13.26 31.38 32.55 22.54 36.26 30.26 17.00 51.78 33.13 30.19 19.80 29.70 28.45 30.66
23 55.07 52.83 93.08 31.77 2.90 20.62 83.77 61.00 30.94 37.33 60.62 58.82 28.62 55.87 17.22 51.29 87.86 59.64 50.68 28.33 33.71 80.07 49.18
25 99.81 131.99 126.63 111.74 31.19 36.02 131.49 119.52 117.10 107.10 89.86 100.70 98.80 141.00 89.53 143.76 114.47 100.85 104.36 119.59 89.03 143.16 106.71
27 8.09 15.69 2.09 46.68 2.05 30.16 2.85 16.76 6.24 8.84 28.21 21.50 29.51 24.06 18.46 15.81 23.34 25.52 2.86 27.10 28.89 34.47 19.05

29 88.40 7.95 4.68 60.61 25.82 87.13 28.26 32.36 31.74 87.35 62.71 60.09 70.37 46.49 62.29 2.49 26.49 53.05 31.98 22.65 44.87 12.88 43.21

32 20.62 2.49 62.65 112.12 26.36 104.28 48.42 27.41 31.54 64.10 39.93 63.38 68.01 23.44 48.57 59.92 49.09 54.81 45.84 37.32 62.25 12.93 48.43
34 20.06 0.65 63.19 63.29 86.31 23.35 9.19 0.51 2.56 64.48 36.31 30.17 26.32 22.06 48.96 14.13 0.65 34.88 27.82 0.71 36.50 38.11 29.56
37 38.86 32.46 16.67 27.19 40.55 24.69 56.84 59.48 57.54 25.05 95.02 35.28 16.79 29.44 24.85 31.00 35.69 39.56 29.29 41.31 20.70 57.49 37.99
39 64.31 106.38 2.66 84.02 74.19 17.29 72.85 88.99 86.40 57.28 62.01 60.84 58.82 114.91 105.61 59.87 60.85 72.28 60.60 112.51 64.03 144.00 74.12
42 29.85 79.65 11.07 43.28 11.81 17.27 84.73 74.24 83.17 28.97 59.34 53.47 40.78 115.20 137.40 60.37 86.43 53.42 58.92 44.47 56.69 120.37 61.40
44 75.69 87.34 39.91 55.40 116.48 40.66 63.16 43.93 53.72 9.04 29.64 35.45 11.87 77.41 25.42 59.38 27.90 35.89 53.27 29.91 24.17 100.26 49.81

Mean 40.55 42.56 38.25 49.77 35.10 31.11 42.14 37.95 43.89 40.14 43.60 43.24 37.43 52.91 45.20 39.27 40.23 41.67 36.85 36.47 38.25 59.11 41.62
all loudspeakers Grand Mean
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Motionless (time 2)
Listene

r
Mean

Loudspeaker 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 all listeners

1 0.03 9.41 0.96 2.77 0.87 1.19 2.01 12.60 19.59 0.40 0.41 3.43 1.32 10.98 0.07 1.18 1.86 5.83 0.55 6.31 0.63 1.75 3.83

3 14.83 24.69 7.33 27.96 30.09 29.07 18.05 16.97 0.79 17.12 28.97 25.60 0.60 25.83 45.32 1.62 30.00 20.17 16.74 4.95 12.85 1.29 18.22

5 30.12 22.70 22.54 39.70 38.71 36.61 8.35 10.85 34.03 23.57 58.35 52.47 40.69 30.79 60.05 21.00 57.42 16.40 16.76 19.16 21.46 17.54 30.88

7 46.98 67.35 47.85 75.55 145.00 131.24 75.97 59.94 63.67 88.65 90.06 137.42 136.91 56.89 133.79 59.08 32.90 74.13 60.17 61.60 79.19 9.27 78.80

13 12.24 71.84 4.99 0.87 59.89 40.90 13.88 12.80 25.03 11.35 0.12 4.11 12.59 37.26 15.49 15.11 12.35 3.16 6.89 14.19 0.15 78.95 20.64

19 0.20 18.04 51.00 16.90 0.71 11.98 43.47 25.67 29.60 31.57 0.10 4.39 2.08 12.89 1.21 0.02 1.69 18.97 2.93 56.99 0.21 29.21 16.36

21 31.54 32.63 44.69 30.29 16.24 30.48 37.75 30.17 34.08 29.42 30.55 30.54 8.82 18.08 29.45 23.74 30.93 37.62 23.03 30.46 31.14 27.97 29.07

23 54.55 71.64 50.28 29.88 7.57 48.45 89.85 61.87 35.39 30.83 60.58 58.72 21.86 8.13 13.51 24.21 69.93 58.57 54.72 33.64 28.56 85.91 45.39

25 89.41 121.41 124.87 119.57 16.17 65.55 125.68 103.25 131.80 52.05 89.99 78.44 42.67 125.13 144.46 87.95 103.77 92.27 97.99 141.95 86.81 147.00 99.46

27 14.67 14.52 42.53 29.34 77.16 14.77 6.84 15.68 0.20 15.19 29.95 27.00 29.31 71.15 15.10 56.73 0.27 24.53 13.20 6.41 14.94 21.99 24.61

29 21.40 13.77 8.28 43.68 75.77 73.19 59.18 45.93 33.82 91.38 65.51 53.50 72.16 110.39 44.22 74.91 30.93 45.74 45.71 29.55 4.36 13.81 48.05

32 85.76 28.47 63.21 39.52 89.07 70.12 13.44 18.45 33.90 97.88 59.97 71.76 52.36 68.09 30.24 57.63 31.80 30.23 42.25 7.73 60.47 26.91 49.06

34 2.91 3.46 33.33 33.34 85.30 44.19 5.82 16.08 1.98 65.71 30.01 43.29 80.17 58.82 74.87 13.40 45.36 16.89 13.92 5.00 31.05 39.99 33.86

37 33.17 109.14 21.14 24.19 28.64 6.82 30.97 45.62 25.10 23.41 29.86 11.46 24.54 0.33 14.39 30.82 15.71 35.60 32.68 32.56 30.20 51.72 29.91

39 69.44 82.31 20.78 78.72 8.73 2.33 87.50 75.91 59.72 27.61 56.91 45.11 44.06 60.64 2.91 75.02 58.40 78.39 65.98 129.82 60.37 70.76 57.34

42 25.92 53.28 10.94 52.87 18.14 6.32 76.79 73.54 45.10 20.13 59.95 11.44 16.68 41.45 0.20 60.54 61.41 63.30 74.42 40.90 51.38 86.72 43.25

44 3.33 54.53 38.62 29.58 102.76 65.41 44.07 43.68 39.30 6.90 29.56 34.79 13.92 8.72 33.87 30.44 57.22 36.96 36.74 83.77 29.11 102.11 42.06

Mean 31.56 47.01 34.90 39.69 47.11 39.92 43.51 39.35 36.06 37.25 42.40 40.79 35.34 43.86 38.77 37.26 37.76 38.75 35.57 41.47 31.93 47.82 39.46

all loudspeakers Grand Mean
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Rotation (time 1)
Listens

r
Loudspeaker 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 all listeners

1 0.35 5.82 0.70 1.26 0.49 0.86 7.95 1.93 4.09 1.33 0.32 0.70 0.56 0.04 0.30 2.29 3.41 0.21 0.19 0.54 0.49 0.71 1.57
3 28.97 3.35 1.76 18.01 27.67 14.22 23.72 2.33 2.34 13.85 29.59 29.27 17.55 14.04 28.86 16.28 13.92 3.42 14.30 18.35 23.07 14.57 16.34
5 9.52 36.27 12.23 32.61 25.16 7.48 12.46 3.77 20.38 29.83 15.26 18.60 17.13 21.76 12.02 9.32 11.95 3.45 4.06 4.77 21.32 14.95 15.65
7 96.78 36.07 12.41 68.01 37.34 14.23 55.48 74.34 23.14 57.82 93.11 14.81 7.23 55.01 103.61 30.46 10.05 47.26 12.63 8.06 30.82 23.39 41.46
13 0.62 10.01 15.18 11.39 14.78 1.28 17.60 14.01 13.93 17.47 0.43 1.43 6.52 17.67 17.87 15.64 29.71 13.29 6.88 3.96 4.93 7.28 10.99
19 7.02 1.56 3.95 0.21 15.10 0.97 30.14 27.66 25.74 9.64 2.40 8.87 1.61 1.26 0.39 0.58 1.09 1.30 1.36 6.18 6.94 3.94 7.18
21 31.68 58.99 30.14 32.06 19.78 33.07 37.94 30.19 30.86 30.16 31.00 31.78 31.87 56.07 30.48 19.92 32.41 30.32 30.50 27.14 20.19 32.55 32.23
23 42.77 72.08 38.55 35.30 18.46 63.68 74.73 44.42 26.78 20.96 59.50 57.87 30.17 86.72 15.51 65.02 98.91 48.62 41.31 36.93 32.48 61.90 48.76
25 118.18 124.58 171.64 118.63 33.70 167.41 144.37 176.44 149.39 51.74 163.70 55.85 128.57 137.42 30.73 176.05 147.76 173.57 174.81 166.89 116.27 120.68 129.47
27 2.81 1.40 2.61 15.95 1.19 28.39 0.93 15.67 3.13 13.05 30.63 13.76 4.58 6.82 16.12 14.37 13.96 13.89 2.73 6.13 11.83 25.17 11.14
29 26.72 20.01 3.05 66.27 17.61 23.04 5.85 17.69 30.27 43.21 60.19 39.83 17.85 1.19 14.58 31.16 13.50 27.45 17.81 29.16 35.43 6.65 24.93
32 23.51 49.09 19.69 23.02 28.11 28.77 29.51 32.80 37.36 29.67 62.50 58.27 12,00 13.00 29.98 13.83 18.18 16.47 16.96 8.85 62.01 14.00 28.53
34 15.89 8.47 2.30 8.80 17.02 26.44 2.46 1.10 7.04 30.20 31.60 52.13 16.15 15.80 30.40 13.55 16.82 2.19 12.70 0.07 28.24 24.31 16.53
37 30.56 31.36 27.51 7.53 28.27 23.01 39.67 30.09 17.78 22.09 26.67 5.31 8.03 29.50 27.70 30.58 15.96 22.65 29.87 22.96 13.48 25.80 23.47
39 63.49 67.66 67.33 89.44 71.94 54.38 105.87 75.17 87.75 57.19 54.47 57.72 63.17 66.73 75.98 61.41 62.59 74.62 87.63 88.53 53.66 52.44 69.96
42 25.79 62.57 21.22 19.48 17.09 36.97 51.53 59.53 29.95 16.29 60.17 35.57 9.71 73.32 15.24 15.09 71.02 25.48 61.69 37.79 37.06 57.21 38.17
44 4.21 38.52 18.93 12.98 0.91 29.92 42.75 43.13 40.45 13.36 29.44 40.30 11.93 41.43 29.20 29.03 15.06 27.47 31.71 2.92 26.09 28.23 25.36

Mean 31.11 36.93 26.42 33.00 22.04 32.60 40.17 38.25 32.38 26.93 44.18 30.71 22.63 37.52 28.17 32.03 33.90 31.27 32.18 27.60 30.84 30.22 31.87
all loudspeakers Grand Mean
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Rotation (time 2)
Listener

MLoudspeaker 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 all listeners
1 1.63 0.73 0.9 4.99 1.6 1.69 3.82 1.88 0.89 1.32 1.67 0.97 0.05 1.01 0.51 3.48 2.44 0.44 1.42 0.36 1.55 6.36 1.81
3 20.73 6.67 6.16 30.56 12.94 12.72 31.44 6.87 3.43 30.15 28.02 30.17 3.33 14.02 29.66 18 2.82 29.38 17.55 3.45 17.8 13.21 16.78
5 22.93 13.32 5.66 46.97 16.29 14.04 9.3 2.54 16.23 16.76 19.76 1.27 18.12 6.18 30.5 4.52 28.23 18.43 1.57 2.5 19.91 14.82 14.99
7 7.7 51.74 4.31 111.4 48.07 148.7 48.16 73.82 19.33 16.4 5.36 22.25 9.83 32.77 21.53 148.9 22.28 19.75 14.29 9.03 26.34 41.6 41.07
13 10.43 18.03 0.79 7.05 15.96 1.02 14.97 13.23 7.08 13.62 1.05 11 . 15 6.91 8.75 10.76 14.27 0.36 0.05 7.78 6.03 0.24 15.2 8.40
19 1.41 25.91 6.16 1.95 0.06 5.6 9.09 29.2 1.38 3.23 7.43 0.27 13.12 30.22 2.15 1.66 0.71 10.31 3.25 3.53 4.35 1.13 7.37
21 31.63 42.99 30.40 22.62 1.62 29.88 36.70 16.70 29.03 29.48 29.65 31.87 22.13 9.34 27.38 35.87 34.21 29.93 27.17 28.56 26.20 31.36 27.49
23 63.48 82.63 34.14 27.23 6.08 8.84 76.42 24.11 26.45 19.30 32.88 60.90 9.97 32.13 21.56 17.23 63.73 61.03 53.57 20.39 26.82 82.37 38.69
25 145.11 169.79 167.57 95.43 146.74 160.47 142.97 104.75 170.75 46.91 173.39 17.54 148.22 144.94 33.57 156.50 175.66 169.39 164.18 172.94 89.08 125.24 132.78
27 2.03 8.16 8.03 22.93 0.80 47.22 18.08 16.70 20.99 12.12 31.64 13.55 2.14 8.90 12.49 0.81 17.10 27.81 0.18 0.68 5.13 3.85 12.79
29 29.49 25.40 7.42 77.03 15.91 11.67 18.45 17.76 22.29 18.91 13.37 25.53 2.63 46.15 15.92 1.52 30.52 25.59 12.69 7.67 34.66 10.83 21.43
32 25.40 20.95 3.36 5.03 33.19 27.81 63.22 31.10 30.46 25.44 64.49 54.56 29.60 53.70 59.70 44.81 58.06 36.46 14.89 28.10 56.28 10.06 35.30
34 15.26 0.49 4.21 1.95 16.24 2.89 1.35 0.36 27.92 2.52 35.75 10.31 28.69 38.44 32.04 13.71 14.46 3.54 1.87 18.68 30.12 23.07 14.72
37 32.34 37.13 22.50 5.59 24.67 3.79 30.44 29.64 15.34 25.38 24.26 28.57 5.72 0.45 27.22 13.18 32.73 31.02 28.91 25.34 24.55 24.65 22.43
39 60.32 79.52 34.72 52.11 78.36 58.73 105.01 88.49 56.45 70.08 53.22 59.45 60.99 92.88 57.45 61.26 62.53 61.89 74.96 71.14 50.55 50.33 65.47
42 22.84 81.42 22.76 19.32 1.05 26.51 46.54 73.00 24.86 16.42 59.06 0.46 5.49 2.96 0.39 13.43 47.21 48.60 51.49 6.94 37.11 40.22 29.46
44 13.17 34.80 5.75 3.58 0.12 17.38 29.84 43.90 9.00 13.69 29.00 34.42 7.10 35.75 13.92 15.11 16.23 27.96 16.56 15.04 12.05 20.28 18.85

Mean 29.76 41.16 21.46 31.51 24.69 34.06 40.34 33.77 28.35 21.28 35.88 23.72 22.00 32.86 23.34 33.19 35.84 35.39 28.96 24.73 27.22 30.27 29.99
all loudspeakers	 Grand Mean
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Appendix A: Data

Front-back errors - Experiment 8 

Rotation 25 deg/sec 150 ms
Listener Mean

loudspeaker time 1 2 3 4 5 6 7 8 9 10 11 12 all listeners
13 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
13 2 0.0 1.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.17
13 3 0.0 1.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.17
13 4 0.0 1.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.17
13 5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.08
13 6 0.0 1.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.17
19 1 1.0 1.0 1.0 1.0 1.0 0.0 0.0 0.0 0.0 1.0 0.0 1.0 0.58
19 2 1.0 0.0 1.0 1.0 1.0 0.0 1 0 0.0 0.0 1.0 0.0 0.0 0.50
19 3 1.0 0.0 1.0 0.0 1.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.33
19 4 1.0 0.0 0.0 0.0 1.0 0.0 1.0 0.0 0.0 1.0 0.0 0.0 0.33
19 5 1.0 0.0 0.0 0.0 1.0 0.0 1.0 0.0 0.0 1.0 0.0 0.0 0.33
19 6 1.0 0.0 1.0 0.0 1.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.33

Mean
all loudspeakers

0.5 0.4 0.4 0.3 0.5 0.0 0.3 0.2 0.0 0.5 0.0 0.1 0.26

Rotation 25 deg/sec 200 ms
Listener Mean

loudspeaker time 1 2 3 4 5 6 7 8 9 10 11 12 all listeners
13 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
13 2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
13 3 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.08
13 4 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.08

13 5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
13 6 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.08
19 1 1.0 0.0 1.0 1.0 1.0 0.0 0.0 0.0 0.0 1.0 0.0 1.0 0.50
19 2 1.0 0.0 1.0 1.0 1.0 1.0 C).0 0.0 0.0 1.0 0.0 0.0 0.50
19 3 1.0 0.0 1.0 0.0 1.0 0.0 0.0 0.0 0.0 1.0 1.0 0.0 0.42
19 4 1.0 0.0 1.0 0.0 1.0 0.0 C).0 0.0 0.0 1.0 0.0 0.0 0.33
19 5 1.0 0.0 1.0 0.0 1.0 0.0 C).0 0.0 0.0 1.0 0.0 0.0 0.33
19 6 1.0 0.0 1.0 1.0 1.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.42

Mean
all loudspeakers

0.5 0.2 0.5 0.3 0.5 0.1 0.0 0.0 0.0 0.5 0.1 0.1 0.23

Rotation 25 deg/sec 250-ms
Listener Mean

loudspeaker time 1 2 3 4 5 6 7 8 9 10 11 12 all listeners

13 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
13 2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
13 3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
13 4 0.0 1.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.17
13 5 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.08
13 6 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.08
19 1 1.0 0.0 1.0 1.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.33
19 2 1.0 0.0 0.0 1.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.25
19 3 1.0 0.0 1.0 0.0 1.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.33
19 4 1.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.25

19 5 1.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.25
19 6 1.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.17

Mean
all loudspeakers

0.5 0.3 0.3 0.2 0.5 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.16
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Appendix A: Data

Rotation 25 deg/sec 300 ms
Listener Mean

loudspeaker time 1 2 3 4 5 6 7 8 9 10 11 12 all listeners
13 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
13 2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
13 3 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.08
13 4 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.08
13 5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
13 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
19 1 1.0 0.0 1.0 1.0 1.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.42
19 2 1.0 0.0 0.0 1.0 1.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.33
19 3 1.0 0 0 0.0 0.0 1.0 1.0 0.C) 0.0 0.0 1.0 0.0 0.0 0.33
19 4 1.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.25
19 5 1.0 0.0 0.0 0.0 1.0 0.0 0.C) 0.0 0.0 0.0 0.0 0.0 0.17
19 6 1.0 0.0 0.0 0.0 1.0 0.0 0.C) 0.0 0.0 1.0 0.0 0.0 0.25

Mean
all loudspeakers

0.5 0.1 0.1 0.3 0.5 0.1 0.0 0.0 0.0 0.4 0.0 0.0 0.16

Rotation 25 deg/sec 350 ms
Listener Mean

loudspeaker time 1 :2 3 4 5 6 7 8 9 10 11 12 all listeners
13 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
13 2 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.08
13 3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
13 4 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.08

13 5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
13 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
19 1 1.0 0.0 1.0 1.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.33
19 2 1.0 0.0 0.0 1.0 1.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.33
19 3 1.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.17
19 4 1.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.17
19 5 1.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.25
19 6 1.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.25

Mean
all loudspeakers

0.5 0.2 0.1 0.2 0.5 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.14

Rotation 50 deg/sec 150 ms
Listener Mean

loudspeaker time 1 2 3 4 5 6 7 8 9 10 11 12 all listeners

13 1 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.08
13 2 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.08
13 3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
13 4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
13 5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
13 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
19 1 1.0 0.0 1.0 0.0 1.0 0.0 0.0 1.0 1.0 0.0 1.0 1.0 0.58
19 2 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 1.0 1.0 1.0 0.33
19 3 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.08
19 4 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.08

19 5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.08

19 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.08

Mean
all loudspeakers

0.1 0.2 0.1 0.0 0.3 0.0 0.0 0.1 0.1 0.3 0.2 0.2 0.12
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loudspeaker time 1 2
13 1 0.0 0.0
13 2 0.0 0.0
13 3 0.0 0.0
13 4 0.0 0.0
13 5 0.0 0.0
13 6 0.0 0.0
19 1 1.0 0.0
19 2 1.0 0.0
19 3 0.0 0.0
19 4 0.0 0.0
19 5 0.0 0.0
19 6 0.0 0.0

Mean
all loudspeakers

0.2 0.0

loudspeaker time 1 2
13 1 0.0 0.0
13 2 0.0 0.0
13 3 0.0 0.0
13 4 0.0 0.0
13 5 0.0 0.0
13 6 0.0 0.0
19 1 1.0 0.0
19 2 0.0 0.0
19 3 0.0 0.0
19 4 0.0 0.0
19 5 0.0 0.0
19 6 0.0 0.0

Mean
all loudspeakers

0.1 0.0

loudspeaker time 1 2

13 1 0.0 0.0
13 2 0.0 0.0
13 3 0.0 0.0
13 4 0.0 0.0
13 5 0.0 0.0
13 6 0.0 0.0
19 1 1.0 0.0
19 2 0.0 0.0
19 3 0.0 0.0
19 4 0.0 0.0
19 5 0.0 0.0
19 6 0.0 0.0

Mean
all loudspeakers

0.1 0.0

Rotation 50 deg/sec 200 ms
Listener

3 4 5 6 7 8 9
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.C) 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 1.0 0.0 0.0 1.0 1.0
0.0 0.0 1.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 1.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.3 0.0 0.0 0.1 0.1

3 4 5 6 7 8 9
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 1.0 0.0 0.0 1.0 1.0
0.0 0.0 0.0 0.0 0 0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.1 0.0 0.0 0.1 0.1

Rotation 50 deg/sec 300 ms
Listener

3 4 5 6 7 8 9

0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 1.0 0.0 0.0 1.0 1.0
0.0 0.0 1.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.2 0.0 0.0 0.1 0.1

Mean

10 11 12 all listeners
0.0 0.0 0.0 0.00
0.0 0.0 0.0 0.00
0.0 0.0 0.0 0.00
0.0 0.0 0.0 0.00
0.0 0.0 0.0 0.00
0.0 0.0 0.0 0.00
0.0 1.0 1.0 0.50
1.0 1.0 1.0 0.42
0.0 0.0 0.0 0.00
0.0 0.0 1.0 0.17
0.0 0.0 0.0 0.00
1.0 0.0 0.0 0.08
0.2 0.2 0.3 0.10

Mean

10 11 12 all listeners

0.0 0.0 0.0 0.00
0.0 0.0 0.0 0.00
0.0 0.0 0.0 0.00
0.0 0.0 0.0 0.00
0.0 0.0 0.0 0.00
0.0 0.0 0.0 0.00
1.0 1.0 0.0 0.50
0.0 1.0 0.0 0.08
0.0 0.0 0.0 0.00
0.0 0.0 0.0 0.00
0.0 0.0 0.0 0.00
0.0 0.0 0.0 0.00

0.1 0.2 0.0 0.05

Mean

10 11 12 all listeners
0.0 0.0 0.0 0.00
0.0 0.0 0.0 0.00
0.0 0.0 0.0 0.00
0.0 0.0 0.0 0.00
0.0 0.0 0.0 0.00
0.0 0.0 0.0 0.00
0.0 1.0 0.0 0.42
0.0 1.0 0.0 0.17
0.0 0.0 0.0 0.00
0.0 0.0 0.0 0.00
0.0 0.0 0.0 0.00
0.0 0.0 0.0 0.00

0.0 0.2 0.0 0.05

Rotation 50 deg/sec 250 ms
Listener



4 5 64	 5	 6	 7	 87 8
0.0 0.0 0.00.0	 0.0	 0.0	 0.0	 0.00.0 0.0
0.0 0.0 0.00.0	 0.0	 0.0	 0.0	 0.00.0 0.0
0.0 0.0 0.00.0	 0.0	 0.0	 0.0	 0.00.0 0.0
0.0 0.0 0.00.0	 0.0	 0.0	 0.0	 0.00.0 0.0
0.0 0.0 0.00.0	 0.0	 0.0	 0.0	 0.00.0 0.0
0.0 0.0 0.00.0	 0.0	 0.0	 0.0	 0.00.0 0.0
0.0 1.0 0.00.0	 1.0	 0.0	 0.0	 0.00.0 0.0
0.0 1.0 0.00.0	 1.0	 0.0	 0.0	 0.00.0 0.0
0.0 0.0 0.00.0	 0.0	 0.0	 0.0	 0.00.0 0.0
0.0 0.0 0.00.0	 0.0	 0.0	 0.0	 0.00.0 0.0
0.0 0.0 0.00.0	 0.0	 0.0	 0.0	 0.00.0 0.0
0.0 0.0 0.00.0	 0.0	 0.0	 0.0	 0.00.0 0.0

0.0 0.2 0.00.0	 0.2	 0.0	 0.0	 0.00.0 0.0

Motionless 150 ms

300

Appendix A: Data

Rotation 50 deg/sec 350 ms

loudspeaker time 1 2 3
13 1 0.0 0.0 0.0
13 2 0.0 0.0 0.0
13 3 0.0 0.0 0.0
13 4 0.0 0.0 0.0
13 5 0.0 0.0 0.0
13 6 0.0 0.0 0.0
19 1 0.0 0.0 0.0
19 2 0.0 0.0 0.0
19 3 0.0 0.0 0.0
19 4 0.0 0.0 0.0
19 5 0.0 0.0 0.0
19 6 0.0 0.0 0.0

Mean
all loudspeakers

0.0 0.0 0.0

loudspeaker time 1 2 3
13 1 0.0 0.0 0.0
13 2 0.0 0.0 0.0
13 3 0.0 0.0 0.0
13 4 0.0 0.0 0.0

13 5 0.0 0.0 0.0
13 6 0.0 0.0 0.0
19 1 1.0 1.0 1.0
19 2 1.0 1.0 1.0
19 3 1.0 1.0 1.0
19 4 1.0 1.0 1.0
19 5 1.0 1.0 1.0
19 6 1.0 1.0 1.0

Mean
all loudspeakersall loudspeakers

0.5 0.5 0.5

Listener

Listener

4 5 6 7 8

0.0 0.0 0.0 0.0 1.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.013	 4	 0.0	 0.0	 0.0	 0.0	 0.0	 0.0	 0.0	 0.0	 0.0	 0.0	 0.0	 0.0	 0.000.0 0.0

0.0 0.0 0.013	 5	 0.0	 0.0	 0.0	 0.0	 0.0	 0.0	 0.0	 0.0	 0.0	 0.0	 0.0	 0.0	 0.000.0 0.0
0.0 0.0 0.013	 6	 0.0	 0.0	 0.0	 0.0	 0.0	 0.0	 0.0	 0.0	 0.0	 0.0	 0.0	 0.0	 0.000.0 0.0
1.0 1.0 1.019	 1	 1.0	 1.0	 1.0	 1.0	 1.0	 1.0	 1.0	 0.0	 0.0	 0.0	 1.0	 0.0	 0.671.0 0.0
1.0 1.0 1.019	 2	 1.0	 1.0	 1.0	 1.0	 1.0	 1.0	 0.0	 1.0	 1.0	 0.0	 1.0	 0.0	 0.750.0 1.0
1.0 1.0 1.019	 3	 1.0	 1.0	 1.0	 1.0	 1.0	 1.0	 0.0	 1.0	 1.0	 0.0	 1.0	 0.0	 0.750.0 1.0
1.0 1.0 1.019	 4	 1.0	 1.0	 1.0	 1.0	 1.0	 1.0	 0.0	 1.0	 1.0	 0.0	 1.0	 0.0	 0.750.0 1.0
1.0 1.0 1.019	 5	 1.0	 1.0	 1.0	 1.0	 1.0	 1.0	 0.0	 1.0	 1.0	 0.0	 1.0	 0.0	 0.750.0 1.0
1.0 1.0 1.019	 6	 1.0	 1.0	 1.0	 1.0	 1.0	 1.0	 0.0	 1.0	 1.0	 0.0	 1.0	 0.0	 0.750.0 1.0

0.5 0.5 0.5Mean	 0.5	 0.5	 0.5	 0.5	 0.5	 0.5	 0.1	 0.5	 0.4	 0.0	 0.5	 0.1	 0.380.1 0.5

Mean

9 10 11 12 all listeners
0.0 0.0 0.0 0.0 0.00
0.0 0.0 0.0 0.0 0.00
0.0 0.0 0.0 0.0 0.00
0.0 0.0 0.0 0.0 0.00
0.0 0.0 0.0 0.0 0.00
0.0 0.0 0.0 0.0 0.00
1.0 0.0 1.0 0.0 0.25
1.0 0.0 1.0 0.0 0.25
0.0 0.0 0.0 0.0 0.00
0.0 0.0 0.0 0.0 0.00
0.0 0.0 0.0 0.0 0.00
0.0 0.0 0.0 0.0 0.00
0.2 0.0 0.2 0.0 0.04

Mean

9 10 11 12 all listeners

0.0 0.0 0.0 0.0 0.08
0.0 0.0 0.0 1.0 0.08

0.0 0.0 0.0 0.0 0.0000
0.0 0.0 0.0 0.0 0.00

0.0 0.0 0.0 0.0 0.00
0.0 0.0 0.0 0.0 0.00
0.0 0.0 1.0 0.0 0.67
1.0 0.0 1.0 0.0 0.75
1.0 0.0 1.0 0.0 0.75
1.0 0.0 1.0 0.0 0.75
1.0 0.0 1.0 0.0 0.75
1.0 0.0 1.0 0.0 0.75

0.4 0.0 0.5 0.1 0.38
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Appendix A: Data

Motionless 250 ms
Listener Mean

loudspeaker time 1 :2 3 4 5 6 7 8 9 10 11 12 all listeners
13 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.08
13 2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
13 3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.08
13 4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.08
13 5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
13 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
19 1 1.0 1.0 1.0 1.0 1.0 1.0 0.0 0.0 1.0 0.0 1.0 0.0 0.67
19 2 1.0 1.0 1.0 1.0 1.0 1.0 0.0 1.0 1.0 0.0 1.0 0.0 0.75
19 3 1.0 1.0 1.0 1.0 1.0 1.0 0.0 0.0 1.0 0.0 1.0 0.0 0.67
19 4 1.0 1.0 1.0 1.0 1.0 1.0 0.0 1.0 1.0 0.0 1.0 0.0 0.75

19 5 1.0 1.0 1.0 1.0 1.0 1.0 0.0 1.0 1.0 0.0 1.0 1.0 0.83
19 6 1.0 1.0 1.0 1.0 1.0 1.0 0.0 1.0 1.0 0.0 1.0 0.0 0.75

Mean
all loudspeakers

0.5 0.5 0.5 0.5 0.5 0.5 0.0 0.4 0.5 0.0 0.5 0.3 0.39

Motionless 300 ms
Listener Mean

loudspeaker time 1 2 3 4 5 6 7 8 9 10 11 12 all listeners
13 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.08
13 2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.08
13 3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.08
13 4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.08
13 5 0.0 0.0 0.0 0.0 0.0 0.0 0 0 0.0 0.0 0.0 0.0 0.0 0.00
13 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
19 1 1.0 1.0 1.0 1.0 1.0 1.0 0.0 0.0 1.0 0.0 1.0 0.0 0.67
19 2 1.0 1.0 1.0 1.0 1.0 1.0 0.0 1.0 1.0 0.0 1.0 0.0 0.75
19 3 1.0 1.0 1.0 1.0 1.0 1.0 0.0 1.0 1.0 0.0 1.0 1.0 0.83
19 4 1.0 1.0 1.0 1.0 1.0 1.0 0.0 1.0 1.0 0.0 1.0 0.0 0.75
19 5 1.0 1.0 1.0 1.0 1.0 1.0 0.0 1.0 1.0 0.0 1.0 0.0 0.75
19 6 1.0 1.0 1.0 1.0 1.0 1.0 0.0 1.0 1.0 0.0 1.0 0.0 0.75

Mean
all loudspeakers

0.5 0.5 0.5 0.5 0.5 0.5 0.0 0.5 0.5 0.0 0.5 0.3 0.40

Motionless 350 ms
Listener Mean

loudspeaker time 1 2 3 4 5 6 7 8 9 10 11 12 all listeners

13 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 1.0 0.0 0.0 0.17
13 2 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 1.0 0.17
13 3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
13 4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00

13 5 0.0 0.0 0.0 0.0 0.0 0.0 C).0 0.0 0.0 0.0 0.0 0.0 0.00
13 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
19 1 1.0 1.0 1.0 1.0 1.0 1.0 0.0 0.0 1.0 1.0 1.0 0.0 0.75

19 2 1.0 1.0 1.0 1.0 1.0 1.0 0.0 1.0 1.0 0.0 1.0 1.0 0.83

19 3 1.0 1.0 1.0 1.0 1.0 1.0 0.0 1.0 1.0 0.0 1.0 0.0 0.75

19 4 1.0 1.0 1.0 1.0 1.0 1.0 0.0 1.0 1.0 0.0 1.0 1.0 0.83

19 5 1.0 1.0 1.0 1.0 1.0 1.0 0.0 1.0 1.0 0.0 1.0 1.0 0.83

19 6 1.0 1.0 1.0 0.0 1.0 1.0 0.0 1.0 1.0 0.0 1.0 0.0 0.67

Mean
all loudspeakers

0.5 0.5 0.5 0.4 0.5 0.5 0.1 0.5 0.5 0.2 0.5 0.3 0.42
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Appendix A: Data

Rotation 100 deg/sec 150 ms
Listener Mean

loudspeaker time 1 2 3 4 5 6 7 8 9 10 11 12 all listeners

13 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
13 2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 0.00
13 3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
13 4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
13 5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
13 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
19 1 0.0 1.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.17
19 2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
19 3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
19 4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.08

19 5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
19 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00

Mean
all loudspeakers

0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.02

Rotation 100 deg/sec 200 ms
Listener Mean

loudspeaker time 1 2 3 4 5 6 7 8 9 10 11 12 all listeners

13 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
13 2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
13 3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
13 4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
13 5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
13 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
19 1 0.0 1.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.17
19 2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.08
19 3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.08
19 4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
19 5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
19 6 0.0 0.0 0.0 0.0 0.0 0.0 C).0 0.0 0.0 0.0 0.0 0.0 0.00

Mean
all loudspeakers

0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.2 0.0 0.0 0.0 0.03

Rotation 100 deg/sec 250 ms
Listener Mean

loudspeaker time 1 2 3 4 5 6 7 8 9 10 11 12 all listeners

19 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
19 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
19 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
19 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
19 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
19 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
19 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.08
19 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
19 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.08
19 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
19 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
19 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00

Mean
all loudspeakers

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.01
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Appendix A: Data

Rotation 100 deg/sec 300 ms
Listener Mean

loudspeaker time 1 2 3 4 5 6 7 8 9 10 11 12 all listeners
19 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
19 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
19 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
19 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
19 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
19 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
19 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
19 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
19 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.08
19 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.08
19 6 0.0 C).0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
19 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00

Mean
all loudspeakers

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.01

Rotation 100 deg/sec 350 ms
Listener Mean

loudspeaker time 1 2 3 4 5 6 7 8 9 10 11 12 all listeners
19 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
19 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
19 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
19 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
19 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
19 6 0.0 0.0 0.0 0.0 0.0 0.0 0 0 0.0 0.0 0.0 0.0 0.0 0.00
19 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
19 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
19 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
19 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
19 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
19 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00

Mean
all loudspeakers

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
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Appendix A: Data

Actual rotation velocity - Experiment 8

deg/sec 150 msRotation 25
Listener Mean

loudspeaker time 1 2 3 4 5 6 7 8 9 10 11 12 all listeners
13 1 28.3 23.1 27.1 25.5 23.0 17.1 32.1 30.5 21.3 22.8 22.8 11.5 23.75
13 2 17.9 27.1 28.1 18.5 17.0 22.6 29.0 35.2 30.8 25.2 27.5 26.0 25.40
13 3 27.3 29.1 28.0 24.2 31.1 20.9 26.2 30.1 24.9 19.8 17.6 17.1 24.67
13 4 29.9 26.0 30.2 23.0 28.1 21.6 28.0 27.0 16.4 19.5 21.0 23.0 24.48
13 5 11.6 34.3 49.6 16.0 24.8 28.1 25 ..6 35.1 19.3 24.6 20.5 23.9 26.11
13 6 21.0 31.2 26.3 23.6 24.4 28.8 26.3 24.6 28.6 23.1 34.7 22.6 26.26
19 1 29.2 21.4 31.2 10.7 21.2 21.7 29.4 28.7 20.4 21.1 35.7 17.7 24.03
19 2 24.9 32.8 25.8 19.0 24.9 20.6 26.0 26.2 23.6 10.8 16.9 12.8 22.01
19 3 18.9 20.4 23.2 18.7 19.6 26.0 28.5 29.8 16.8 24.0 23.4 34.0 23.61
19 4 26.4 36.4 33.6 29.9 18.5 27.4 24.9 28.2 13.1 22.2 13.4 22.8 24.73
19 5 28.7 35.1 25.0 24.9 24.6 29.9 26.1 31.7 24.4 23.1 23.6 19.6 26.40
19 6 17.5 26.2 28.1 21.5 21.1 19.1 25.1 26.9 21.1 22.4 23.9 25.5 23.20

Mean
all loudspeakers

23.5 28.6 29.7 21.3 23.2 23.7 27.3 29.5 21.7 21.5 23.4 21.4 24.55

Rotation 25 deg/sec 200 ms
Listener Mean

loudspeaker time 1 2 3 4 5 6 7 8 9 10 11 12 all listeners
13 1 30.2 18.3 22.8 26.5 26.4 10.1 28.0 29.5 20.9 27.8 25.4 19.4 23.79
13 2 22.7 30.3 21.0 18.7 26.0 20.6 30.0 26.3 18.2 30.1 33.4 22.1 24.95
13 3 19.5 27.9 28.2 22.7 24.6 24.3 26.5 25.4 25.2 16.7 26.4 29.6 24.75
13 4 20.3 27.6 33.2 26.7 27.3 32.6 32.5 34.4 22.5 24.0 21.7 23.5 27.19
13 5 13.5 26.3 29.0 16.4 26.9 29.1 25.1 26.7 21.7 23.0 31.7 25.4 24.58
13 6 24 5 28 4 31 0 21.2 22.5 21.3 26.3 26.0 24.8 32.9 20.7 31.7 25.94
19 1 21 7 24 8 26.6 21.3 20.2 23.2 25.0 34.0 23.0 27.9 17.8 14.9 23.35
19 2 17.4 23 9 30.3 20.7 21.8 16.3 22.4 32.7 14.3 26.0 30.1 25.0 23.40
19 3 23.3 26.4 25.3 18.4 27.5 21.1 34.0 35.4 21.8 25.8 24.0 17.7 25.05
19 4 24.9 30.0 19.0 18.8 30.1 27.7 30.7 31.8 19.8 25.3 20.2 30.6 25.74
19 5 35.8 32.4 33.8 32.8 22.4 21.2 34.1 29.9 19.2 25.5 26.0 17.0 27.52
19 6 23.4 31.9 31.0 23.2 23.8 28.5 32.3 31.5 20.0 18.6 27.6 22.4 26.19

Mean
all loudspeakers

23.1 27.4 27.6 22.3 25.0 23.0 28.9 30.3 20.9 25.3 25.4 23.3 25.20

Rotation 25 deg/sec 250-ms
Listener Mean

loudspeaker time 1 2 3 4 5 6 7 8 9 10 11 12 all listeners

13 1 23.7 25.5 25.1 28.2 23.1 23.7 33.4 24.8 27.3 25.7 18.6 21.9 25.09
13 2 22.2 30.3 26.7 21.9 22.3 27.7 31.1 29.4 23.3 23.2 29.3 24.7 26.01
13 3 20.1 27.0 20.4 20.1 23.9 25.2 31.9 30.1 22.5 26.6 23.8 22.5 24.49
13 4 22.2 23.0 25.9 48.3 26.8 23.8 37.9 28.0 29.8 26.1 23.7 18.7 27.84
13 5 25.1 29.3 34.0 21.7 25.0 31.0 38.1 23.3 22.0 18.6 18.1 31.7 26.49
13 6 28.7 17.3 27.7 19.4 17.7 22.6 29.3 34.3 25.4 20.3 23.1 26.6 24.36

19 1 20.8 27.2 27.2 33.9 20.2 23.8 31.0 27.2 23.8 22.7 21.6 19.9 24.94
19 2 22.3 22.3 28.9 25.4 24.9 28.9 27.3 32.2 24.5 22.8 22.7 18.7 25.06

19 3 33.6 29.3 20.5 31.7 28.8 22.0 27.8 25.5 19.8 22.3 16.3 24.3 25.14
19 4 26.1 24.9 33.8 24.3 26.6 27.1 32.9 29.6 22.8 24.1 17.4 30.9 26.72

19 5 26.2 :30.8 28.7 40.1 21.1 13.8 25.1 31.4 29.9 24.4 21.9 19.7 26.09

19 6 22.4 33.9 21.9 28.9 28.0 25.0 26.1 25.8 26.2 21.4 28.5 23.2 25.93

Mean
all loudspeakers

24.4 26.7 26.7 28.7 24.0 24.6 31.0 28.5 24.8 23.2 22.1 23.6 25.68



loudspeaker time 1 2
13 1 26.6 34.3
13 2 30.5 31.3
13 3 27.3 26.4
13 4 11.5 25.9
13 5 21.0 34.6
13 6 23.3 39.5
19 1 6.6 15.4
19 2 9.3 26.2
19 3 35.6 23.0
19 4 17.1 24.8
19 5 14.0 25.0
19 6 21.1 25.4

Mean
all loudspeakers

20.3 27.6

loudspeaker time 1 :2
13 1 22.4 29.2
13 2 19.7 31.2
13 3 23.9 23.9
13 4 23.0 31.2
13 5 14.5 30.3
13 6 17.3 21.9
19 1 20.1 28.5
19 2 6.9 29.2
19 3 31.0 25.9
19 4 27.4 25.8
19 5 20.7 29.8
19 6 18.1 26.0

Mean
all loudspeakers

20.4 27.7

loudspeaker time 1 2
13 1 52.9 39.7
13 2 36.4 66.6
13 3 61.2 68.5
13 4 56.5 76.4
13 5 54.4 85.0
13 6 49.1 85.5
19 1 43.9 44.7
19 2 54.5 61.8
19 3 47.3 59.8
19 4 36.7 70.2
19 5 45.3 79.3
19 6 53.0 73.4

Mean
all loudspeakers

49.3 67.6

Mean

10 11 12 all listeners
32.6 25.2 17.9 26.17
31.6 25.9 32.1 28.70
23.3 24.2 33.6 28.13
28.8 23.6 23.8 25.35
26.8 24.0 24.6 27.05
20.3 30.0 24.4 27.42
19.4 25.5 18.5 23.70
1.9 21.1 28.1 23.93

18.5 22.6 24.9 25.88
24.5 28.1 37.1 25.84
23.2 18.6 27.9 23.41
17.0 27.0 17.6 24.69

22.3 24.6 25.9 25.86

Mean

10 11 12 all listeners
19.6 16.0 17.3 24.95
24.2 28.4 18.7 24.17
22.9 19.4 22.9 25.78
28.3 24.6 17.6 27.25
19.8 31.4 25.6 27.66
23.2 22.6 19.2 23.76
21.3 31.8 19.3 25.13
15.0 24.0 21.0 23.60
23.7 29.9 29.5 27.63
23.2 20.3 19.2 26.01
21.0 30.9 25.6 26.75
23.0 26.8 26.7 25.07

22.1 25.5 21.9 25.65

Mean

10 11 12 all listeners

53.9 55.7 61.5 56.46
57.0 56.0 49.6 56.36
42.8 44.0 47.0 53.42
54.6 47.9 48.2 57.32
51.3 53.1 63.1 62.34
45.7 44.5 40.7 55.94
50.5 63.5 50.7 54.13
56.1 51.4 55.1 57.89
52.8 47.5 39.0 54.55
54.4 65.9 42.6 58.54
39.4 50.5 52.3 60.77
53.5 54.5 43.8 57.97

51.0 52.9 49.5 57.14

Listener

3 4 5 6 7 8 9
25.3 25.9 30.8 13.5 27.7 31.0 23.4
31.6 32.3 33.4 17.6 25.6 31.4 21.3
35.3 17.2 29.8 29.9 35.1 34.0 21.5
24.6 20.1 26.4 28.8 45.4 27.1 18.2
33.8 34.3 24.8 19.7 23.3 30.0 27.7
27.3 30.3 25.2 28.4 29.2 29.6 21.7
29.9 27.0 26.6 22.1 48.5 25.3 19.6
34.5 27.7 26.8 32.4 29.2 23.5 26.5
29.4 27.6 29.0 24.2 24.8 25.7 25.3
28.0 22.5 19.3 21.0 35.6 29.5 22.7
36.0 20.1 32.1 22.1 27.8 25.6 8.6
25.2 35.0 26.0 19.0 31.9 25.2 26.0
30.0 26.7 27.5 23.2 32.0 28.2 21.9

Rotation 25 deg/sec 350 ms
Listener

3 4 5 6 7 8 9
32.7 27.8 25.7 19.5 36.2 30.0 23.0
26.0 32.4 21.8 20.6 23.0 29.5 14.5
31.6 27.0 22.6 25.6 23.5 23.7 42.7
30.3 31.0 27.1 25.5 36.9 31.8 19.6
36.0 30.7 31.8 22.6 33.5 20.8 34.8
27.5 24.9 25.8 26.3 29.3 25.3 21.8
27.3 17.7 31.7 28.1 21.7 29.1 25.1
33.4 32.7 17.7 24.1 29.9 28.2 21.3
28.0 17.8 30.3 27.1 28.5 32.2 27.8
28.9 21.6 31.9 29.0 36.0 26.8 22.1
28.3 30.3 27.7 21.6 24.2 28.6 32.3
32.6 23.1 27.5 28.0 33.2 24.0 11.9

30.2 26.4 26.8 24.8 29.7 27.5 24.7

Rotation 50 deg/sec 150 ms
Listener

3 4 5 6 7 8 9

71.7 48.7 53.7 57.6 45.1 62.2 74.9
63.1 43.3 66.5 57.6 60.4 65.1 54.7
63.4 48.2 59.7 47.7 59.1 67.6 32.1
57.7 56.4 55.9 51.1 54.4 62.2 66.5
64.0 53.9 72.2 51.3 63.0 70.7 66.3
51.1 60.3 63.3 50.3 56.8 69.9 54.2
57.4 60.5 59.5 69.1 55.8 48.3 45.6
62.3 57.7 59.5 55.4 61.1 75.1 44.9
71.1 43.6 47.3 60.8 55.9 62.1 67.5
60.7 58.8 62.0 59.7 52.2 76.2 63.1
78.3 60.4 83.7 52.8 50.9 68.8 67.6

57.2 60.4 70.7 51.5 50.0 62.8 64.9

63.2 54.4 62.8 55.4 55.4 65.9 58.5
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Appendix A: Data

Rotation 25 deg/sec 300 ms
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Appendix A: Data

Rotation 50 deg/sec 200 ms
Listener Mean

loudspeaker time 1 7 3 4 5 6 7 8 9 10 11 12 all listeners
13 1 47.5 60.0 63.2 72.4 61.9 55.5 58.8 58.7 50.4 53.0 49.0 50.0 56.70
13 2 67.1 43.4 67.3 55.4 56.5 52.6 71.7 72.3 61.7 52.6 49.6 53.4 58.62
13 3 53.5 62.4 58.7 49.0 70.3 52.3 58.9 69.4 56.8 61.2 51.8 46.7 57.57
13 4 51.0 76.0 67.9 48.4 71.3 50.3 61.2 60.5 51.1 66.1 46.4 50.6 58.39
13 5 51.2 83.1 47.8 75.7 50.7 49.2 62.2 62.6 80.8 53.6 40.1 53.3 59.19
13 6 51.9 65.6 53.2 42.0 64.9 50.0 57.3 62.1 50.6 42.1 49.3 46.0 52.91
19 1 54.7 59.9 64.2 441 63.8 58.5 64.9 54.7 64.0 65.9 47.1 48.5 57.52
19 2 58.4 69.0 70.3 47.9 73.5 46.8 60.1 72.8 72.2 59.4 60.4 40.8 60.97
19 3 52.1 60.6 45.9 56.9 64.4 48.7 57.7 65.7 56.0 48.8 48.3 24.3 52.45
19 4 60.9 63.7 62.5 56.4 46.6 50.8 58.8 64.9 68.1 52.5 54.5 48.4 57.33
19 5 48.4 76.0 53.9 51.2 72.2 51.3 52.3 71.1 74.6 43.7 60.9 35.5 57.61
19 6 53.7 67.8 58.0 39.1 58.8 60.4 60.3 57.3 42.3 49.0 53.0 41.6 53.45

Mean
all loudspeakers

54.2 65.6 59.4 53.2 62.9 52.2 60.3 64.3 60.7 54.0 50.9 449 56.89

Rotation 50 deg/sec 250 ms
Listener Mean

loudspeaker time 1 2 3 4 5 6 7 8 9 10 11 12 all listeners
13 1 52.3 57.0 60.4 48.9 57.9 41.4 74.6 80.3 52.0 40.9 53.2 49.9 55.73
13 2 47.9 65.6 69.4 54.7 49.7 50.6 60.9 65.5 65.7 62.7 64.5 57.4 59.54
13 3 47.9 77.1 55.7 63.8 72.8 53.7 56..1 59.7 44.8 56.4 50.0 55.3 57.77
13 4 51.9 69.3 64.9 60.1 60.5 45.2 66.3 72.7 51.3 57.2 60.4 46.9 58.90
13 5 55.1 73.2 56.5 70.0 82.8 55.2 57.7 74.1 59.7 51.0 55.7 46.1 61.42
13 6 47.5 7:3.2 59.0 60.3 87.2 53.5 67.8 59.8 61.2 49.7 49.2 56.7 60.42
19 1 41.3 57.7 62.7 57.4 40.6 60.2 58.7 62.1 58.4 43.8 57.4 63.1 55.27
19 2 51.5 68.9 59.7 46.7 64.4 53.8 62.8 79.2 55.1 68.4 53.1 49.9 59.46
19 3 57.6 78.6 58.6 70.6 66.6 56.5 59.0 58.1 49.2 52.7 54.0 51.5 59.41
19 4 54.2 69.8 58.0 71.4 63.6 53.4 53.4 69.6 50.7 46.5 45.6 46.6 56.90
19 5 56.8 71.3 57.6 58.9 64.1 59.5 48.5 64.7 70.7 43.4 47.1 13.5 54.67
19 6 58.8 71.0 59.2 33.3 66.3 57.1 58.1 64.7 70.7 46.6 52.9 36.4 56.24

Mean
all loudspeakers

51.9 69.4 60.1 58.0 64.7 53.3 60.3 67.5 57.5 51.6 53.6 47.8 57.98

Rotation 50 deg/sec 300 ms
Listener Mean

loudspeaker time 1 2 3 4 5 6 7 8 9 10 11 12 all listeners

13 1 36.1 49.4 56.9 72.5 65.7 47.8 69.9 68.2 56.6 44.7 36.0 53.8 54.79
13 2 57.4 55.0 61.7 97.4 70.0 58.1 60.6 75.1 62.5 58.0 57.0 52.2 63.75
13 3 52.1 70.6 73.3 61.4 77.0 57.4 54.9 66.8 56.8 47.5 48.3 51.0 59.75

13 4 56.5 76.8 69.2 69.1 80.4 48.5 66.2 74.7 72.7 54.4 63.9 57.2 65.80
13 5 45.8 69.0 60.3 47.9 75.0 52.9 54.2 74.9 71.0 51.3 54.5 85.0 61.81

13 6 59.3 60.6 61.2 61.5 55.6 49.4 58.5 67.1 81.5 48.0 46.3 57.4 58.85
19 1 47.4 48.1 60.4 59.4 53.2 67.1 60.5 65.8 49.7 44.0 36.0 50.1 53.48
19 2 52.5 53.4 74.3 54.7 68.5 46.8 59.5 75.9 56.6 68.7 48.4 53.7 59.40
19 3 67.5 57.7 60.3 54.2 67.0 47.0 59.5 50.8 65.1 59.1 57.1 43.8 57.42
19 4 51.0 75.8 75.9 54.6 42.7 44.6 55.2 82.3 65.4 59.8 63.2 58.7 60.76

19 5 53.1 77.0 56.6 69.5 93.0 47.7 61.5 67.1 62.2 61.7 53.5 71.4 64.51

19 6 55.0 61.3 59.7 45.9 57.3 50.4 59.2 63.3 78.4 51.3 48.5 45.3 56.29

Mean
all loudspeakers

52.8 62.9 64.1 62.3 67.1 51.5 60.0 69.3 64.9 54.0 51.1 56.6 59.72
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Appendix A: Data

Rotation 50 deg/sec 350 ms

loudspeaker time 1 2 3 4 5

Listener

6	 7 8 9 10 11 12

Mean

all listeners
13 1 59.6 63.0 65.0 65.6 59.5 54.1 61.1 62.5 71.6 48.9 58.9 69.3 61.58
13 2 53.7 47.6 77.0 53.0 82.1 55.1 63.4 68.0 56.5 62.6 51.9 60.5 60.96
13 3 65.8 75.5 60.6 66.6 61.6 55.5 58.7 70.0 56.6 62.9 55.0 46.5 61.28
13 4 62.5 78.5 61.5 45.2 52.5 46.7 60.9 75.8 76.3 54.2 51.3 60.2 60.46
13 5 46.9 68.9 60.6 38.8 68.6 51.6 59.7 65.3 64.6 47.9 60.4 63.0 58.01
13 6 54.1 70.1 69.2 63.0 64.7 55.5 51.0 64.6 90.5 66.6 47.3 57.2 62.81
19 1 29.2 62.7 56.6 76.7 61.2 59.6 61 3 64.1 46.6 40.6 47.2 47.4 54.41
19 2 57.8 64.0 69.4 61.5 58.1 49.2 68 ..1 72.7 110.0 53.5 68.6 53.5 65.52
19 3 61.9 76.6 56.3 59.1 61.9 59.2 59.6 67.9 57.3 53.5 60.6 33.9 58.98
19 4 43.5 77.7 72.1 59.6 62.8 54.6 70.8 75.6 69.0 55.4 54.2 31.7 60.57
19 5 54.4 7:2.7 53.4 56.5 72.0 49.1 69.7 68.7 75.5 46.1 43.3 46.0 58.94
19 6 50.8 7 .4.1 56.6 57.8 67.5 50.6 52.0 66.7 63.9 39.0 43.4 60.0 56.85

Mean
all loudspeakers

53.3 69.3 63.2 58.6 64.4 53.4 61.4 68.5 69.9 52.6 53.5 52.4 60.03
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Front-back errors - Experiment 9

Rotation 100 deg/sec 400-ms

loudspeaker 1 2 3 4 5
13 0.0 0.0 0.0 0.0 0.0
19 0.0 0.0 0.0 0.0 0.0
27 0.0 0.0 0.0 0.0 0.0
29 0.0 0.0 0.0 0.0 0.0
32 0.0 0.0 0.0 0.0 0.0
34 0.0 0.0 0.0 0.0 0.0
37 0.0 0.0 0.0 0.0 0.0
39 0.0 0.0 0.0 0.0 0.0
42 0.0 0.0 0.0 0.0 0.0
44 0.0 0.0 0.0 0.0 0.0

Mean 0.0 0.0 0.0 0.0 0.0
All
loudspeakers

loudspeaker 1 2 3 4 5
13 0.0 0.0 0.0 0.0 0.0
19 0.0 0.0 0.0 0.0 0.0
27 0.0 0.0 0.0 0.0 0.0
29 0.0 0.0 0.0 0.0 0.0
32 0.0 0.0 0.0 1.0 0.0
34 0.0 0.0 0.0 1.0 0.0
37 0.0 0.0 0.0 0.0 0.0
39 0.0 0.0 0.0 0.0 0.0
42 0.0 0.0 0.0 0.0 0.0
44 0.0 0.0 0.0 0.0 0.0

Mean 0.0 0.0 0.0 0.2 0.0
All
loudspeakers

Listener
6 7 8 9 10 11

0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 1.0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.1

Rotation 100 deg/sec 200-ms
Listener

6 7 8 9 10 11
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 1.0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.1

Mean
12 13 14 15 16 All listeners
0.0 0.0 0.0 0.0 0.0 0.00
0.0 0.0 0.0 0.0 0.0 0.00
0.0 0.0 0.0 0.0 0.0 0.00
0.0 0.0 0.0 0.0 0.0 0.00
0.0 0.0 0.0 1.0 0.0 0.13
0.0 0.0 0.0 00 0.0 0.00
0.0 0.0 0.0 0.0 0.0 0.00
0.0 0.0 0.0 0.0 0.0 0.00
0.0 0.0 0.0 0.0 0.0 0.00
0.0 0.0 0.0 0.0 0.0 0.00
0.0 0.0 0.0 0.1 0.0 0.01

Grand Mean

Mean
12 13 14 15 16 All listeners
0.0 0.0 0.0 0.0 0.0 0.00
nn 0.0 0.0 0.0 0.0 0.00
0.0 0.0 0.0 0.0 0.0 0.00
0.0 0.0 0.0 0.0 0.0 0.00
0.0 0.0 1.0 0.0 0.0 0.19
0.0 0.0 0.0 0.0 0.0 0.06
0.0 0.0 0.0 0.0 0.0 0.00
0.0 0.0 0.0 0.0 0.0 0.00
0.0 0.0 0.0 0.0 1.0 0.06
0.0 0.0 0.0 0.0 0.0 0.00
0.0 0.0 0.1 0.0 0.1 0.03

Grand Mean
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Rotation 50 deg/sec 800-ms

loudspeaker 1 2 3 4 5
13 0.0 0.0 0.0 0.0 0.0
19 0.0 0.0 0.0 0.0 0.0
27 0.0 0.0 0.0 0.0 0.0
29 0.0 0.0 0.0 0.0 0.0
32 0.0 0.0 0.0 0.0 0.0
34 0.0 0.0 0.0 0.0 0.0
37 0.0 0.0 0.0 0.0 0.0
39 0.0 0.0 0.0 0.0 0.0
42 0.0 0.0 0.0 0.0 0.0
44 0.0 0.0 0.0 0.0 0.0

Mean 0.0 0.0 0.0 0.0 0.0
All
loudspeakers

loudspeaker 1 2 3 4 5
13 0.0 0.0 0.0 0.0 0.0
19 0.0 0.0 0.0 0.0 0.0
27 0.0 0.0 0.0 0.0 0.0
29 0.0 0.0 0.0 0.0 0.0
32 0.0 0.0 0.0 1.0 0.0
34 0.0 0.0 0.0 1.0 0.0
37 0.0 0.0 0.0 0.0 0.0
39 0.0 0.0 0.0 0.0 0.0
42 0.0 0.0 0.0 0.0 0.0
44 0.0 0.0 0.0 0.0 0.0

Mean 0.0 0.0 0.0 0.2 0.0
All
loudspeakers

Listener
6 7 8 9 10 11

0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0

Rotation 50 deg/sec 400-ms
Listener

6 7 8 9 10 11
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0

Mean
12 13 14 15 16 All listeners
0.0 0.0 0.0 0.0 0.0 0.00
0.0 0.0 0.0 0.0 0.0 0.00
0.0 0.0 0.0 0.0 0.0 0.00
0.0 0.0 0.0 0.0 0.0 0.00
0.0 0.0 0.0 0.0 0.0 0.00
0.0 0.0 0.0 0.0 0.0 0.00
0.0 0.0 0.0 0.0 0.0 0.00
0.0 0.0 0.0 0.0 0.0 0.00
0.0 0.0 0.0 0.0 0.0 0.00
0.0 0.0 0.0 0.0 0.0 0.00
0.0 0.0 0.0 0.0 0.0 0.00

Grand Mean

Mean
12 13 14 15 16 All listeners
0.0 0.0 0.0 0.0 0.0 0.00
0.0 0.0 0.0 0.0 0.0 0.00
0.0 0.0 0.0 0.0 0.0 0.00
0.0 0.0 0.0 0.0 0.0 0.00
0.0 0.0 0.0 0.0 0.0 0.06
0.0 0.0 0.0 0.0 0.0 0.06
0.0 0.0 0.0 0.0 0.0 0.00
0.0 0.0 0.0 0.0 0.0 0.00
0.0 0.0 0.0 0.0 0.0 0.00
0.0 0.0 0.0 0.0 0.0 0.00
0.0 0.0 0.0 0.0 0.0 0.01

Grand Mean



Listener

6 7 8 9 10 11

0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0

Rotation Free 3000-ms (Time 2)
Listener

6 7 8 9 10 11

0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0
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Rotation Free 3000-ms (Time 1)

loudspeaker 1 2 3 4 5

13 0.0 0.0 0.0 0.0 0.0

19 0.0 0.0 0.0 0.0 0.0

27 0.0 0.0 0.0 0.0 0.0

29 0.0 0.0 0.0 0.0 0.0

32 1.0 0.0 0.0 0.0 0.0

34 0.0 0.0 0.0 0.0 0.0

37 0.0 0.0 0.0 0.0 0.0

39 0.0 0.0 0.0 0.0 0.0

42 0.0 0.0 0.0 0.0 0.0

44 0.0 0.0 0.0 0.0 0.0

Mean 0.1 0.0 0.0 0.0 0.0

All
loudspeakers

loudspeaker 1 2 3 4 5

13 0.0 0.0 0.0 0.0 0.0

19 0.0 0.0 0.0 0.0 0.0

27 0.0 0.0 0.0 0.0 0.0

29 0.0 0.0 0.0 0.0 0.0

32 1.0 0.0 0.0 0.0 0.0

34 0.0 0.0 0.0 0.0 0.0

37 0.0 0.0 0.0 0.0 0.0

39 0.0 0.0 0.0 0.0 0.0

42 0.0 0.0 0.0 0.0 0.0

44 0.0 0.0 0.0 0.0 0.0

Mean 0.1 0.0 0.0 0.0 0.0

All
loudspeakers

Mean

12 13 14 15 16 All listeners

0.0 0.0 0.0 0.0 0.0 0.00

0.0 0.0 0.0 0.0 0.0 0.00

0.0 0.0 0.0 0.0 0.0 0.00

0.0 0.0 0.0 0.0 0.0 0.00

0.0 0.0 0.0 0.0 0.0 0.06

0.0 0,0 0.0 0.0 0.0 0.00

0.0 0.0 0.0 0.0 0.0 0.00

0.0 0.0 0.0 0.0 0.0 0.00

0.0 0.0 0.0 0.0 0.0 0.00

0.0 0.0 0.0 0.0 0.0 0.00

0.0 0.0 0.0 0.0 0.0 0.01

Grand Mean

Mean

12 13 14 15 16 All listeners

0.0 0.0 0.0 0.0 0.0 0.00

0.0 0.0 0.0 0.0 0.0 0.00

0.0 0.0 0.0 0.0 0.0 0.00

0.0 0.0 0.0 0.0 0.0 0.00

0.0 0.0 0.0 0.0 0.0 0.06

0.0 0.0 0.0 0.0 0.0 0.00

0.0 0.0 0.0 0.0 0.0 0.00

0.0 0.0 0.0 0.0 0.0 0.00

0.0 0.0 0.0 0.0 0.0 0.00

0.0 0.0 0.0 0.0 0.0 0.00

0.0 0.0 0.0 0.0 0.0 0.01

Grand Mean
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Motionless 3000-ms (Time 1)

loudspeaker 1 2 3 4 5

13 0.0 0.0 1.0 0.0 1.0

19 1.0 0.0 0.0 1.0 0.0

27 0.0 0.0 1.0 0.0 1.0

29 0.0 0.0 1.0 0.0 1.0

32 1.0 1.0 0.0 1.0 0.0

34 0.0 0.0 0.0 1.0 0.0

37 0.0 0.0 0.0 0.0 0.0

39 0.0 0.0 0.0 0.0 0.0

42 0.0 1.0 1.0 0.0 1.0

44 0.0 0.0 1.0 0.0 1.0

Mean 0.2 0.2 0.5 0.3 0.5

All
loudspeakers

loudspeaker 1 2 3 4 5

13 0.0 0.0 0.0 0.0 1.0

19 1.0 0.0 0.0 0.0 0.0

27 0.0 0.0 1.0 0.0 1.0

29 0.0 0.0 0.0 0.0 1.0

32 0.0 0.0 0.0 1.0 0.0

34 0.0 0.0 0.0 1.0 0.0

37 0.0 1.0 0.0 0.0 0.0

39 0.0 0.0 0.0 1.0 0.0

42 0.0 0.0 1.0 0.0 1.0

44 0.0 0.0 1.0 0.0 1.0

Mean 0.1 0.1 0.3 0.3 0.5

All
loudspeakers

Listener

6 7 8 9 10 11

1.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0

1.0 0.0 1.0 1.0 0.0 0.0

1.0 1.0 1.0 1.0 0.0 1.0

1.0 1.0 0.0 0.0 0.0 0.0

0.0

0.0

0.0

1.0

0.0

0.0

,...	 ,,,u.v

0.0

0.0

0.0

0.0

0.0

0.0 1.0 0.0 0.0 0.0 0.0

1.0 0.0 0.0 0.0 1.0 1.0

1.0 0.0 1.0 0.0 1.0 1.0

0.6 0.4 0.3 0.2 0.2 0.3

Motionless 3000-ms (Time 2)
Listener

6 7 8 9 10 11

1.0 0.0 1.0 1.0 0.0 0.0

0.0 1.0 0.0 0.0 1.0 0.0

1.0 0.0 1.0 0.0 1.0 0.0

1.0 0.0 1.0 1.0 0.0 1.0

0.0 1.0 0.0 1.0 1.0 0.0

0.0 0.0 0.0 1.0 0.0 1.0

0.0 0.0 0.0 0.0 0.0 0.0

0.0 1.0 0.0 0.0 1.0 0.0

1.0 0.0 0.0 0.0 0.0 1.0

1.0 0.0 0.0 0.0 0.0 0.0

0.5 0.3 0.3 0.4 0.4 0.3

Mean

12 13 14 15 16 All listeners

0.0 0.0 1.0 1.0 1.0 0.38

0.0 0.0 1.0 0.0 0.0 0.19

0.0 1.0 1.0 0.0 0.0 0.44

0.0 1.0 1.0 1.0 1.0 0.69

1.0 0.0 0.0 0.0 0.0 0.38

0.0 0.0 1.0 1.0 0.0 0.19

0.0 0.0 1.0 0.0 0.0 0.13

0.0 1.0 0.0 1.0 0.0 0.19

0.0 1.0 0.0 0.0 0.0 0.44

0.0 1.0 1.0 0.0 0.0 0.50

0.1 0.5 0.7 0.4 0.2 0.35

Grand Mean

Mean

12 13 14 15 16 All listeners

0.0 1.0 0.0 0.0 0.0 0.31
,-., ,-,u.v

0.0

1.0

1.0

0.0

1.0

0.0

0.0

0.0

0.0

0.25

0.44

1.0 0.0 0.0 0.0 1.0 0.44

0.0 0.0 0.0 0.0 0.0 0.25

0.0 1.0 0.0 1.0 0.0 0.31

0.0 0.0 1.0 0.0 0.0 0.13

0.0 1.0 1.0 0.0 0.0 0.31

0.0 1.0 1.0 0.0 0.0 0.38

0.0 1.0 1.0 0.0 0.0 0.31

0.1 0.7 0.5 0.1 0.1 0.31

Grand Mean
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Apparent elevation - Experiment 9

loudspeaker	 1 2 3 4 5
7	 47.5 20.1 6.1 3.8 61.8
13	 51.7 12.5 5.6 1.8 22.9
19	 -6.8 -7.8 -18.8 -16.5 6.2
25	 -6.8 -5.8 23.8 -0.3 77.4
27	 49.1 15.9 22.3 3.6 30.8
29	 53.1 47.2 7.7 3.5 16.8
32	 -5.2 5.4 -20.9 3.0 3.9
34	 -4.7 -5.4 -14.1 -12.5 20.7
37	 -4.2 -5.7 -22.2 -19.3 4.9
39	 -4.8 -13.5 -7.6 -19.6 8.9
42	 -60.5 -71.3 -31.1 -13.0 -45.7
44	 -60.1 -12.5 -9.9 2.0 -37.9

Mean	 4.0
all loudspeakers

-1.7 -4.9 -5.3 14.2

Rotation 100 deg/sec 400-ms

Listener
6 7 8 96	 7	 8	 9	 10	 1110 11

1.3 2.0 1.2 -31.01.3	 2.0	 1.2	 -31.0	 46.5	 2.346.5 2.3
5.8 1.8 -3.1 19.75.8	 1.8	 -3.1	 19.7	 11.5	 2.111.5 2.1

-14.1 -21.7 -9.5-14.1	 -21.7	 -9.5	 -3.4	 -28.4	 -8.3-3.4 -28.4 -8.3
57.5 -20.6 -36.9 -87.857.5	 -20.6	 -36.9	 -87.8	 40.6	 74.340.6 74.3
13.8 13.9 24.113.8	 13.9	 24.1	 22.7	 35.5	 5.522.7 35.5 5.5
18.3 -14.4 -22.4 19.218.3	 -14.4	 -22.4	 19.2	 56.9	 19.856.9 19.8
-7.5 2.6 -13.5 -10.0-7.5	 2.6	 -13.5	 -10.0	 -32.8	 -0.8-32.8 -0.8

-21.8 -34.6 -2.9-21.8	 -34.6	 -2.9	 -37.8	 -34.3	 5.2-37.8 -34.3 5.2
-7.9 -22.2 -11.0-7.9	 -22.2	 -11.0	 -12.0	 -6.0	 8.6-12.0 -6.0 8.6
-7.2 -18.8 -19.4 -47.3-7.2	 -18.8	 -19.4	 -47.3	 -45.1	 25.1-45.1 25.1
-17.8 -25.0 -41.0 -58.142	 -60.5	 -71.3	 -31.1	 -13.0	 -45.7	 -17.8	 -25.0	 -41.0	 -58.1	 -38.6	 -23.0	 -20.4	 1.4	 -45.2	 -20.7	 53.4	 -28.54-17.8	 -25.0	 -41.0	 -58.1	 -38.6	 -23.0-38.6 -23.0

1.5 -16.3 -20.3 -27.044	 -60.1	 -12.5	 -9.9	 2.0	 -37.9	 1.5	 -16.3	 -20.3	 -27.0	 53.3	 -11.6	 2.4	 -11.1	 -42.4	 7.9	 -32.1	 -13.391.5	 -16.3	 -20.3	 -27.0	 53.3	 -11.653.3 -11.6
1.8 -12.8 -12.9Mean	 4.0	 -1.7	 -4.9	 -5.3	 14.2	 1.8	 -12.8	 -12.9	 -21.1	 4.9	 8.3	 -10.1	 -6.5	 -2.0	 7.9	 -3.9	 -2.51-21.11.8	 -12.8	 -12.9	 -21.1	 4.9	 8.34.9 -1.7	 -4.9	 -5.3	 14.2	 1.8	 -12.8	 -12.9	 -21.1	 4.9	 8.3	 -10.1	 -6.5	 -2.0	 7.9	 -3.9	 -2.518.3

MeanMean
12 13 14 1512	 13	 14	 15	 16	 all listeners16 all listeners

-10.7 3.7 4.0 12.6-10.7	 3.7	 4.0	 12.6	 81.6	 15,8181.6 15,81
3.0 6.3 10.6 11.03.0	 6.3	 10.6	 11.0	 8.4	 10.718.4 10.71

-17.6 -13.1 1.5 15.9-17.6	 -13.1	 1.5	 15.9	 2.6	 -8.752.6 -8.75
-43.4 7.5 3.7 7.8-43.4	 7.5	 3.7	 7.8	 5.1	 6.005.1 6.00
0.9 7.4 4.0 11.60.9	 7.4	 4.0	 11.6	 5.5	 16.665.5 16.66
6.8 5.9 -6.1 6.56.8	 5.9	 -6.1	 6.5	 -48.3	 10.64-48.3 10.64
-5.0 -14.2 61.5 -17.8-5.0	 -14.2	 61.5	 -17.8	 -52.9	 -6.51-52.9 -6.51
-9.2 -25.0 -5.1 8.0-9.2	 -25.0	 -5.1	 8.0	 -2.3	 -10.98-2.3 -10.98
-14.6 -37.3 -4.9 31.8-14.6	 -37.3	 -4.9	 31.8	 -9.6	 -8.22-9.6 -8.22
-13.9 -10.1 -5.8 20.2-13.9	 -10.1	 -5.8	 20.2	 -58.5	 -13.59-58.5 20.2	 -58.5	 -13.59-13.59
-20.4 1.4 -45.2 -20.7-20.4	 1.4	 -45.2	 -20.7	 53.4	 -28.5453.4 -28.54
2.4 -11.1 -42.4 7.92.4	 -11.1	 -42.4	 7.9	 -32.1	 -13.39-32.1 -13.39

-10.1 -6.5 -2.0 7.9-10.1	 -6.5	 -2.0	 7.9	 -3.9	 -2.51-3.9 -2.51
Grand MeanGrand Mean
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Rotation 50 deg/sec 800-ms

loudspeaker 1 2 3 4 5

7 52.0 66.8 0.9 -35.8 63.2

13 49.4 14.4 3.9 4.4 15.5

19 -3.7 -4.7 -22.4 -31.9 11.1

25 -62.4 -58.9 20.2 -25.4 66.2

27 42.4 17.3 2.6 6.5 31.9

29 51.7 19.9 3.6 1.4 24.0

32 1.1 -21.0 -5.5 -42.1 20.0

34 -7.8 18.3 -21.5 -48.5 24.3

37 -1.2 2.9 -15.9 -5.4 -1.7

39 -0.7 -2.9 -17.3 -32.6 -3.8

42 -64.0 -72.7 -26.2 -27.2 -15.0

44 67.0 -10.0 -13.5 -11.3 20.5

all loudspeakers

Mean

all loudspeakersall loudspeakers

10.3 -2.5 -7.6 -20.7 21.3

Listener

6 7 8loudspeaker	 1	 2	 3	 4	 5	 6	 7	 8	 9	 10	 11	 12	 13	 14	 15	 16	 all listeners9 10 11

-3.4 22.5 -49.5 -58.97	 52.0	 66.8	 0.9	 -35.8	 63.2	 -3.4	 22.5	 -49.5	 -58.9	 63.2	 64.9	 25.7	 -12.3	 49.1	 -22.2	 45.5	 16.9863.2 64.9

4.8 4.3 7.0 21.213	 49.4	 14.4	 3.9	 4.4	 15.5	 4.8	 4.3	 7.0	 21.2	 17.2	 -9.3	 0.8	 4.1	 -4.1	 12.0	 -12.3	 8.3317.2 -9.3

-15.2 -34.1 -12.3 -51.119	 -3.7	 -4.7	 -22.4	 -31.9	 11.1	 -15.2	 -34.1	 -12.3	 -51.1	 -25.2	 6.6	 -18.1	 -23.9	 -10.5	 -22.3	 -37.3	 -18.43-25.2 6.6

55.4 39.9 -62.9 -76.825	 -62.4	 -58.9	 20.2	 -25.4	 66.2	 55.4	 39.9	 -62.9	 -76.8	 36.2	 60.7	 -2.0	 35.2	 -30.2	 -24.3	 -59.5	 -5.5436.2 60.7

10.3 7.6 1.4 20.227	 42.4	 17.3	 2.6	 6.5	 31.9	 10.3	 7.6	 1.4	 20.2	 -25.6	 34.3	 5.1	 4.7	 4.0	 15.5	 -35.6	 8.90-25.6 34.3

19.9 -15.8 7.6 22.129	 51.7	 19.9	 3.6	 1.4	 24.0	 19.9	 -15.8	 7.6	 22.1	 26.4	 46.6	 15.4	 14.0	 -23.6	 13.4	 -29.1	 12.3426.4 46.6

-11.2 11.6 -19.3 -67.232	 1.1	 -21.0	 -5.5	 -42.1	 20.0	 -11.2	 11.6	 -19.3	 -67.2	 27.5	 45.0	 -7.2	 6.8	 19.0	 17.9	 -20.0	 -2.7827.5 45.0

-5.9 -20.5 -5.3 -17.334	 -7.8	 18.3	 -21.5	 -48.5	 24.3	 -5.9	 -20.5	 -5.3	 -17.3	 15.0	 6.2	 -19.7	 -7.0	 7.9	 6.7	 -21.0	 -6.0115.0 6.2

-21.2 -29.6 -20.3 -35.237	 -1.2	 2.9	 -15.9	 -5.4	 -1.7	 -21.2	 -29.6	 -20.3	 -35.2	 -4.6	 6.1	 -9.7	 -21.9	 -7.4	 -18.1	 -22.3	 -12.85-4.6 6.1

-26.4 -37.3 -18.2 -55.439	 -0.7	 -2.9	 -17.3	 -32.6	 -3.8	 -26.4	 -37.3	 -18.2	 -55.4	 3.1	 30.7	 -20.1	 -4.6	 -1.5	 -3.0	 -19.8	 -13.113.1 30.7

-23.1 -29.0 -8.6 -40.442	 -64.0	 -72.7	 -26.2	 -27.2	 -15.0	 -23.1	 -29.0	 -8.6	 -40.4	 -24.9	 -38.2	 -8.7	 -10.8	 -53.2	 7.8	 -55.4	 -30.61-24.9 -38.2

0.2 -24.3 -1.5 -26.144	 67.0	 -10.0	 -13.5	 -11.3	 20.5	 0.2	 -24.3	 -1.5	 -26.1	 -18.1	 -12.6	 0.4	 -8.5	 -24.8	 14.3	 -24.0	 -4.51-18.1 -12.6

-1.3 -8.7 -15.2Mean	 10.3	 -2.5	 -7.6	 -20.7	 21.3	 -1.3	 -8.7	 -15.2	 -30.4	 7.5	 20.1	 -3.2	 -2.0	 -6.3	 -0.2	 -24.2	 -3.94-30.4 7.54	 7.5	 20.120.1

Meann

12 13 14 15 16 all listeners

25.7 -12.3 49.1 -22.2 45.5 16.98

0.8 4.1 -4.1 12.0 -12.3 8.33

-18.1 -23.9 -10.5 -22.3 -37.3 -18.43

-2.0 35.2 -30.2 -24.3 -59.5 -5.54

5.1 4.7 4.0 15.5 -35.6 8.90

15.4 14.0 -23.6 13.4 -29.1 12.34

-7.2 6.8 19.0 17.9 -20.0 -2.78

-19.7 -7.0 7.9 6.7 -21.0 -6.01

-9.7 -21.9 -7.4 -18.1 -22.3 -12.85

-20.1 -4.6 -1.5 -3.0 -19.8 -13.11

-8.7 -10.8 -53.2 7.8 -55.4 -30.61

0.4 -8.5 -24.8 14.3 -24.0 -4.51

-3.2 -2.0 -6.3 -0.2 -24.2 -3.94

Grand MeanGrand Mean
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Rotation Free 3000-ms (Time 1)

loudspeaker 1 2 3 4 5
7 64.8 -61.3 72.5 -80.7 88.1
13 35.0 16.1 18.8 11.6 14.9
19 -1.8 -8.5 -6.0 -24.3 -2.0
25 -3.6 -72.9 80.7 -74.4 67.5
27 49.5 17.5 18.6 9.3 21.7
29 50.8 -69.3 39.5 84.6 63.1
32 81.0 20.6 37.6 -69.1 20.9
34 3.3 -3.4 28.5 -13.8 21.7
37 -3.1 -22.0 -26.3 -24.4 -21.7
39 -31.3 27.4 22.0 2.5 5.7
42 -61.9 -54.2 -59.1 -39.6 -41.7
44 -62.4 -2.6 1.7 -7.0 -16.0

Mean
all loudspeakers

10.0 -17.7 19.0 -18.8 18.5

Listener
otation Free 3000-ms (Time 2)otation Free 3000-ms (Time 2)

6	 7	 8	 9	 10	 116	 7	 8	 9	 10	 11
73.5	 68.8	 79.2	 -78.0	 84.6	 69.473.5	 68.8	 79.2	 -78.0	 84.6	 69.4
5.6	 -0.1	 15.0	 19.1	 16.3	 19.05.6	 -0.1	 15.0	 19.1	 16.3	 19.0
-4.6	 -8.1	 -5.8	 -5.4	 10.8	 -3.8-4.6	 -8.1	 -5.8	 -5.4	 10.8	 -3.8
83.5	 -74.2	 -66.0	 -71.4	 78.6	 31.783.5	 -74.2	 -66.0	 -71.4	 78.6	 31.7
18.5	 28.8	 21.2	 30.8	 40.4	 33.518.5	 28.8	 21.2	 30.8	 40.4	 33.5
26.8	 42.9	 47.2	 85.3	 51.3	 38.226.8	 42.9	 47.2	 85.3	 51.3	 38.2
-0.9	 57.1	 16.5	 45.6	 58.0	 3.3-0.9	 57.1	 16.5	 45.6	 58.0	 3.3
-9.0	 6.5	 9.1	 1.5	 -0.9	 8.2-9.0	 6.5	 9.1	 1.5	 -0.9	 8.2
-22.6	 -17.1	 -5.5	 -13.8	 -4.0	 -7.1-22.6	 -17.1	 -5.5	 -13.8	 -4.0	 -7.1
-5.5	 16.5	 -2.2	 23.7	 27.5	 -15.731.3	 27.4	 22.0	 2.5	 5.7	 -5.5	 16.5	 -2.2	 23.7	 27.5	 -15.7	 0.1	 1.0	 6.5	 -5.9	 36.3	 6.78-5.5	 16.5	 -2.2	 23.7	 27.5	 -15.7

-36.2	 -44.0	 -55.8	 -58.5	 -35.5	 -51.042	 -61.9	 -54.2	 -59.1	 -39.6	 -41.7	 -36.2	 -44.0	 -55.8	 -58.5	 -35.5	 -51.0	 -48.2	 -44.7	 -53.6	 -46.1	 -55.5	 -49.09-36.2	 -44.0	 -55.8	 -58.5	 -35.5	 -51.0
-12.9	 -23.5	 -25.0	 -17.8	 -13.3	 -28.744	 -62.4	 -2.6	 1.7	 -7.0	 -16.0	 -12.9	 -23.5	 -25.0	 -17.8	 -13.3	 -28.7	 -10.4	 -11.1	 -19.3	 -3.5	 -26.6	 -17.39-12.9	 -23.5	 -25.0	 -17.8	 -13.3	 -28.7

Mean	 10.0	 -17.7	 19.0	 -18.8	 18.5	 9.7	 4.5	 2.3	 -3.2	 26.1	 8.1	 4.9	 1.4	 22.8	 2.2	 7.3	 6.079.7	 4.5	 2.3	 -3.2	 26.1	 8.19.7	 4.5	 2.3	 -3.2	 26.1	 8.1

MeanMean
12 13 14 1512	 13	 14	 15	 16	 all listeners16 all listeners

88.3 19.8 86.5 65.788.3	 19.8	 86.5	 65.7	 69.3	 444169.3 4441
4.7 9.4 21.0 19.24.7	 9.4	 21.0	 19.2	 3.9	 14.333.9 14.33

-10.3 -1.1 8.0 -9.6-10.3	 -1.1	 8.0	 -9.6	 -6.1	 -4.91-6.1 -4.91
-59.6 -48.6 87.9 16.0-59.6	 -48.6	 87.9	 16.0	 -61.7	 -5.41-61.7 -5.41
21.1 32.7 18.5 24.621.1	 32.7	 18.5	 24.6	 15.6	 25.1415.6 25.14
46.4 43.2 76.7 -34.546.4	 43.2	 76.7	 -34.5	 57.8	 40.6057.8 40.60
26.2 29.5 41.2 4.326.2	 29.5	 41.2	 4.3	 57.1	 26.8157.1 26.81
17.6 2.4 6.7 7.817.6	 2.4	 6.7	 7.8	 5.7	 5.745.7 5.74
-16.8 -15.6 -7.1 -11.2-16.8	 -15.6	 -7.1	 -11.2	 -7.9	 -14.13-7.9 -14.13

0.1 1.0 6.5 -5.90.1	 1.0	 6.5	 -5.9	 36.3	 6.7836.3 6.78
-48.2 -44.7 -53.6 -46.1-48.2	 -44.7	 -53.6	 -46.1	 -55.5	 -49.09-55.5 -49.09
-10.4 -11.1 -19.3 -3.5-10.4	 -11.1	 -19.3	 -3.5	 -26.6	 -17.39-26.6 -17.39
4.9 1.4 22.8 2.24.9	 1.4	 22.8	 2.2	 7.3	 6.077.3 6.07

Grand MeanGrand Mean
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Motionless 3000-ms (Time 1)

Motionless 3000-ms (Time 2)

Mean	 10.0
all loudspeakers

-0.9 -15.7 -14.4 6.0

13	 66.8	 -70.2	 -19.2	 -10.7	 11.4	 2.0	 -13.0	 -57.9	 87.9	 -60.6	 74.9	 -10.8	 4.8	 3.8	 9.1	 46.7	 4.06
19	 -64.2	 -8.7	 -7.2	 -10.4	 12.4	 -5.6	 -21.9	 -12.0	 -33.8	 46.9	 6.6	 -9.6	 6.1	 -59.5	 -4.8	 -3.2	 -10.55
25	 65.1	 6.2	 34.4	 -24.9	 20.4	 80.3	 19.8	 -49.7	 -75.5	 66.2	 79.3	 -38.3	 5.3	 -11.0	 48.8	 -53.5	 10.80
27	 79.7	 72.5	 -4.2	 -12.9	 -3.1	 6.8	 0.5	 -11.4	 79.6	 72.4	 64.0	 4.0	 -11.5	 4.2	 48.0	 -33.7	 22.18
29	 70.4	 12.1	 -5.5	 -12.8	 -14.8	 -3. R	7.6	 -32.2	 59.8	 -58.8	 7.8	 4.0	 -19.3	 -22.0	 -3.6	 49.8	 2.44
32	 69.4	 13.6	 22.2	 -10.8	 13.2	 88.2	 -10.9	 -39.6	 -57.3	 72.0	 50.2	 -26.1	 -23.9	 -61.9	 -33.5	 -53.9	 0.68
34	 -4.4	 -4.2	 40.2	 -10.1	 -4.5	 4.2	 15.6	 -8.2	 -8.1	 39.2	 8.4	 -8.6	 -5.1	 -76.9	 46.7	 -61.9	 -2.35
37	 -6.0	 6.9	 -35.6	 -23.2	 -3.1	 -4.7	 -1.8	 -3.3	 -5.5	 15.4	 7.3	 -9.4	 -23.6	 -74.3	 -48.3	 -43.5	 -15.80
39	 -5.5	 -16.8	 23.6	 -32.0	 -8.8	 -6.7	 -12.1	 -43.4	 -5.0	 57.7	 31.0	 -44.6	 -10.1	 -34.5	 -40.4	 28.3	 -7.44
42	 -59.2	 8.2	 -50.1	 -24.6	 -18.1	 2.7	 -24.7	 -64.8	 -54.1	 -7.4	 50.6	 -44.3	 -23.4	 -69.3	 -63.4	 -49.4	 -30.70
44	 -65.4	 -58.4	 -6.2	 -24.5	 7.6	 19.8	 -11.1	 2.5	 -58.1	 57.3	 6.7	 -41.8	 -2.6	 -10.4	 32.0	 -55.0	 -12.98

Mean	 18.0	 -0.5	 0.0	 -18.6	 1.5	 16.4	 -2.6	 -29.7	 -4.1	 20.0	 36.7	 -19.2	 -10.1	 -38.2	 2.6	 -18.5	 -2.89
all loudspeakers	 Grand Mean

loudspeaker	 1	 2	 3	 4	 5	 6	 7	 8	 9	 10	 11	 12	 13	 14	 15	 16	 all listeners
7	 68.0	 15.1	 39.2	 -10.8	 0.9	 -3.7	 -6.2	 -10.7	 -78.8	 49.9	 30.5	 -57.9	 3.5	 -47.0	 -50.1	 53.6	 -0.30
13	 4.1	 13.8	 47.6	 -7.6	 9.6	 84.2	 8.8	 12.6	 78.3	 -44.3	 -36.4	 4.9	 19.1	 61.5	 5.0	 -52.4	 13.06
19	 -65.8	 -9.9	 -7.9	 -19.7	 22.3	 -6.6	 -25.8	 -6.4	 6.6	 -9.6	 21.7	 -49.2	 -9.5	 -30.7	 6.8	 -3.4	 -11.69
25	 65.1	 -5.3	 65.4	 -8.1	 78.2	 75.9	 -5.3	 -4.6	 -75.9	 67.9	 63.2	 -38.6	 11.6	 -20.2	 45.2	 55.0	 23.10
27	 3.9	 17.2	 -63.5	 -11.6	 11.9	 86.6	 -22.6	 -26.8	 87.0	 80.2	 33.6	 -11.8	 -1.2	 -57.4	 49.3	 -27.5	 9.20
29	 66.5	 13.0	 -56.2	 -12.2	 38.6	 -21.8	 -28.6	 0.7	 -69.1	 -57.1	 24.6	 -50.1	 4.2	 81.4	 44.3	 11.1	 -0.67
32	 -5.9	 8.7	 -19.0	 -11.1	 -17.4	 -6.0	 -9.9	 -13.8	 -74.1	 -47.9	 21.5	 38.3	 -14.5	 23.4	 -46.5	 -2.5	 -11.03
34	 -6.0	 -6.3	 -34.6	 -9.3	 5.5	 -6.5	 7.5	 -3.4	 -39.7	 46.7	 51.7	 -32.4	 5.0	 -66.7	 -22.3	 -4.0	 -7.17
37	 -6.9	 -10.3	 -8.8	 -22.5	 -21.6	 -8.7	 -10.7	 -24.1	 -20.2	 55.6	 7.5	 -19.1	 -10.9	 -75.2	 -18.4	 -59.2	 -15.85
39	 -6.0	 21.1	 -51.1	 -37.3	 -20.3	 75.5	 -0.1	 -26.5	 52.0	 -61.9	 -33.0	 -32.8	 3.4	 -75.7	 19.1	 -50.0	 -13.97
42	 -64.5	 -67.2	 -64.0	 -10.6	 -33.8	 -13.1	 -26.5	 -39.9	 -42.1	 54.9	 23.3	 -55.7	 -14.3	 -65.0	 -26.3	 -60.3	 -31.57
44	 68.0	 -0.5	 -34.9	 -11.5	 -2.3	 84.2	 -25.3	 -8.5	 -74.9	 69.1	 -54.6	 -27.4	 -7.7	 -47.9	 -54,0	 -60.4	 -11.7944	 68.0	 -0.5	 -34.9	 -11.5	 -2.3	 84.2	 -25.3	 -8.5	 -74.9	 69.1	 -54.6	 -27.4	 -7.7	 -47.9	 -54,0	 -60.4	 -11.79

28.3	 -12.1	 -12.6	 -20.9	 17.0	 12.8

-60.6	 54.2	 -4.9	 -18.4	 -46.8	 41.0	 6.9	 5.02

Listener	 Mean

3	 -65.0	 -26.3	 -60.3	 -31.57

-27.6 -0.9 -26.6 -4.0 -16.7 -4.89
Grand Mean
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Absolute elevation error - Experiment 9

Rotation 100 deg/sec 400-ms

loudspeaker	 1 2 3 4 5
7	 42.5 69.9 83.9 86.2 28.2
13	 51.7 12.5 5.6 1.8 22.9
19	 6.8 7.8 18.8 16.5 6.2
25	 83.2 84.2 113.8 89.7 167.4
27	 19.1 14.1 7.7 26.4 0.8
29	 6.9 12.9 52.3 56.5 43.2
32	 65.2 54.6 80.9 57.0 56.1
34	 34.7 35.4 44.1 42.5 9.3
37	 25.8 24.3 7.9 10.8 34.9
39	 55.2 46.5 52.4 40.4 68.9
42	 0.5 11.3 28.9 47.0 14.3
44	 30.1 17.5 20.1 32.0 7.9

Mean	 35.1
all loudspeakers

32.6 43.0 42.2 38.3

Listener
 100 deg/sec 200-ms 100 deg/sec 200-ms

6	 7	 8	 9	 10	 116	 7	 8	 9	 10	 11
88.7	 88.0	 88.8	 121.0	 43.5	 87.788.7	 88.0	 88.8	 121.0	 43.5	 87.7
5.8	 1.8	 3.1	 19.7	 11.5	 2.15.8	 1.8	 3.1	 19.7	 11.5	 2.1
14.1	 21.7	 9.5	 3.4	 28.4	 8.314.1	 21.7	 9.5	 3.4	 28.4	 8.3
147.5	 69.4	 53.1	 2.2	 130.6	 164.3147.5	 69.4	 53.1	 2.2	 130.6	 164.3
16.2	 16.1	 5.9	 7.3	 5.5	 24.516.2	 16.1	 5.9	 7.3	 5.5	 24.5
41.7	 74.4	 82.4	 40.8	 3.1	 40.241.7	 74.4	 82.4	 40.8	 3.1	 40.2
67.5	 57.4	 73.5	 70.0	 92.8	 60.867.5	 57.4	 73.5	 70.0	 92.8	 60.8
51.8	 64.6	 32.9	 67.8	 64.3	 24.851.8	 64.6	 32.9	 67.8	 64.3	 24.8
22.1	 7.8	 19.0	 18.1	 24.0	 38.622.1	 7.8	 19.0	 18.1	 24.0	 38.6
52.8	 41.3	 40.6	 12.7	 14.9	 85.139	 55.2	 46.5	 52.4	 40.4	 68.9	 52.8	 41.3	 40.6	 12.7	 14.9	 85.1	 46.1	 49.9	 54.2	 80.2	 1.5	 46.4152.8	 41.3	 40.6	 12.7	 14.9	 85.1
42.2	 35.0	 19.0	 1.9	 21.4	 37.042	 0.5	 11.3	 28.9	 47.0	 14.3	 42.2	 35.0	 19.0	 1.9	 21.4	 37.0	 39.7	 61 .4	 14.8	 39.3	 113.4	 32.9342.2	 35.0	 19.0	 1.9	 21.4	 37.0
31.5	 13.8	 9.7	 3.0	 83.3	 18.444	 30.1	 17.5	 20.1	 32.0	 7.9	 31.5	 13.8	 9.7	 3.0	 83.3	 18.4	 32.4	 18.9	 12.4	 37.9	 2.1	 23.1831.5	 13.8	 9.7	 3.0	 83.3	 18.4

Mean	 35.1	 32.6	 43.0	 42.2	 38.3	 48.5	 40.9	 36.5	 30.6	 43.6	 49.3	 40.7	 45.5	 35.6	 49.4	 44.2	 41.0048.5	 40.9	 36.5	 30.6	 43.6	 49.348.5	 40.9	 36.5	 30.6	 43.6	 49.3

MeanMean
12 13 14 1512	 13	 14	 15	 16	 all listeners16 all listeners

100.7 86.3 86.0 77.4100.7	 86.3	 86.0	 77.4	 8.4	 74.198.4 74.19
3.0 6.3 10.6 11.03.0	 6.3	 10.6	 11.0	 8.4	 11.108.4 11.10
17.6 13.1 1.5 15.917.6	 13.1	 1.5	 15.9	 2.6	 12.022.6 12.02
46.6 97.5 93.7 97.846.6	 97.5	 93.7	 97.8	 95.1	 96.0095.1 96.00
29.1 22.6 26.0 18.429.1	 22.6	 26.0	 18.4	 24.5	 16.5124.5 16.51
53.2 54.1 66.1 53.553.2	 54.1	 66.1	 53.5	 108.3	 49.36108.3 49.36
65.0 74.2 1.5 77.865.0	 74.2	 1.5	 77.8	 112.9	 66.70112.9 66.70
39.2 55.0 35.1 22.139.2	 55.0	 35.1	 22.1	 32.3	 40.9832.3 40.98
15.5 7.3 25.1 61.815.5	 7.3	 25.1	 61.8	 20.4	 22.7020.4 22.700
46.1 49.9 54.2 80.246.1	 49.9	 54.2	 80.2	 1.5	 46.411.5 46.41
39.7 61 .4 14.8 39.339.7	 61 .4	 14.8	 39.3	 113.4	 32.93113.4 32.93
32.4 18.9 12.4 37.932.4	 18.9	 12.4	 37.9	 2.1	 23.182.1 23.18
40.7 45.5 35.6 49.440.7	 45.5	 35.6	 49.4	 44.2	 41.0044.2 41.00

Grand MeanGrand Mean
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Rotation 50 deg/sec 800-ms

loudspeaker	 1 2 3 4 5

7	 38.0 23.2 89.1 125.8 26.8

13	 49.4 14.4 3.9 4.4 15.5

19	 3.7 4.7 22.4 31.9 11.1

25	 27.6 31.1 110.2 64.6 156.2

27	 12.4 12.7 27.4 23.5 1.9

29	 8.3 40.1 56.4 58.6 36.0

32	 58.9 81.0 65.5 102.1 40.0

34	 37.8 11.7 51.5 78.5 5.7

37	 28.8 32.9 14.1 24.6 28.3

39	 59.3 57.1 42.7 27.4 56.2

42	 4.0 12.7 33.8 32.8 45.0

44	 97.0 20.0 16.5 18.8 50.5

Mean	 35.4

all loudspeakers

28.5 44.5 49.4 39.4

Listener

6 7 8 9 10 11

93.4 67.5 139.5 148.9 26.8 25.2125.8	 26.8	 93.4	 67.5	 139.5	 148.9	 26.8	 25.2	 64.3	 102.3	 40.9	 112.2	 44.5	 73.02

4.8 4.3 7.0 21.213	 49.4	 14.4	 3.9	 4.4	 15.5	 4.8	 4.3	 7.0	 21.2	 17.2	 9.3	 0.8	 4.1	 4.1	 12.0	 12.3	 11.5417.2 9.3

15.2 34.1 12.3 51.119	 3.7	 4.7	 22.4	 31.9	 11.1	 15.2	 34.1	 12.3	 51.1	 25.2	 6.6	 18.1	 23.9	 10.5	 22.3	 37.3	 20.6525.2 6.6

145.4 129.9 27.1 13.225	 27.6	 31.1	 110.2	 64.6	 156.2	 145.4	 129.9	 27.1	 13.2	 126.2	 150.7	 88.0	 125.2	 59.8	 65.8	 30.5	 84.46126.2 150.7

19.7 22.4 28.6 9.927	 12.4	 12.7	 27.4	 23.5	 1.9	 19.7	 22.4	 28.6	 9.9	 55.6	 4.3	 24.9	 25.3	 26.0	 14.5	 65.6	 23.4255.6 4.3

40.1 75.8 52.5 37.929	 8.3	 40.1	 56.4	 58.6	 36.0	 40.1	 75.8	 52.5	 37.9	 33.6	 13.4	 44.7	 46.0	 83.6	 46.6	 89.1	 47.6633.6 13.4

71.2 48.4 79.3 127.232	 58.9	 81.0	 65.5	 102.1	 40.0	 71.2	 48.4	 79.3	 127.2	 32.5	 15.0	 67.2	 53.2	 41.0	 42.2	 80.0	 62.7832.5 15.0

35.9 50.5 35.3 47.334	 37.8	 11.7	 51.5	 78.5	 5.7	 35.9	 50.5	 35.3	 47.3	 15.1	 23.8	 49.7	 37.0	 22.1	 23.3	 51.0	 36.0115.1 23.8

8.8 0.4 9.7 5.237	 28.8	 32.9	 14.1	 24.6	 28.3	 8.8	 0.4	 9.7	 5.2	 25.4	 36.1	 20.3	 8.1	 22.6	 11.9	 7.7	 17.7925.4 36.11

33.6 22.7 41.833.6	 22.7	 41.8	 4.6	 63.1	 90.74.639	 59.3	 57.1	 42.7	 27.4	 56.2	 33.6	 22.7	 41.8	 4.6	 63.1	 90.7	 39.9	 55.5	 58.5	 57.0	 40.2	 46.8963.1 90.7

36.9 31.0 51.436.9	 31.0	 51.4	 19.6	 35.1	 21.819.642	 4.0	 12.7	 33.8	 32.8	 45.0	 36.9	 31.0	 51.4	 19.6	 35.1	 21.8	 51.3	 49.2	 6.8	 67.8	 4.6	 31.4935.1 21.8

30.2 5.7 28.530.2	 5.7	 28.5	 3.9	 11.9	 17.43.944	 97.0	 20.0	 16.5	 18.8	 50.5	 30.2	 5.7	 28.5	 3.9	 11.9	 17.4	 30.4	 21.5	 5.2	 44.3	 6.0	 25.4911.9 17.4

44.6 41.1 42.744.6	 41.1	 42.7	 40.8	 39.0	 34.5Mean	 35.4	 28.5	 44.5	 49.4	 39.4	 44.6	 41.1	 42.7	 40.8	 39.0	 34.5	 41.6	 45.9	 31.7	 43.3	 39.1	 40.1040.8 39.0 34.5

Mean

12 13 14 15 16 all listeners

64.3 102.3 40.9 112.2 44.5 73.02

0.8 4.1 4.1 12.0 12.3 11.54

18.1 23.9 10.5 22.3 37.3 20.65

88.0 125.2 59.8 65.8 30.5 84.46

24.9 25.3 26.0 14.5 65.6 23.42

44.7 46.0 83.6 46.6 89.1 47.66

67.2 53.2 41.0 42.2 80.0 62.78

49.7 37.0 22.1 23.3 51.0 36.01

20.3 8.1 22.6 11.9 7.7 17.79

39.9 55.5 58.5 57.0 40.2 46.89

51.3 49.2 6.8 67.8 4.6 31.49

30.4 21.5 5.2 44.3 6.0 25.49

41.6 45.9 31.7 43.3 39.1 40.10

Grand Mean
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Rotation Free 3000-ms (Time 1)

loudspeaker	 1 2loudspeaker	 1	 2	 3	 4	 53 4 5

7	 25.2 151.37	 25.2	 151.3	 17.5	 170.7	 1.917.5 170.7 1.9

13	 35.0 16.113	 35.0	 16.1	 18.8	 11.6	 14.918.8 11.6 14.9

19	 1.8 8.519	 1.8	 8.5	 6.0	 24.3	 2.06.0 24.3 2.0

25	 86.4 17.125	 86.4	 17.1	 170.7	 15.6	 157.5170.7 15.6 157.5

27	 19.5 12.527	 19.5	 12.5	 11.4	 20.7	 8.311.4 20.7 8.3

29	 9.2 129.329	 9.2	 129.3	 20.5	 24.6	 3.120.5 24.6 3.1

32	 21.0 39.432	 21.0	 39.4	 22.4	 129.1	 39.122.4 129.1 39.1

34	 26.8 33.434	 26.8	 33.4	 1.5	 43.8	 8.31.5 43.8 8.3

37	 27.0 8.037	 27.0	 8.0	 3.7	 5.6	 8.33.7 5.6 8.3

39	 28.7 87.439	 28.7	 87.4	 82.0	 62.5	 65.782.0 62.5 65.7

42	 1.9 5.942	 1.9	 5.9	 1.0	 20.4	 18.41.0 20.4 18.4

44	 32.4 27.444	 32.4	 27.4	 31.7	 23.1	 14.031.7 23.1 14.0

Mean	 26.2

all loudspeakersall loudspeakers

44.7Mean	 26.2	 44.7	 32.3	 46.0	 28.432.3 46.0 28.4

Listener

Rotation Free 3000-ms (Time 2)

6 7 8 96	 7	 8	 9	 10	 1110 11

16.5 21.2 10.8 168.016.5	 21.2	 10.8	 168.0	 5.4	 20.65.4 20.6

5.6 0.1 15.0 19.15.6	 0.1	 15.0	 19.1	 16.3	 19.016.3 19.0

4.6 8.1 5.8 5.44.6	 8.1	 5.8	 5.4	 10.8	 3.810.8 3.8

173.5 15.8 24.0 18.6173.5	 15.8	 24.0	 18.6	 168.6	 121.7168.6 121.7

11.5 1.2 8.911.5	 1.2	 8.9	 0.8	 10.4	 3.50.8 10.4 3.5

33.2 17.2 12.9 25.333.2	 17.2	 12.9	 25.3	 8.8	 21.98.8 21.9

60.9 2.9 43.5 14.460.9	 2.9	 43.5	 14.4	 2.0	 56.72.0 56.7

39.0 23.5 20,9 28.539.0	 23.5	 20,9	 28.5	 30.9	 21.830.9 21.8

7.4 12.9 24.5 16.37.4	 12.9	 24.5	 16.3	 26.0	 22.926.0 22.9

54.5 76.5 57.9 83.754.5	 76.5	 57.9	 83.7	 87.5	 44.387.5 44.3

23.8 16.0 4.223.8	 16.0	 4.2	 1.6	 24.5	 9.01.6 24.5 9.0

17.1 6.6 5.017.1	 6.6	 5.0	 12.2	 16.7	 1.312.2 16.7 1.3

37.3 16.8 19.4 32.837.3	 16.8	 19.4	 32.8	 34.0	 28.934.0 28.9

d Mean

Listener	 MeanMean

12 13 14 1512	 13	 14	 15	 16	 all listeners16 all listeners

1.7 70.2 3.5 24.31.7	 70.2	 3.5	 24.3	 20.7	 45.5920.7 45.59

4.7 9.4 21.0 19.24.7	 9.4	 21.0	 19.2	 3.9	 14.353.9 14.35

10.3 1.1 8.0 9.610.3	 1.1	 8.0	 9.6	 6.1	 7.256.1 7.25

30.4 41.4 177.9 106.030.4	 41.4	 177.9	 106.0	 28.3	 84.5928.3 84.59

9.0 2.7 11.5 5.49.0	 2.7	 11.5	 5.4	 14.4	 9.4814.4 9.48

13.6 16.8 16.7 94.513.6	 16.8	 16.7	 94.5	 2.3	 28.092.3 28.09

33.8 30.5 18.8 55.733.8	 30.5	 18.8	 55.7	 2.9	 35.812.9 35.81

12.4 27.6 23.3 22.212.4	 27.6	 23.3	 22.2	 24.3	 24.2624.3 24.26

13.2 14.4 23.0 18.813.2	 14.4	 23.0	 18.8	 22.1	 15.8722.1 15.87

60.1 61.0 66.5 54.160.1	 61.0	 66.5	 54.1	 96.3	 66.7896.3 66.78

11.8 15.3 6.4 13.911.8	 15.3	 6.4	 13.9	 4.5	 11.144.5 11.14

19.6 19.0 10.7 26.519.6	 19.0	 10.7	 26.5	 3.4	 16.653.4 16.65

18.4 25.8 32.3 37.518.4	 25.8	 32.3	 37.5	 19.1	 29.9919.1 29.99

Grand MeanGrand Mean
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Motionless 3000-ms (Time 1)

loudspeaker	 1 2 3 4 5
7	 22.0 74.9 50.8 100.8 89.1
13	 4.1 13.8 47.6 7.6 9.6
19	 65.8 9.9 7.9 19.7 22.3
25	 155.1 84.7 155.4 81.9 168.2
27	 26.1 12.8 93.5 41.6 18.2
29	 6.5 47.0 116.2 72.2 21.4
32	 65.9 51.3 79.0 71.1 77.4
34	 36.0 36.3 64.6 39.3 24.5
37	 23.1 19.7 21.2 7.5 8.4
39	 54.0 81.1 8.9 22.7 39.7
42	 4.5 7.2 4.0 49.4 26.2
44	 98.0 29.5 4.9 18.5 27.7

Mean	 46.8
all loudspeakers

39.0 54.5 44.4 44.4

Listener
6 7 8 9 10 11

93.7 96.2 100.7 168.8 40.150.8	 100.8	 89.1	 93.7	 96.2	 100.7	 168.8	 40.1	 59.5	 147.9	 86.5	 137.0	 140.1	 36.4	 90.3059.5
84.2 8.8 12.6 78.313	 4.1	 13.8	 47.6	 7.6	 9.6	 84.2	 8.8	 12.6	 78.3	 44.3	 36.4	 4.9	 19.1	 61.5	 5.0	 52.4	 30.6444.3 36.4
6.6 25.8 6.4 6.619	 65.8	 9.9	 7.9	 19.7	 22.3	 6.6	 25.8	 6.4	 6.6	 9.6	 21.7	 49.2	 9.5	 30.7	 6.8	 3.4	 18.859.6 21.7

165.9 84.7 85.4 14.225	 155.1	 84.7	 155.4	 81.9	 168.2	 165.9	 84.7	 85.4	 14.2	 157.9	 153.2	 51.5	 101.6	 69.8	 135.2	 145.0	 113.10157.9 153.2
56.6 52.6 56.8 57.027	 26.1	 12.8	 93.5	 41.6	 18.2	 56.6	 52.6	 56.8	 57.0	 50.2	 3.6	 41.8	 31.2	 87.4	 19.3	 57.5	 44.1250.2 3.6
81.8 88.6 59.3 129.129	 6.5	 47.0	 116.2	 72.2	 21.4	 81.8	 88.6	 59.3	 129.1	 117.1	 35.4	 110.1	 55.8	 21.4	 15.7	 48.9	 64.15117.1 35.4
66.0 69.9 73.8 134.132	 65.9	 51.3	 79.0	 71.1	 77.4	 66.0	 69.9	 73.8	 134.1	 107.9	 38.5	 21.7	 74.5	 36.6	 106.5	 62.5	 71.03107.9 38.5
36.5 22.5 33.4 69.734	 36.0	 36.3	 64.6	 39.3	 24.5	 36.5	 22.5	 33.4	 69.7	 16.7	 21.7	 62.4	 25.0	 96.7	 52.3	 34.0	 41.9716.7 21.7
21.3 19.3 5.9 9.837	 23.1	 19.7	 21.2	 7.5	 8.4	 21.3	 19.3	 5.9	 9.8	 85.6	 37.5	 11.0	 19.1	 45.2	 11.6	 29.2	 23.4585.6 37.5
135.5 59.9 33.5 112.0.5	 59.9	 33.5	 112.0	 1.9	 27.039	 54.0	 81.1	 8.9	 22.7	 39.7	 135.5	 59.9	 33.5	 112.0	 1.9	 27.0	 27.2	 63.4	 15.7	 79.1	 10.0	 48.221.9 27.0
46.9 33.5 20.1 17.946.9	 33.5	 20.1	 17.9	 114.9	 83.342	 4.5	 7.2	 4.0	 49.4	 26.2	 46.9	 33.5	 20.1	 17.9	 114.9	 83.3	 4.3	 45.7	 5.0	 33.7	 0.3	 31.06114.9 83.3
114.2 4.7 21.5114.2	 4.7	 21.5	 44.9	 99.1	 24.644.944	 98.0	 29.5	 4.9	 18.5	 27.7	 114.2	 4.7	 21.5	 44.9	 99.1	 24.6	 2.6	 22.3	 17.9	 24.0	 30.4	 36.5499.1 24.6
75.8 47.2 42.5Mean	 46.8	 39.0	 54.5	 44.4	 44.4	 75.8	 47.2	 42.5	 70.2	 70.4	 45.2	 44.5	 46.1	 52.1	 52.4	 42.5	 51.1270.275.8	 47.2	 42.5	 70.2	 70.4	 45.270.4 45.2

Mean
12 13 14 15 16 all listeners

147.9 86.5 137.0 140.1 36.4 90.30
4.9 19.1 61.5 5.0 52.4 30.64

49.2 9.5 30.7 6.8 3.4 18.85
51.5 101.6 69.8 135.2 145.0 113.10
41.8 31.2 87.4 19.3 57.5 44.12
110.1 55.8 21.4 15.7 48.9 64.15
21.7 74.5 36.6 106.5 62.5 71.03
62.4 25.0 96.7 52.3 34.0 41.97
11.0 19.1 45.2 11.6 29.2 23.45
27.2 63.4 15.7 79.1 10.0 48.22
4.3 45.7 5.0 33.7 0.3 31.06
2.6 22.3 17.9 24.0 30.4 36.54

44.5 46.1 52.1 52.4 42.5 51.12
Grand Mean



Listener
loudspeaker	 1 2 3 4 5 6 7 8 9 10 11

7	 217.2 102.7 71.3 141.9 206.8 152.6 120.3 161.0 158.9 217.0 164.3
13	 167.3 86.4 157.6 158.3 223.8 131.9 131.3 191.7 196.413	 167.3	 86.4	 157.6	 158.3	 223.8	 131.9	 131.3	 191.7	 196.4	 111.4	 186.8	 169.0	 135.3	 235.8	 211.2	 163.8	 166.13111.4 186.8
19	 167.5 133.2 176.5 142.8 168.3 224.7 132.0 147.7 155.719	 167.5	 133.2	 176.5	 142.8	 168.3	 224.7	 132.0	 147.7	 155.7	 186.9	 198.6	 177.4	 150.8	 200.5	 199.6	 178.6	 171.29186.9 198.6
25	 227.2 123.7 127.8 146.3 188.6 130.0 107.8 166.2 156.925	 227.2	 123.7	 127.8	 146.3	 188.6	 130.0	 107.8	 166.2	 156.9	 209.3	 203.3	 181.2	 148.3	 226.0	 198.0	 129.7	 166.89209.3 203.3
27	 156.0 100.6 161.4 141.8 190.7 159.1 105.7 212.5 162.727	 156.0	 100.6	 161.4	 141.8	 190.7	 159.1	 105.7	 212.5	 162.7	 192.4	 173.8	 128.4	 167.4	 205.4	 200.5	 140.0	 162.39192.4 173.8
29	 189.7 162.7 151.5 140.9 179.0 164.9 121.8 196.5 103.329	 189.7	 162.7	 151.5	 140.9	 179.0	 164.9	 121.8	 196.5	 103.3	 215.2	 135.9	 201.7	 150.4	 246.0	 253.6	 175.9	 174.30215.2 135.9
32	 186.9 92.7 118.3 121.9 204.7 171.9 109.8 191.6 172.532	 186.9	 92.7	 118.3	 121.9	 204.7	 171.9	 109.8	 191.6	 172.5	 183.4	 181.9	 160.4	 177.0	 234.4	 158.6	 163.3	 164.32183.4 181.9
34	 203.3 79.4 131.1 177.3 171.6 148.7 109.2 141.7 141.734	 203.3	 79.4	 131.1	 177.3	 171.6	 148.7	 109.2	 141.7	 141.7	 142.9	 179.7	 144.3	 150.9	 239.1	 216.5	 185.4	 160.17142.9 179.7
37	 196.8 120.1 163.4 169.0 231.1 142.1 128.5 150.4 142.437	 196.8	 120.1	 163.4	 169.0	 231.1	 142.1	 128.5	 150.4	 142.4	 153.0	 203.6	 167.3	 123.9	 228.0	 191.6	 187.8	 168.69153.0 203.6
39	 118.5 83.2 124.4 157.4 149.8 166.4 121.0 158.2 138.339	 118.5	 83.2	 124.4	 157.4	 149.8	 166.4	 121.0	 158.2	 138.3	 219.1	 229.8	 173.7	 130.5	 222.7	 218.8	 178.5	 161.89219.1 229.8
42	 141.2 127.8 140.8 149.0 201.9 90.9 112.1 185.2 193.742	 141.2	 127.8	 140.8	 149.0	 201.9	 90.9	 112.1	 185.2	 193.7	 169.3	 156.6	 151.9	 122.9	 244.9	 224.4	 151.9	 160.29169.3 156.6
44	 188.5 87.7 106.4 151.1 160.1 183.4 133.9 179.8 132.544	 188.5	 87.7	 106.4	 151.1	 160.1	 183.4	 133.9	 179.8	 132.5	 143.8	 130.0	 159.9	 159.2	 186.8	 194.2	 161.5	 153.68143.8 130.0

Mean	 180.0
all loudspeakers

108.4 135.9 149.8 189.7 155.5 119.4 173.5Mean	 180.0	 108.4	 135.9	 149.8	 189.7	 155.5	 119.4	 173.5	 154.6	 178.6	 178.7	 163.1	 147.9	 222.0	 208.7	 169.5	 164.71
all loudspeakers	 Grand Mean
Mean	 180.0	 108.4	 135.9	 149.8	 189.7	 155.5	 119.4	 173.5	 154.6	 178.6	 178.7	 163.1	 147.9	 222.0	 208.7	 169.5	 164.71
all loudspeakers	 Grand Mean

154.6 178.6 178.7

Mean
12	 13	 14	 15	 16	 all listeners

152.6	 120.3	 161.0	 158.9	 217.0	 164.3	 141.4	 157.8	 194.4	 237.4	 218.0	 166.43141.4	 157.8	 194.4	 237.4	 218.0	 166.43
169.0	 135.3	 235.8	 211.2	 163.8	 166.13
177.4	 150.8	 200.5	 199.6	 178.6	 171.29
181.2	 148.3	 226.0	 198.0	 129.7	 166.89
128.4	 167.4	 205.4	 200.5	 140.0	 162.39
201.7	 150.4	 246.0	 253.6	 175.9	 174.30
160.4	 177.0	 234.4	 158.6	 163.3	 164.32
144.3	 150.9	 239.1	 216.5	 185.4	 160.17
167.3	 123.9	 228.0	 191.6	 187.8	 168.69
173.7	 130.5	 222.7	 218.8	 178.5	 161.89
151.9	 122.9	 244.9	 224.4	 151.9	 160.29
159.9	 159.2	 186.8	 194.2	 161.5	 153.68
163.1	 147.9	 222.0	 208.7	 169.5	 164.71

Grand Mean

320
Actual rotation velocity - Experiment 9

Rotation 100 deglsec 400-ms
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Rotation 50 deg/sec 800-ms
Listener Mean

loudspeaker 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 all listeners

7 53.0 55.8 59.1 52.9 66.7 85.9 52.1 63.4 57.8 98.4 49.8 74.7 46.3 88.7 70.3 59.7 64.64

13 64.2 58.1 43.2 67.0 70.6 76.2 54.5 62.7 54.6 95.9 68.7 79.5 50.3 80.8 78.4 80.9 67.85

19 51.3 65.5 53.1 68.7 57.6 60.2 75.6 76 9 61.3 67.1 69.8 75.4 45.3 89.4 78.6 66.8 66.40

25 43.8 57.9 50.8 53.0 69.2 96.2 59.5 55 9 45.1 52.9 63.1 67.3 43.4 92.9 68.3 51.9 60.69

27 47.3 59.7 54.4 59.1 68.5 86.5 57.1 77 3 68 5 58.0 49.2 69.9 47.8 88.1 74.8 56.5 63.92

29 65.0 59.2 58.3 71.5 67.7 60.5 43.3 78 8 78.8 76.9 61.4 68 5 51.4 78.0 72.0 58.0 65.56

32 63.3 63.8 58.7 53.3 55.2 70.5 47.6 72.3 66.7 85.8 49.0 73.3 51.1 110.8 71.4 59.8 65.78

34 47.8 52.1 54.7 58.2 68.9 63.4 63.3 82.5 53.0 71.6 75.8 69.4 48.9 89.2 74.5 52.9 64.13

37 48.5 59.7 74.8 58.0 60.1 93.0 71.0 61.0 76.3 88.9 50.2 73.8 49.1 72.6 67.3 64.1 66.77

39 43.7 60.0 58.5 56.9 58.6 55.8 53.5 79.6 58.2 85.4 56.0 64.1 52.6 78.6 53.1 49.8 60.27

42 54.7 60.0 65.3 53.1 57.3 73.9 59.9 88.5 65.6 79.1 65.7 69.8 49.7 93.8 72.7 62.0 66.95

44 64.4 59.8 51.6 65.6 75.1 57.2 52.0 75.5 56.1 94.8 60.3 76.7 52.0 74.3 64.6 76.4 66.03

Mean

all loudspeakers

53.9 59.3 56.9 59.8 64.6 73.3 57.5 72.9 61.8 79.6 59.9 71.8 49.0 86.4 70.5 61.6 64.92

Grand Mean

Rotation 50 deg/sec 400-ms
Listener Mean

loudspeaker 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 all listeners

7 51.0 55.3 55.3 57.2 58.1 70.2 59.9 60.5 59.4 94.4 51.9 76.5 50.7 83.5 59.1 51.1 62.14

13 44.5 46.3 49.8 53.9 56.2 106.6 67.6 66.5 80.3 80.9 52.8 59.4 44.0 66.8 55.5 63.7 62.17

19 77.6 57.1 73.9 53.4 49.0 67.2 58.9 73.1 44.6 61.1 52.2 74.0 40.9 71.2 56.6 68.1 61.17

25 61.5 67.9 74.4 52.8 58.9 901 67.3 46.5 58.5 55.8 51.6 70.5 43.7 76.6 65.1 58.5 62.48

27 39.3 72.9 77.9 58.5 54.6 69.1 44.9 57.6 54.6 96.3 32.9 68.9 59.3 79.5 45.3 66.9 61.16

29 45.0 47.4 71.2 61.1 47.0 86.4 67.4 72.7 53.5 105.9 89.1 53.2 48.2 78.2 45.2 60.3 64.49

32 46.5 62.8 80.2 62.9 67.9 59.7 55.0 66.8 58.4 57.4 48.8 50.7 45.0 72.0 64.6 64.3 60.18

34 46.9 70.5 81.8 54.7 67.1 82.9 54.6 68.8 62.8 66.0 64.3 58.5 50.2 76.7 75.3 64.4 65.34

37 50.3 47.2 73.9 66.4 51.3 91.2 62.7 69.0 83.3 64.8 72.4 58.4 43.5 98.1 78.9 64.3 67.23

39 48.9 54.5 71.7 55.3 55.2 82.4 57.2 75.1 51.8 97.0 61.2 58.0 43.1 75.3 71.1 59.3 63.56

42 51.9 64.7 58.7 60.9 66.2 64.4 60.0 67.7 65.4 66.7 54.8 63.0 38.8 61.4 71.2 52.5 60.53

44 42.5 43.0 52.8 57.7 49.5 92.7 50.0 72.6 63.3 77.2 49.1 57.8 52.1 88.7 57.0 57.4 60.22

Mean

all loudspeakers

50.5 57.5 68.5 57.9 56.8 80.2 58.8 66.4 61.3 77.0 56.7 62.4 46.6 77.3 62.1 60.9 62.55

Grand Mean
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Rotation Free 3000-ms (Time 1)

loudspeaker	 1 2 3 4 5
7	 12.6 12.0 17.8 5.2 14.1
13	 14.8 4.0 0.9 16.4 8.6
19	 8.5 12.7 7.0 18.8 17.4
25	 14.4 13.3 5.8 18.4 18.8
27	 16.1 12.5 10.2 3.6 18.3
29	 12.6 13.8 15.4 17.0 7.4
32	 12.9 9.3 13.7 16.3 16.8
34	 11.3 13.2 8.7 12.9 15.2
37	 16.8 7.8 8.3 18.1 9.9
39	 5.7 4.3 10.9 20.6 18.3
42	 2.5 5.2 16.0 12.6 17.2
44	 3.7 11.1 18.0 17.3 20.1

Mean	 11.0
all loudspeakers

9.9 11.1 14.8 15.2

Listener
6 7 8 9 10 11

6.7 1.6 12.7 17.82.6	 12.0	 17.8	 5.2	 14.1	 6.7	 1.6	 12.7	 17.8	 17.4	 5.2	 17.9	 3.2	 2.2	 15.3	 3.6	 10.3317.4 5.2
3.1 16.1 0.0 16.713	 14.8	 4.0	 0.9	 16.4	 8.6	 3.1	 16.1	 0.0	 16.7	 5.4	 14.7	 12.6	 1.4	 16.8	 17.8	 15.3	 10.295.4 14.7
0.6 19.4 6.4 3.519	 8.5	 12.7	 7.0	 18.8	 17.4	 0.6	 19.4	 6.4	 3.5	 7.6	 9.0	 16.4	 15.1	 18.6	 15.1	 17.1	 12.087.6 9.0
5.2 15.9 13.9 0.425	 14.4	 13.3	 5.8	 18.4	 18.8	 5.2	 15.9	 13.9	 0.4	 14.3	 5.2	 11.9	 17.0	 15.8	 0.1	 20.0	 11.8914.3 5.2
3.4 10.8 2.2 0.427	 16.1	 12.5	 10.2	 3.6	 18.3	 3.4	 10.8	 2.2	 0.4	 7.6	 3.1	 2.4	 15.2	 12.9	 18.4	 15.7	 9.547.6 3.1
0.4 19.7 5.0 1.029	 12.6	 13.8	 15.4	 17.0	 7.4	 0.4	 19.7	 5.0	 1.0	 16.6	 3.0	 7.4	 3.7	 7.4	 17.0	 6.0	 9.5916.6 3.0
6.7 7.6 13.2 0.232	 12.9	 9.3	 13.7	 16.3	 16.8	 6.7	 7.6	 13.2	 0.2	 15.9	 2.4	 6.9	 3.8	 9.8	 18.4	 3.8	 9.8515.9 2.4
7.2 15.7 18.8 4.634	 11.3	 13.2	 8.7	 12.9	 15.2	 7.2	 15.7	 18.8	 4.6	 2.8	 0.2	 20.9	 8.7	 18.2	 14.9	 15.7	 11.822.8 0.2
0.4 12.3 16.7 20.137	 16.8	 7.8	 8.3	 18.1	 9.9	 0.4	 12.3	 16.7	 20.1	 18.9	 7.5	 11.9	 11.8	 16.2	 18.3	 17.9	 13.3118.9 7.57.5
4.4 11.2 14.1 1.14.4	 11.2	 14.1	 1.1	 18.0	 1.139	 5.7	 4.3	 10.9	 20.6	 18.3	 4.4	 11.2	 14.1	 1.1	 18.0	 1.1	 20.2	 9.5	 15.0	 23.2	 16.4	 12.1318.0 1.1
15.3 19.5 12.4 18.415.3	 19.5	 12.4	 18.4	 6.5	 5.642	 2.5	 5.2	 16.0	 12.6	 17.2	 15.3	 19.5	 12.4	 18.4	 6.5	 5.6	 17.9	 0.5	 14.3	 15.3	 12.8	 12.006.5 5.6
16.1 17.5 1.8 19.316.1	 17.5	 1.8	 19.3	 14.5	 3.044	 3.7	 11.1	 18.0	 17.3	 20.1	 16.1	 17.5	 1.8	 19.3	 14.5	 3.0	 16.6	 5.4	 4.3	 6.1	 12.3	 11.6914.5 3.0
5.8 13.9 9.8Mean	 11.0	 9.9	 11.1	 14.8	 15.2	 5.8	 13.9	 9.8	 8.6	 12.1	 5.0	 13.6	 7.9	 12.6	 15.0	 13.0	 11.218.65.8	 13.9	 9.8	 8.6	 12.1	 5.012.1 5.0

Mean
12 13 14 15 16 all listeners

17.9 3.2 2.2 15.3 3.6 10.33
12.6 1.4 16.8 17.8 15.3 10.29
16.4 15.1 18.6 15.1 17.1 12.08
11.9 17.0 15.8 0.1 20.0 11.89
2.4 15.2 12.9 18.4 15.7 9.54
7.4 3.7 7.4 17.0 6.0 9.59
6.9 3.8 9.8 18.4 3.8 9.85

20.9 8.7 18.2 14.9 15.7 11.82
11.9 11.8 16.2 18.3 17.9 13.31
20.2 9.5 15.0 23.2 16.4 12.13
17.9 0.5 14.3 15.3 12.8 12.00
16.6 5.4 4.3 6.1 12.3 11.69
13.6 7.9 12.6 15.0 13.0 11.21

Grand Mean



Listener
loudspeaker	 1 2 3 4 5 6 7 8 9 10 11

7	 0.1 0.2 0.4 0.0 0.0 0.1 0.0 0.0 0.1 0.1 0.1
13	 0.1 0.0 0.2 0.0 0.0 0.1 0.2 0.1 0.3 0.1 0.0
19	 0.1 0.1 0.0 0.0 0.1 0.1 1.5 0.1 0.0 0.0 0.0
25	 0.2 0.0 0.3 0.0 0.0 0.1 0.1 0.2 0.2 0.1 0.1
27	 0.1 0.0 0.0 0.0 0.0 0.1 0.2 0.3 0.2 0.2 0.0
29	 rinv.c. 0.0 n -a,,...., 0.1 0.1 0.0 0.0 0.0 0.1 0.1 0.0
32	 0.1 0.0 0.1 0.0 0.0 0.1 0.1 0.1 3.5 0.0 0.0
34	 0.1 0.0 0.1 0.0 0.1 0.1 0.1 0.2 0.0 0.1 0.1
37	 1.1 0.3 0.1 0.0 0.0 0.1 0.1 0.1 0.9 0.2 0.2
39	 0.1 0.1 0.2 0.0 0.0 0.1 0.0 0.2 0.3 0.3 0.2
42	 0.2 0.0 0.0 0.1 0.0 0.0 0.1 0.2 0.1 0.1 0.1
44	 0.1 0.0 0.2 0.1 0.0 0.1 0.0 0.0 0.2 0.1 0.0

Mean	 0.2
all loudspeakers

0.1 0.2 0.0 0.0 0.1 0.2 0.1 0.5 0.1 0.1

Motionless 3000-ms (Time 2)

loudspeaker	 1 2 3 4 5
7	 0.1 0.0 0.3 0.1 0.1
13	 0.0 0.2 0.1 0.1 0.0
19	 0.0 0.2 0.0 0.0 0.0
25	 0.0 0.0 0.6 0.0 0.1
27	 0.1 0.1 0.0 0.1 0.0
29	 0.0 0.1 1.2 0.1 0.1
32	 0.1 0.1 0.0 0.1 0.0
34	 0.1 0.2 0.0 0.1 0.1
37	 0.0 0.0 0.0 0.0 0.1
39	 0.0 0.1 0.1 0.0 0.1
42	 0.2 0.2 0.0 0.0 0.0
44	 0.1 0.1 0.1 0.0 0.0

Mean	 0.1
all loudspeakers

0.1 0.2 0.0 0.0

Mean
12 13 14 15 16 all listeners
0.0 0.1 0.5 0.0 0.0 0.11
0.0 0.1 0.1 0.1 0.1 0.09
0.1 0.0 0.1 0.1 0.1 0.15
0.0 0.1 0.4 0.0 0.2 0.11
0.0 0.0 0.1 0.1 0.2 0.09
0.0 0.1 0.2 0.0 0.5 0.11
0.1 0.1 0.1 0.1 0.0 0.28
0.0 0.1 0.3 0.1 0.1 0.09
0.0 0.0 0.2 0.0 0.0 0.20
0.0 0.1 0.0 0.0 0.0 0.10
0.0 0.1 0.0 0.1 0.0 0.07
0.0 0.0 0.0 0.0 0.1 0.06
0.0 0.1 0.2 0.0 0.1 0.12

Grand Mean

Mean
12 13 14 15 16 all listeners
0.0 0.0 0.0 0.1 0.0 0.08
0.0 0.1 3.2 0.0 0.0 0.25
0.1 0.1 0.1 0.0 0.1 0.06
0.0 0.0 0.1 0.2 0.0 0.10
0.1 0.0 0.0 0.1 0.1 0.07
0.0 0.1 1.8 0.0 0.3 0.25
0.1 0.0 0.5 0.0 0.0 0.09
0.1 0.1 0.2 0.2 0.0 0.09
0.1 0.0 0.1 0.0 0.0 0.04
0.1 0.0 0.1 0.1 0.2 0.09
0.0 0.0 0.1 0.0 0.0 0.09
0.1 0.1 0.0 0.0 0.2 0.09
0.1 0.0 0.5 0.1 0.1 0.11

Grand Mean

Listener
6 7 8 9 10 11

0.1 0.0 0.0 0.0 0.4 0.0
0.1 0.0 0.1 0.1 0.0 0.1
0.0 0.0 0.1 0.0 0.0 0.1
0.0 0.0 0.1 0.3 0.1 0.1
0.1 0.0 0.0 0.2 0.1 0.1
0.1 0.1 0.0 0.1 0.0 0.0
0.1 0.0 0.0 0.1 0.0 0.2
0.1 0.1 0.1 0.1 0.0 0.1
0.0 0.0 0.0 0.0 0.2 0.1
0.2 0.1 0.1 0.1 0.0 0.1
0.0 0.1 0.1 0.4 0.0 0.1
0.1 0.0 0.1 0.1 0.1 0.4
0.1 0.0 0.1 0.1 0.1 0.1
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Motionless 3000-ms (Time 1)



Mean

12 13 14 15 16 All listeners

3.7 10.5 10.5 3.8 10.0 7.60

5.2 10.3 10.2 3.1 6.6 6.73

4.9 9.8 10.4 1.4 7.8 6.70

3.2 7.1 9.4 5.1 7.4 6.42

4.8 11.1 10.9 1.3 5.4 6.67

4.3 11.8 12.7 1.6 3.9 6.88

5.4 8.9 9.7 4.0 6.8 5.66

4.4 10.1 11.0 1.4 8.1 7.68

3.8 9.7 9.8 0.6 9.5 6.65

7.3 10.6 9.2 1.4 5.8 6.45

5.6 9.3 9.2 0.9 3.8 6.86

4.0 10.5 11.7 2.6 7.9 7.25

4.7 10.0 10.4 2.3 6.9 6.79

Grand Mean

Mean

12 13 14 15 16 All listeners

3.2 4.8 3.7 1.6 2.6 3.33

1.5 5.3 5.8 2.0 0.2 3.50

2.5 4.6 6.0 5.0 3.0 3.90

2.9 6.5 5.3 4.1 4.1 4.39

2.7 6.3 4.9 1.9 1.7 3.64

2.9 6.7 6.0 4.5 4.7 4.48

2.6 6.6 5.0 0.8 3.3 3.75

1.5 7.2 7.0 0.4 0.9 3.41

3.5 4.4 6.8 2.5 1.8 4.04

3.0 5.9 6.0 1.5 5.0 3.73

2.4 5.7 • 6.2 0.6 4.6 3.70

2.8 6.1 5.7 3.3 2.3 3.43

2.6 5.8 5.7 2.4 2.8 3.78

Grand Mean

Listener

6	 7	 8	 9	 10	 11

5.1	 6.0	 3.6	 9.2	 8.8	 11.6

6.2	 5.6	 1.7	 6.8	 10.2	 6.9

4.2	 6.8	 2.4	 7.8	 9.3	 7.5

5.4	 5.5	 4.1	 3.6	 10.0	 8.2

5.3	 7.1	 4.2	 6.5	 7.9	 7.6

0.9	 6.7	 3.3	 7.9	 10:0	 9.7

2.9	 6.2	 0.9	 8.2	 6.3	 2.0

3.0	 9.5	 5.2	 8.0	 6.8	 10.6

2.2	 9.5	 1.3	 10.5	 3.0	 8.3

3.8	 7.0	 3.9	 3.9	 6.7	 11.3

5.4	 7.8	 4.7	 10.4	 7.8	 5.1

4.7	 7.9	 3.4	 7.9	 9.5	 10.5

4.1	 7.1	 3.2	 7.6	 8.0	 8.3

Rotation 100 deg/sec 200-ms
Listener

6	 7	 8	 9	 10	 11

3.8	 4.2	 2.4	 4.1	 2.8	 3.4

2.3	 3.4	 2.4	 3.9	 3.2	 4.4

4.2	 4.0	 1.3	 5.1	 5.7	 5.7

2.7	 3.7	 2.1	 3.3	 6.6	 7.7

2.5	 1.8	 3.1	 4.2	 7.4	 3.5

3.8	 5.6	 3.5	 4.5	 7.7	 1.5

2.2	 4.0	 1.6	 5.5	 4.2	 5.3

3.4	 3.8	 3.7	 2.6	 3.1	 5.2

3.7	 3.2	 3.1	 3.2	 2.3	 9.3

2.8	 2.9	 1.5	 4.3	 5.7	 4.9

1.4	 3.7	 1.7	 4.2	 4.7	 4.7

2.6	 4.4	 0.4	 3.6	 5.0	 1.8

3.0	 3.7	 2.2	 4.0	 4.8	 4.8
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Actual extent of pivot movement - Experiment 9

Rotation 100 deg/sec 400-ms

loudspeaker	 1 2 3 4 5

7	 11.9 3.5 6.0 6.4 10.9

13	 10.3 4.6 3.3 4.6 12.0

19	 10.9 2.6 6.0 4.4 11.1

25	 10.5 3.4 5.3 4.6 10.1

27	 11.6 4.2 4.2 5.4 9.3

29	 14.5 4.0 6.2 4.5 8.1

32	 9.6 3.2 3.8 3.7 8.9

34	 13.4 4.0 10.8 5.4 11.1

37	 14.9 4.5 4.2 4.8 9.8

39	 7.8 3.3 5.2 6.0 10.1

42	 13.2 3.6 7.4 4.0 11.4

44	 11.6 2.8 6.7 4.3 10.0

Mean	 11.7 3.6 5.8 4.8 10.2

All loudspeakers

loudspeaker	 1 2 3 4 5

7	 6.3 1.5 1.4 2.6 5.0

13	 8.4 1.0 3.0 3.7 5.6

19	 6.9 1.8 2.3 0.3 4.1

25	 8.4 2.1 2.3 3.0 5.3

27	 6.5 1.1 3.7 3.5 3.7

29	 8.3 1.5 1.9 3.0 5.7

32	 7.6 2.0 2.2 3.1 4.1

34	 3.9 0.5 1.9 4.5 5.0

37	 8.7 0.7 1.9 3.4 6.2

39	 3.2 1.7 3.0 3.8 4.8

42	 6.0 2.0 3.4 3.5 4.5

44	 5.5 1.5 1.5 3.3 5.1

Mean	 6.7 1.4 2.4 3.1 4.9

All loudspeakers
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Rotation 50 deg/sec 800-ms

loudspeaker 1 2 3 4 5

7 7.8 4.6 6.8 4.0 7.6

13 10.8 4.9 6.2 5.9 5.9

19 8.9 4.4 6.9 6.3 8.5

25 5.9 3.9 7.6 6.5 5.9

27 4.3 6.4 6.2 5.7 6.9

29 8.0 3.4 6.5 6.5 5.6

32 8.0 7.0 5.4 5.4 8.0

34 4.7 4.1 6.5 5.2 8.0

37 7.1 3.9 6.6 4.6 6.4

39 5.6 5.3 7.2 5.7 8.1

42 9.6 5.6 4.9 5.2 6.9

44 8.5 6.7 5.1 6.2 6.3

Mean 7.4 5.0 6.3 5.6 7.0

All loudspeakers

loudspeaker 1 2 3 4 5

Listener

6	 7	 8	 9	 10	 11

8.9	 5.9	 4.8	 6.1	 10.9	 5.6

6.3	 4.9	 6.8	 4.9	 9.5	 6.3

3.3	 8.6	 5.5	 6.7	 7.0	 7.4

8.6	 6.7	 4.6	 4.1	 4.8	 4.6

6.3	 5.6	 5.6	 8.2	 8.8	 8.1

5.9	 4.6	 7.1	 7.5	 9.c	 8.1

6.9	 5.1	 7.7	 6.9	 8.7	 6.1

7.5	 7.2	 7.1	 3.5	 10.7	 7.8

5.4	 8.7	 6.6	 7.3	 9.1	 6.9

6.8	 5.5	 7.6	 6.7	 8.8	 6.1

4.7	 6.4	 7.2	 7.3	 9.1	 7.5

7.6	 5.6	 7.7	 5.8	 8.3	 7.1

6.5	 6.2	 6.5	 6.2	 8.8	 6.8

Listener

6	 7	 8	 9	 10	 11

6.0	 3.5

6.4	 4.8

4.1	 2.8

3.7	 3.2

5.8	 3.0

4.6	 5.5

2.8	 1.1

4.9	 3.9

2.2	 3.6

4.4	 2.7

3.7	 3.3

3.1	 3.8

4.3	 3.4

Mean

12 13 14 15 16 All listeners

3.8 5.4 8.1 3.8 5.4 6.22

4.7 7.2 7.9 4.0 6.0 6.38

2.6 6.1 7.7 4.4 5.5 6.23

4.8 4.2 9.2 5.0 5.2 5.72

4.4 6.3 8.3 3.5 7.0 6.34

43 7.4 7.4 5.2 6.5 6.47

4.2 6.2 8.0 3.0 5.8 6.40

4.3 3.9 8.7 3.1 6.2 6.16

4.6 6.7 5.1 2.4 3.8 5.94

4.6 5.1 7.7 5.2 5.2 6.31

4.2 6.9 9.5 4.5 4.3 6.48

4.1 7.1 5.9 3.5 6.9 6.40

4.2 6.0 7.8 4.0 5.7 6.25

Grand Mean

Mean

12 13 14 15 16 All listeners

2.7 3.7 2.2 1.7 2.5 3.09

2.2 3.2 2.6 2.3 1.5 3.16

2.6 2.9 2.3 1.3 3.4 3.12

2.8 3.5 2.7 1.9 3.5 3.05

1.5 3.6 2.9 1.8 1.8 2.58

1.9 3.9 1.8 2.0 1.6 2.82

1.5 2.6 2.2 1.2 2.4 2.55

0.6 2.6 3.1 2.3 2.7 2.68

1.7 3.0 2.4 1.8 4.1 2.95

1.3 3.4 2.9 0.8 3.5 2.74

2.5 2.8 3.6 3,0 3.3 3.19

2.6 2.9 4.6 1.9 1.1 2.64

2.0 3.2 2.8 1.8 2.6 2.88

Grand Mean

Rotation 50 deg/sec 400-ms

7 3.1 1.3 2.8 2.6 2.6 3.5 4.0 3.2 4.1

13 2.5 1.5 3.3 3.3 2.8 3.9 3.7 2.7 4.0

19 6.4 2.8 1.8 2.0 2.8 3.6 5.6 3.6 1.9

25 4.0 2.7 1.6 2.2 3.0 3.9 4.5 1.9 3.8

27 2.8 3.4 0.8 1.8 2.2 1.4 2.8 3.5 2.2

29 2.8 0.4 0.7 2.8 2.4 3.5 4.4 3.6 3.0

32 4.1 1.1 1.1 3.0 4.8 2.9 2.9 3.9 3.2

34 3.1 2.5 1.3 2.4 3.1 3.0 1.8 2.9 2.8

37 4.5 1.1 1.5 4.3 2.4 3.7 3.7 3.1 4.0

39 3.2 2.0 0.9 3.1 3.2 3.5 2.3 4.3 2.4

42 3.7 1.9 1.9 3.2 3.9 3.0 3.8 3.0 4.5

44 1.6 1.2 1.0 2.4 2.7 3.4 4.0 3.3 2.6

Mean 3.5 1.8 1.6 2.8 3.0 3.3 3.6 3.2 3.2

All loudspeakers
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Rotation Free 3000-ms (Time 1)

loudspeaker	 1 2 3 4 5
7	 14.9 13.7 18.8 7.4 12.1
13	 17.1 9.2 13.6 6.4 12.8
19	 16.0 9.0 12.0 6.5 14.1
25	 16.7 13.0 15.2 5.3 16.3
27	 19.2 7.4 10.5 5.6 16.0
29	 17.5 4.2 14.9 3.7 13.7
32	 19.9 17.6 14.7 3.5 14.8
34	 13.3 8.6 12.9 4.4 13.8
37	 17.7 12.4 16.3 4.9 16.2
39	 17.2 10.2 14.4 5.7 14.1
42	 14.3 4.9 11.6 8.2 14.1
44	 12.4 8.7 6.5 4.1 15.8

Mean	 16.4 9.9 13.4 5.5 14.5
All loudspeakers

loudspeaker	 1 2 3 4 5
7	 16.4 13.8 13.2 6.0 11.0
13	 20.4 8.9 17.3 6.9 19.1
19	 16.0 8.8 12.9 8.1 13.8
25	 17.3 9.8 17.1 3.3 19.1
27	 16.3 9.2 10.7 5.0 9.2
29	 16.6 9.4 14.8 6.3 13.8
32	 17.8 13.3 14.0 5.5 18.9
34	 18.7 7.1 19.2 5.2 15.1
37	 19.3 9.4 15.1 5.0 13.4
39	 17.7 10.2 14.2 5.9 19.3
42	 13.6 12.5 14.1 5.7 16.7
44	 13.4 9.5 11.2 5.4 14.7

Mean	 17.0 10.1 14.5 5.7 15.3
All loudspeakers

Mean
12 13 14 15 16 All listeners

13.8 6.8 14.2 9.5 16.8 11.42
8.7 9.3 13.3 6.0 14.7 10.60
6.6 6.5 14.2 8.2 12.7 10.25
12.9 3.6 15.7 4.5 16.3 10.71
13.1 3.7 14.2 10.4 19.3 10.98
15.9 4.2 13.4 8.4 15.4 10.83
5.3 4.6 14.8 7.7 13.8 10.67
9.7 3.0 12.2 5.8 14.4 9.22
9.3 2.9 11.2 11.2 15.3 10.49
10.2 7.0 11.6 8.7 14.5 10.48
7.1 5.0 13.9 5.8 19.2 9.12
7.6 5.0 13.6 6.0 16.8 9.46
10.0 5.1 13.5 7.7 15.8 10.35

Grand Mean

Mean

12 13 14 15 16 All listeners
7.7 3.8 7.7 6.1 13.4 9.48
9.6 3.3 9.3 7.6 19.3 11.62
10.0 5.4 11.4 13.3 15.4 10.48
11.0 11.0 6.8 6.5 14.1 10.61
5.5 2.7 10.9 7.7 18.4 10.17
8.7 8.0 5.4 4.8 16.2 10.38
7.3 5.2 7.0 7.9 10.9 9.95
7.8 2.8 9.1 11.4 15.2 10.66
7.1 4.8 11.3 12.8 9.3 10.19
7.1 4.3 6.2 13.1 17.8 10.86
8.3 9.8 9.5 6.9 14.1 10.56
8.7 9.9 12.8 6.3 16.0 9.70
8.2 5.9 8.9 8.7 15.0 10.39

Grand Mean

Listener
6	 7	 8	 9	 10	 11

5.6	 11.3	 7.6	 5.5	 9.5	 15.3
3.2	 9.6	 8.7	 9.8	 10.7	 16.6
6.9	 8.9	 7.5	 9.0	 11.4	 14.5
4.2	 7.9	 8.1	 6.6	 9.4	 15.8
4.6	 9.2	 7.6	 7.5	 13.3	 14.0
5.4	 8.3	 12.6	 9.3	 9.2	 17.1
3.6	 9.1	 8.1	 5.5	 16.0	 11.7
5.8	 7.8	 5.7	 8.3	 9.0	 12.7
4.9	 7.6	 6.8	 9.7	 8.9	 12.5
7.6	 6.3	 6.8	 9.4	 9.0	 15.0
4.6	 5.4	 8.2	 5.9	 5.4	 12.5
5.4	 7.5	 10.0	 7.4	 8.8	 15.8
5.1	 8.2	 8.1	 7.8	 10.0	 14.5

Rotation Free 3000-ms (Time 2)
Listener

6	 7	 8	 9	 10	 11
5.1	 7.5	 8.5	 6.8	 12.2	 12.8
9.3	 8.9	 9.1	 10.8	 8.9	 17.3
6.8	 5.1	 6.7	 9.3	 11.0	 13.5
7.3	 6.4	 6.4	 6.8	 13.3	 13.7
8.1	 9.6	 8.5	 11.1	 13.6	 16.5
6.3	 12.4	 7.9	 7.7	 9.6	 18.3
6.8	 5.2	 5.5	 5.9	 13.4	 14.5
7.9	 7.6	 9.8	 10.1	 10.8	 12.9
7.3	 8.4	 5.7	 8.7	 10.6	 15.0
5.9	 6.3	 7.7	 10.2	 12.0	 15.9
6.5	 6.2	 10.1	 8.5	 11.3	 15.2
6.4	 6.2	 5.8	 6.3	 9.8	 12.8
7.0	 7.5	 7.6	 8.5	 11.4	 14.9
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Motionless 3000-ms (Time 1)

loudspeaker	 1 2 3 4 5
7	 0.6 0.4 0.8 0.2 0.3
13	 0.2 0.3 0.2 0.3 0.4
19	 0.5 0.2 0.4 0.3 0.3
25	 0.4 0.3 0.7 0.3 0.6
27	 0.4 0.2 0.6 0.2 0.6
29	 0.4 0.3 0.5 n nV. L 0.3
32	 0.4 0.2 0.8 0.4 0.2
34	 0.5 0.2 0.3 0.4 0.4
37	 2.0 0.5 1.5 0.2 0.3
39	 0.2 0.2 0.5 0.2 0.3
42	 0.6 0.4 0.7 0.3 0.4
44	 0.7 0.2 0.5 0.5 0.4

Mean	 0.6 0.3 0.6 0.3 0.4
All loudspeakers

loudspeaker	 1 2 3 4 5
7	 0.3 0.2 0.4 0.2 0.3
13	 0.3 0.3 0.8 0.2 0.5
19	 0.2 0.2 0.2 0.2 0.3
25	 0.6 0.2 0.7 0.3 0.3
27	 0.3 0.2 0.4 0.3 0.3
29	 0.2 0.3 2.5 0.3 0.5
32	 0.3 0.4 0.3 0.2 0.2
34	 0.3 0.6 0.6 0.3 0.5
37	 0.3 0.2 0.3 0.2 0.3
39	 0.2 0.2 0.4 0.4 0.4
42	 0.4 0.2 0.5 0.4 0.3
44	 0.2 0.7 0.5 0.2 0.2

Mean	 0.3 0.3 0.6 0.3 0.3
All loudspeakers

Mean
12 13 14 15 16 All listeners
0.1 0.4 0.8 0.5 0.8 0.49
0.1 0.2 0.2 0.3 0.3 0.37
0.1 0.5 0.5 0.2 0.3 0.37
0.1 0.4 0.3 0.5 0.2 0.38
0.3 0.2 0.4 0.3 0.5 0.41
0.2 0.2 0.3 0.2 0.6 0.38
0.1 0.3 0.3 0.2 0.2 0.46
0.2 0.3 1.0 0.3 0.3 0.41
0.3 0.3 0.4 0.2 0.3 0.58
0.2 0.2 0.4 0.3 0.5 0.43
0.1 0.3 0.3 0.2 0.4 0.39
0.1 0.3 0.3 0.2 0.5 0.42
0.2 0.3 0.4 0.3 0.4 0.42

Grand Mean

Mean
12 13 14 15 16 All listeners
0.2 0.3 0.5 0.4 0.8 0.38
0.1 0.4 4.5 0.2 1.1 0.64
0.2 0.2 0.5 0.5 0.5 0.37
0.3 0.2 0.4 0.4 0.5 0.39
0.2 0.4 0.3 0.6 1.0 0.40
0.3 0.2 4.6 0.2 1.0 0.75
0.2 0.3 0.6 0.6 0.5 0.56
0.2 0.3 0.2 0.9 0.8 0.48
0.3 0.2 0.5 0.2 0.3 0.33
0.1 0.2 0.2 0.2 0.8 0.36
0.1 0.3 0.3 0.2 0.6 0.41
0.2 0.5 0.3 0.2 0.3 0.44
0.2 0.3 1.1 0.4 0.7 0.46

Grand Mean

Listener
6	 7	 8	 9	 10	 11

0.8	 0.3	 0.3	 0.3	 1.0	 0.3
0.4	 0.3	 0.8	 0.6	 1.0	 0.3
0.7	 0.7	 0.4	 0.2	 0.6	 0.1
0.4	 0.3	 0.2	 0.3	 0.9	 0.2
0.4	 0.3	 0.4	 1.1	 0.6	 0.2
0.6	 0.2	 03	 0.5	 0.9	 0.5
0.6	 0.2	 0.6	 2.3	 0.4	 0.4
0.7	 0.4	 0.5	 0.3	 0.7	 0.2
0.5	 0.3	 0.6	 0.6	 1.2	 0.1
0.3	 0.3	 0.5	 0.6	 1.6	 0.6
0.4	 0.2	 0.6	 0.8	 0.3	 0.2
0.7	 0.2	 0.2	 0.7	 0.9	 0.4
0.5	 0.3	 0.5	 0.7	 0.8	 0.3

Motionless 3000-ms (Time 2)
Listener

6	 7	 8	 9	 10	 11
0.4	 0.3	 0.4	 0.3	 0.8	 0.4
0.5	 0.2	 0.4	 0.2	 0.4	 0.2
0.3	 0.2	 0.8	 0.6	 0.5	 0.3
0.5	 0.2	 0.2	 0.2	 0.3	 1.0
0.3	 0.1	 0.5	 0.5	 0.8	 0.3
0.4	 0.2	 0.5	 0.3	 0.3	 0.3
0.7	 0.2	 0.8	 0.4	 0.4	 2.8
0.5	 0.4	 0.6	 0.2	 0.7	 0.5
0.3	 0.4	 0.6	 0.3	 0.7	 0.2
0.5	 0.3	 0.8	 0.3	 0.3	 0.5
0.5	 0.2	 0.3	 1.7	 0.3	 0.3
0.5	 0.2	 0.4	 0.6	 1.2	 0.9
0.5	 0.2	 0.5	 0.5	 0.5	 0.6
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