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Appendix A: Data

Double-pole co-ordinates corresponding to each loudspeaker as identified by
numbers used in data listing.

Loudspeaker Azimuth Elevation
1 -90 0 LVP
2 -75 15 LVP
3 -60 30 LVP
4 -45 45 LVP
5 -30 60 LVP
6 -15 75 LVP
7 0 90 LVP
8 -75 0 Front
9 -60 0 Front
10 -45 0 Front
11 -30 0 Front
12 -15 0 Front
13 0 0 Front
14 -75 0 Back
15 -60 0 Back
16 -45 0 Back
17 -30 0 Back
18 -15 0 Back
19 0 0 Back
20 -75 -15 LVP
21 -60 -30 LVP
22 -45 -45 LVP
23 -30 -60 LVP
24 -15 -75 LVP
25 0 -90 LVP
27 0 30 Front
29 0 60 Front
32 0 60 Back
34 0 30 Back
37 0 -30 Back
39 0 -60 Back
42 0 -60 Front
44 0 -30 Front
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Listener Mean
1 2 3 all listeners
1 0 1 0.67
1 1 1 1.00
1 0 0 0.33
1 1 0 0.67
0 0 0 0.00
0 0 0 0.00
0 0 0 0.00
0 0 0 0.00
0 0 0 0.00
0 0 0 0.00
0 0 0 0.00
0 0 0 0.00

0.33 0.17 0.17 0.22
Grand Mean

Listener Mean
1 2 3 all listeners
0 0 0 0.00
0 0 0 0.00
0 0 0 0.00
0 0 0 0.00
0 0 0 0.00
0 0 0 0.00
0 0 0 0.00
0 0 0 0.00
0 0 0 0.00
0 0 0 0.00
0 0 0 0.00
0 0 0 0.00

0.00 0.00 0.00 0.00
Grand Mean

Loudspeaker
8
9
10
11
12
13
14
15
16
17
18
19

Mean
all speakers

Natural

Loudspeaker
8
9
10
11
12
13
14
15
16
17
18
19

Mean
all speakers
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Front/back errors - Experiment 1 
Rotate	 Motionless

Listener Mean
Loudspeaker 1 2 3 all listeners

8 0 0 0 0.00
9 0 0 0 0.00
10 0 0 0 0.00
11 0 0 0 0.00
12 0 0 0 0.00
13 0 0 0 0.00
14 0 0 0 0.00
15 0 0 0 0.00
16 0 0 0 0.00
17 0 0 0 0.00
18 0 0 0 0.00
19 0 0 0 0.00

Mean
all speakers

0.00 0.00 0.00 0.00
Grand Mean

Pivot
Listener Mean

Loudspeaker 1 2 3 all listeners
8 1 0 0 0.33
9 0 0 0 0.00
10 1 0 0 0.33
11 0 0 0 0.00
12 0 0 0 0.00
13 0 0 0 0.00
14 0 0 0 0.00
15 0 0 0 0.00
16 0 0 0 0.00
17 0 0 0 0.00
18 0 0 0 0.00
19 0 0 0 0.00

Mean
all speakers

0.17 0.00 0.00 0.06
Grand Mean

Tip
Listener Mean

Loudspeaker 1 2 3 all listeners
8 1 0 0 0.33
9 1 0 0 0.33
10 1 1 0 0.67
11 0 1 0 0.33
12 0 1 0 0.33
13 0 1 0 0.33
14 0 0 0 0.00
15 0 0 0 0.00
16 0 0 0 0.00
17 0 0 0 0.00
18 0 0 0 0.00
19 0 0 0 0.00

Mean
all speakers

0.25 0.33 0.00 0.19
Grand Mean
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Apparent elevation - Experiment 1 
Rotate	 Tip

Listener Mean
Loudspeaker 1	 2 3 all listeners

1 0	 0 15 5.00
2 0	 0 30 10.00
3 0	 15 15 10.00
4 0	 30 0 10.00
5 0	 30 45 25.00
6 0	 75 15 30.00
7 0	 60 90 50.00
8 0	 0 0 0.00
9 0	 0 30 10.00
10 0	 0 0 0.00
11 0	 15 0 5.00
12 0	 30 15 15.00
13 0	 30 0 10.00
14 0	 0 0 0.00
15 0	 0 15 5.00
16 0	 -15 0 -5.00
17 0	 0 0 0.00
18 0	 0 15 5.00
19 0	 0 15 5.00

Pivot
Listener Mean

Loudspeaker 1	 2 3 all listeners
1 0	 30 0 10.00
2 15	 15 15 15.00
3 15	 30 15 20.00
4 30	 45 15 30.00
5 30	 45 30 35.00
6 30	 60 30 40.00
7 30	 60 0 30.00
8 0	 0 0 0.00
9 0	 0 0 0.00
10 15	 30 15 20.00
11 0	 15 0 5.00
12 0	 45 15 20.00
13 0	 30 0 10.00
14 0	 15 15 10.00
15 0	 15 -15 0.00
16 0	 30 -15 5.00
17 0	 15 0 5.00
18 0	 0 0 0.00
19 0	 15 -15 0.00

Listener Mean

Loudspeaker	 1 2 3 all listeners
1 0	 0 0 0.00
2 0	 15 0 5.00
3 15	 0 15 10.00
4 15	 45 45 35.00
5 15	 30 45 30.00
6 15	 45 -15 15.00
7 0	 30 -15 5.00
8 0	 0 15 5.00
9 0	 0 15 5.00
10 0	 30 15 15.00
11 0	 15 15 10.00
12 0	 15 0 5.00
13 0	 30 0 10.00
14 0	 0 0 0.00
15 0	 0 0 0.00
16 0	 15 -15 0.00
17 0	 15 -15 0.00
18 0	 15 -30 -5.00
19 0	 15 0 5.00

Motionless
Listener Mean

Loudspeaker	 1 2 3 all listeners
1 0	 0 15 5.00
2 15	 0 0 5.00
3 15	 15 30 20.00
4 15	 30 15 20.00
5 15	 45 -15 15.00
6 15	 45 0 20.00
7 0	 30 -15 5.00
8 0	 0 0 0.00
9 0	 -15 15 0.00
10 0	 15 15 10.00
11 0	 30 15 15.00
12 0	 15 15 10.00
13 0	 15 0 5.00
14 0	 0 0 0.00
15 0	 -15 0 -5.00
16 0	 -15 0 -5.00
17 0	 -15 0 -5.00
18 0	 0 0 0.00
19 0	 30 -15 5.00



Loudspeaker	 1Loudspeaker	 1Loudspeaker	 1
8	 08	 08	 0
9	 09	 09	 0
10	 010	 010	 0
11	 011	 011	 0
12	 012	 012	 0
13	 013	 013	 0
14	 014	 014	 0
15	 015	 015	 0
16	 016	 016	 0
17	 017	 017	 0
18	 018	 018	 0
19	 119	 119	 1

Listener
2	 3 4

Mean
all listeners

0 0 0 0.00
0 0 0 0.00
0 0 0 0.00
0 0 0 0.00
0 0 0 0.00
0 0 0 0.00
0 0 0 0.00
0 0 0 0.00
0 0 0 0.00
0 0 0 0.00
0 0 0 0.00
0 0 0 0.25

0.00 0.00 0.00 0.02Mean	 0.08
all speakers	 Grand Mean

1=1E_	
Mean

all listeners
0.25
0.50
0.50
0.50
0.50
0.00
0.00
0.00
0.00

Pivot

Listener
Loudspeaker 1 2 3 4

8 0 0 1 0
9 0 1 1 0
10 0 1 1 0
11 0 1 1 0
12 1 1 0 0
13 0 0 0 0
14 0 0 0 0
15 0 0 0 0
16 0 0 0 0
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NaturalNatural

Loudspeaker	 1
Listener

2	 3Loudspeaker	 1	 2	 3	 all listeners
Listener	 MeanMean

all listeners
1 0 01	 0	 0	 0	 0.000 0.00
2 0 02	 0	 0	 15	 5.0015 5.00
3 15 303	 15	 30	 30	 25.0030 25.00
4 30 304	 30	 30	 45	 35.0045 35.00
5 60 605	 60	 60	 60	 60.0060 60.00
6 75 906	 75	 90	 75	 80.0075 80.000
7 90 907	 90	 90	 90	 90.007	 90	 90	 90	 90.0090 90.00
8 0 08	 0	 0	 0	 0.008	 0	 0	 0	 0.000 0.00
9 0 09	 0	 0	 15	 5.009	 0	 0	 15	 5.0015 5.00
10 0 1510	 0	 15	 0	 5.0010	 0	 15	 0	 5.000 5.00
11 0 1511	 0	 15	 0	 5.0011	 0	 15	 0	 5.000 5.00
12 0 1512	 0	 15	 15	 10.0012	 0	 15	 15	 10.0015 10.00
13 0 4513	 0	 45	 15	 20.0013	 0	 45	 15	 20.0015 20.00
14 0 014	 0	 0	 0	 0.0014	 0	 0	 0	 0.000 0.00
15 15 015	 15	 0	 15	 10.0015	 15	 0	 15	 10.0015 10.00
16 0 016	 0	 0	 15	 5.0016	 0	 0	 15	 5.0015 5.00
17 0 017	 0	 0	 15	 5.0017	 0	 0	 15	 5.0015 5.00
18 0 018	 0	 0	 15	 5.0018	 0	 0	 15	 5.0015 5.00
19 0 1519	 0	 15	 15	 10.0019	 0	 15	 15	 10.0015 10.00

Front Back errors - Experiment 2
Rotate 
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Apparent elevation - Experiment 2 
Rotate	 Tip

Listener Mean
Loudspeaker 1 2 3 4 all listeners

1 0 0 0 0 0.00
2 15 0 0 15 7.50
3 0 0 0 30 7.50
4 30 30 15 45 30.00
5 30 15 0 60 26.25
6 45 15 0 15 18.75
7 0 15 15 45 18.75
8 0 15 0 0 3.75
9 0 0 0 15 3.75
10 0 15 0 15 7.50
11 0 15 0 15 7.50
12 0 30 0 0 7.50
13 0 15 0 0 3.75
14 0 0 0 15 3.75
15 0 15 0 0 3.75
16 0 15 0 15 7.50
17 0 0 0 15 3.75
18 0 0 0 0 0.00
19 0 15 0 15 7.50

Pivot
Listener Mean

Loudspeaker 1 2 3 4 all listeners

1 0 0 0 0 0.00
2 0 0 15 15 7.50
3 15 15 30 30 22.50
4 0 15 30 60 26.25
5 30 15 30 75 37.50
6 60 0 15 90 41.25
7 15 0 45 90 37.50
8 0 0 0 0 0.00
9 0 -15 0 0 -3.75
10 0 0 0 0 0.00
11 0 0 15 0 3.75
12 0 15 0 0 3.75
13 0 0 0 0 0.00
14 0 0 0 0 0.00
15 0 0 0 0 0.00
16 0 15 15 15 11.25
17 15 15 15 0 11.25
18 15 -15 15 0 3.75
19 30 -15 15 0 7.50

Listener Mean
Loudspeaker 1 2 3 4 all listeners

1 30 15 0 30 18.75
2 15 30 15 30 22.50
3 15 15 15 45 22.50
4 45 15 0 60 30.00
5 45 15 0 45 26.25
6 75 15 15 60 41.25
7 45 75 15 60 48.75
8 15 -15 0 30 7.50
9 30 0 15 45 22.50
10 30 0 0 30 15.00
11 60 -15 0 45 22.50
12 75 0 30 45 37.50
13 75 60 15 45 48.75
14 30 30 0 30 22.50
15 15 -15 0 15 3.75
16 15 15 0 45 18.75
17 30 0 0 75 26.25
18 45 0 0 15 15.00
19 60 -15 0 45 22.50

Motionless
Listener Mean

Loudspeaker 1 2 3 4 all listeners

1 0 0 0 0 0.00
2 15 0 0 0 3.75
3 30 15 30 15 22.50
4 30 -15 30 45 22.50
5 45 30 30 45 37.50
6 45 0 15 30 22.50
7 15 0 0 0 3.75
8 0 0 15 15 7.50
9 0 30 15 15 15.00
10 0 30 30 15 18.75
11 15 -15 30 15 11.25

12 15 0 0 30 11.25
13 15 15 0 0 7.50
14 0 0 0 0 0.00
15 0 -15 0 15 0.00
16 0 0 0 15 3.75
17 0 0 15 0 3.75
18 -15 0 0 0 -3.75
19 75 0 0 30 26.25
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Source-head-response (SHR) angle - Experiment 3
500-ms Rotate

Listener Mean
Loudspeaker	 1 2 3 4 5 6 7 8 9 all listeners

1	 15.00 0.00 0.00 0.00 0.00 0.00 0.00 15.00 45.00 8.33
2	 0.00 15.00 30.00 21.09 15.00 15.00 15.00 0.00 25.38 15.16
3	 33.23 15.00 15.00 15.00 30.00 30.00 30.00 0.00 38.13 22.93
4	 0.00 15.00 0.00 30.00 60.00 46.92 46.92 60.00 37.31 32.91
5	 30.42 30.00 77.94 0.00 69.30 61.12 38.13 82.56 30.00 46.61
6	 56.64 15.00 91.48 21.09 93.84 82.56 25.38 93.84 21.09 55.66
7	 60.00 15.00 0.00 0.00 90.00 90.00 90.00 75.00 30.00 50.00
8	 0.00 0.00 0.00 18.69 15.00 0.00 0.00 0.00 31.42 7.24
9	 0.00 19.71 30.42 15.00 0.00 0.00 15.00 15.44 32.20 14.20
10	 15.14 15.14 15.14 45.00 0.00 0.00 0.00 15.14 31.40 15.22
11	 117.76 15.04 0.00 0.00 0.00 0.00 0.00 15.04 20.7:2 18.73
12	 61.12 15.01 15.01 33.23 15.01 0.00 21.09 55.35 15.00 25.65
13	 30.00 48.85 30.00 15.00 0.00 0.00 0.00 15.00 75.00 23.76
14	 21.09 0.00 0.00 21.09 15.00 15.00 15.00 15.00 15.00 13.02
15	 0.00 0.00 15.44 0.00 15.00 15.00 0.00 15.44 19.71 8.96
16	 15.14 0.00 0.00 15.00 0.00 0.00 0.00 31.40 20.29 9.09
17	 0.00 22.57 0.00 45.00 0.00 0.00 0.00 15.00 30.00 12.51
18	 0.00 15.01 0.00 79.45 15.00 0.00 0.00 15.01 60.00 20.50
19	 0.00 0.00 0.00 15.00 0.00 15.00 0.00 0.00 45.00 8.33

Mean	 23.97 13.49 16.86 20.51 22.80 19.51 15.61 28.12 32.77 21.52
all loudspeakers Grand Mean

3-s Rotate
Listener Mean

Loudspeaker	 1 2 3 4 5 6 7 8 9 all listeners

1	 0.00 0.00 15.00 0.00 0.00 0.00 0.00 0.00 30.00 5.00
2	 15.00 15.00 15.00 15.00 0.00 15.00 15.00 21.09 25.38 15.16
3	 0.00 15.00 33.23 30.00 30.00 30.00 30.00 15.00 15.00 22.03
4	 15.00 30.00 60.00 15.00 30.00 45.00 46.92 15.00 31.40 32.04
5	 0.00 45.00 105.00 15.00 30.00 61.12 61.12 64.34 0.00 42.40
6	 0.00 15.00 91.48 69.30 0.00 61.70 48.24 48.24 25.38 39.93
7	 15.00 15.00 135.00 30.00 15.00 60.00 30.00 0.00 15.00 35.00
8	 0.00 0.00 18.69 61.12 0.00 0.00 0.00 18.69 31.42 14.44
9	 15.44 0.00 0.00 15.44 0.00 0.00 0.00 0.00 19.71 5.62
10	 15.14 0.00 15.14 15.14 15.14 0.00 0.00 0.00 20.29 8.98

11	 30.42 15.04 15.04 30.42 30.42 0.00 0.00 32.31 32.31 20.66

12	 15.01 15.00 0.00 21.92 15.01 0.00 0.00 55.35 15.00 15.25

13	 45.00 0.00 0.00 30.00 21.47 15.00 0.00 15.00 60.00 20.72

14	 0.00 0.00 0.00 0.00 0.00 0.00 0.00 15.00 15.00 3.33

15	 15.44 15.44 0.00 0.00 15.44 0.00 0.00 15.00 15.00 8.48

16	 0.00 0.00 0.00 20.29 0.00 0.00 0.00 15.14 15.00 5.60

17	 0.00 0.00 0.00 15.04 0.00 0.00 0.00 0.00 15.00 3.34
18	 15.00 15.01 15.00 0.00 21.09 0.00 0.00 0.00 60.00 14.01

19	 0.00 0.00 15.00 15.00 15.00 15.00 0.00 21.47 21.47 11.44

Mean	 10.34 10.29 28.08 20.98 12.56 15.94 12.17 18.51 24.34 17.02

all loudspeakers Grand Mean
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3-s Natural
Listener Mean

Loudspeaker	 1 2 3 4 5 6 7 8 9 all listeners
1	 0.00 0.00 0.00 0.00 30.00 0.00 0.00 0.00 15.00 5.00
2	 15.00 15.00 45.00 30.00 0.00 15.00 15.00 25.38 21.09 20.16
3	 15.00 15.00 30.00 15.00 0.00 30.00 0.00 0.00 0.00 11.67
4	 15.00 15.00 60.00 0.00 0.00 0.00 30.00 15.00 31.40 18.49
5	 15.00 15.00 45.00 0.00 45.00 61.12 30.00 15.00 15.00 26.79
6	 25.38 15.00 120.00 0.00 45.00 0.00 0.00 21.09 21.09 27.51
7	 15.00 0.00 0.00 0.00 30.00 0.00 90.00 15.00 30.00 20.00
8	 0.00 0.00 0.00 0.00 46.92 0.00 0.00 15.00 35.67 10.84
9	 30.42 0.00 0.00 15.44 15.44 0.00 0.00 0.00 19.71 9.00
10	 45.00 0.00 0.00 45.00 31.40 15.14 0.00 20.29 20.29 19.68
11	 60.01 0.00 15.04 82.56 30.42 15.04 15.04 15.04 45.63 30.98
12	 33.70 15.01 0.00 61.12 30.09 15.01 0.00 61.12 43.00 28.78
13	 30.00 0.00 0.00 15.00 30.00 15.00 0.00 30.00 48.85 18.76
14	 0.00 0.00 0.00 0.00 18.69 0.00 0.00 21.09 15.00 6.09
15	 15.44 0.00 0.00 0.00 15.44 0.00 0.00 15.00 15.00 6.76
16	 0.00 0.00 15.14 0.00 15.14 0.00 0.00 23.81 15.00 7.68
17	 15.04 0.00 15.04 0.00 15.04 0.00 15.04 15.00 15.00 10.02
18	 15.01 0.00 15.01 15.01 15.01 0.00 0.00 21.92 21.92 11.54
19	 0.00 0.00 15.00 15.00 30.00 0.00 0.00 0.00 0.00 6.67

Mean	 18.16 4.74 19.75 15.48 23.35 8.75 10.27 17.36 22.56 15.60
all loudspeakers Grand Mean

500-ms Rotate
Listener Mean

Loudspeaker	 1 2 3 4 5 6 7 8 9 all listeners
1	 0.00 0.00 15.00 0.00 0.00 0.00 0.00 0.00 60.00 8.33
2	 15.00 15.00 15.00 30.00 15.00 15.00 15.00 15.00 25.38 17.82
3	 15.00 15.00 30.00 30.00 33.23 30.00 15.00 15.00 30.00 23.69
4	 15.00 15.00 75.00 0.00 46.92 46.92 46.92 37.31 46.92 36.67
5	 28.43 0.00 75.00 0.00 15.00 61.12 48.92 46.92 46.92 35.81
6	 45.00 15.00 97.44 0.00 30.00 61.70 48.24 90.00 39.69 47.45
7	 45.00 0.00 90.00 0.00 45.00 15.00 90.00 75.00 75.00 48.33
8	 0.00 0.00 0.00 18.69 15.00 0.00 0.00 15.00 35.67 9.37
9	 15.00 0.00 15.44 30.42 15.44 15.00 15.00 0.00 19.71 14.00
10	 45.00 0.00 15.14 31.40 20.29 0.00 15.00 15.14 60.00 22.44

11	 32.31 0.00 0.00 45.63 15.04 0.00 20.72 0.00 32.31 16.22

12	 46.92 15.00 0.00 33.23 30.09 0.00 15.01 55.35 33.23 25.42

13	 48.85 0.00 0.00 60.00 30.00 15.00 15.00 34.26 45.00 27.57

14	 0.00 0.00 0.00 0.00 0.00 0.00 15.00 21.09 21.09 6.35

15	 0.00 15.00 0.00 15.44 0.00 15.44 15.00 0.00 15.44 8.48

16	 0.00 15.00 15.00 15.00 0.00 15.00 0.00 15.00 15.00 10.00

17	 0.00 15.00 15.04 15.04 15.00 0.00 0.00 125.90 20.72 22.97

18	 0.00 15.00 21.92 0.00 0.00 15.00 15.00 15.01 0.00 9.10

19	 15.00 30.00 15.00 34.26 15.00 15.00 15.00 0.00 21.47 17.86

Mean	 19.29 8.68 26.05 18.90 17.95 16.85 21.31 30.31 33.87 21.47

all loudspeakers Grand Mean
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Appendix A: Data

500-ms Motionless
Listener Mean

Loudspeaker	 1	 2	 3	 4	 5 6 7 8 9 all listeners
1	 15.00	 15.00	 15.00	 15.00	 15.00 0.00 0.00 15.00 30.00 13.33
2	 0.00	 15.00	 21.09	 21.09	 21.09 21.09 0.00 0.00 15.00 12.71
3	 0.00	 0.00	 28.43	 0.00	 41.41 15.00 30.00 28.43 0.00 15.92
4	 0.00	 0.00	 15.00	 15.00	 57.55 30.00 31.40 31.40 30.00 23.37
5	 55.78	 0.00	 30.00	 0.00	 75.52 38.13 38.13 38.13 42.1:2 35.31
6	 41.41	 0.00	 96.93	 41.41	 71.52 45.00 25.38 67.70 21.09 45.60
7	 60.00	 90.00	 120.00	 90.00	 75.00 90.00 90.00 75.00 45.00 81.67
8	 15.00	 18.69	 15.00	 21.09	 15.00 21.09 15.00 21.09 18.69 17.85
9	 15.44	 15.44	 57.58	 30.00	 73.54 0.00 0.00 33.23 19.71 27.22
10	 71.95	 15.14	 15.14	 71.95	 88.01 31.40 0.00 15.14 60.00 40.97
11	 117.76	 30.42	 15.04	 100.55	 120.00 15.04 0.00 45.63 38.13 53.62
12	 146.30	 30.09	 15.01	 86.16	 158.91 30.09 61.12 33.23 61.12 69.11
13	 30.00	 0.00	 15.00	 165.00	 165.00 0.00 15.00 60.00 60.00 56.67
14	 0.00	 0.00	 21.09	 0.00	 0.00 15.00 15.00 15.00 21.09 9.69
15	 33.23	 0.00	 30.00	 15.44	 0.00 33.23 45.00 15.00 15.00 20.77
16	 15.14	 0.00	 23.81	 15.14	 15.14 46.92 0.00 0.00 23.81 15.55
17	 15.04	 0.00	 38.13	 0.00	 0.00 86.42 0.00 15.00 15.04 18.85
18	 0.00	 0.00	 110.70	 15.00	 0.00 21.92 0.00 164.99 21.09 37.08
19	 21.47	 165.00	 145.74	 15.00	 15.00 0.00 30.00 150.00 48.85 65.67

Mean	 34.40	 20.78	 43.62	 37.78	 53.04 28.44 20.84 43.37 30.83 34.79
all loudspeakers Grand Mean

Front-back errors - Experiment 3
500-ms Rotate

Listener Mean
Loudspeaker	 1	 2	 3	 4	 5 6 7 8 9 all listeners

8	 0.00	 0.00	 0.00	 0.00	 0.00 0.00 0.00 0.00 0.00 0.00
9	 0.00	 0.00	 0.00	 0.00	 0.00 0.00 0.00 0.00 0.00 0.00
10	 0.00	 0.00	 0.00	 0.00	 0.00 0.00 0.00 0.00 0.00 0.00
11	 NM	 0.00	 0.00	 0.00	 0.00 0.00 0.00 0.00 0.00 0.00
12	 0.00	 0.00	 0.00	 0.00	 0.00 0.00 0.00 0.00 0.00 0.00
13	 0.00	 0.00	 0.00	 0.00	 0.00 0.00 0.00 0.00 0.00 0.00
14	 0.00	 0.00	 0.00	 0.00	 0.00 0.00 0.00 0.00 0.00 0.00
15	 0.00	 0.00	 0.00	 0.00	 0.00 0.00 0.00 0.00 0.00 0.00
16	 0.00	 0.00	 0.00	 0.00	 0.00 0.00 0.00 0.00 0.00 0.00
17	 0.00	 0.00	 0.00	 0.00	 0.00 0.00 0.00 0.00 0.00 0.00
18	 0.00	 0.00	 0.00	 0.00	 0.00 0.00 0.00 0.00 0.00 0.00
19	 0.00	 0.00	 0.00	 0.00	 0.00 0.00 0.00 0.00 0.00 0.00

Mean	 0.00	 0.00	 0.00	 0.00	 0.00 0.00 0.00 0.00 0.00 0.00
all loudspeakers Grand Mean
Note: NM indicates trial involving front back error but data discounted because listener failed to move.
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Appendix A: Data

500-ms Motionless

Loudspeaker 1 2 3 4
Listener

5 6 7 8 9
Mean

all listeners
8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
9 0.00 0.00 1.00 0.00 1.00 0.00 0.00 0.00 0.00 0.22
10 1.00 0.00 0.00 1.00 1.00 0.00 0.00 0.00 0.00 0.33
11 1.00 0.00 0.00 1.00 1.00 0.00 0.00 0.00 0.00 0.33
12 1.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.22
13 0.00 0.00 0.00 1.00 1.00 0.00 0.00 0.00 0.00 0.22
14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
15 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.11
16 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
17 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.11
18 0.00 0.00 1.00 0.00 0.00 0.00 0.00 1.00 0.00 0.22
19 0.00 1.00 1.00 0.00 0.00 0.00 0.00 1.00 0.00 0.33

Mean 0.25 0.08 0.25 0.25 0.42 0.08 0.08 0.17 0.00 0.18
all loudspeakers Grand Mean

Apparent elevation - Experiment 3
500-ms Rotate (1)

Loudspeaker 1 2 3 4
Listener

5 6 7 8 9
Mean

all listeners
1 15.00 0.00 0.00 0.00 0.00 0.00 0.00 -15.00 45.00 5.00
2 15.00 0.00 -15.00 0.00 0.00 0.00 0.00 15.00 15.00 3.33
3 0.00 15.00 15.00 45.00 0.00 0.00 0.00 30.00 45.00 16.67
4 45.00 30.00 45.00 15.00 0.00 0.00 0.00 0.00 15.00 16.67
5 45.00 30.00 -15.00 60.00 0.00 0.00 30.00 -15.00 90.00 25.00
6 30.00 90.00 -15.00 75.00 0.00 0.00 60.00 -15.00 75.00 33.33
7 30.00 75.00 90.00 90.00 0.00 0.00 0.00 15.00 60.00 40.00
8 0.00 0.00 0.00 15.00 0.00 0.00 0.00 0.00 15.00 3.33
9 0.00 15.00 -30.00 0.00 0.00 0.00 0.00 15.00 15.00 1.67
10 15.00 15.00 15.00 45.00 0.00 0.00 0.00 15.00 30.00 15.00
11 -15.00 15.00 0.00 0.00 0.00 0.00 0.00 15.00 15.00 3.33
12 60.00 15.00 15.00 30.00 15.00 0.00 15.00 -45.00 0.00 11.67
13 30.00 45.00 30.00 15.00 0.00 0.00 0.00 15.00 75.00 23.33
14 15.00 0.00 0.00 15.00 0.00 0.00 0.00 0.00 0.00 3.33
15 0.00 0.00 15.00 0.00 0.00 0.00 0.00 -15.00 15.00 1.67
16 -15.00 0.00 0.00 0.00 0.00 0.00 0.00 -30.00 15.00 -3.33

17 0.00 15.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.67
18 0.00 15.00 0.00 45.00 0.00 0.00 0.00 15.00 0.00 8.33
19 0.00 0.00 0.00 15.00 0.00 0.00 0.00 0.00 30.00 5.00



Loudspeaker 1
1 0.00
2 0.00
3 30.00
4 30.00
5 60.00
6 75.00
7 75.00
8 0.00
9 15.00
10 15.00
11 30.00
12 15.00
13 45.00
14 0.00
15 15.00
16 0.00
17 0.00
18 0.00
19 0.00

3-s Natural

Loudspeaker 1
1 0.00
2 30.00
3 45.00
4 60.00
5 75.00
6 60.00
7 75.00
8 0.00
9 30.00
10 45.00
11 60.00
12 -15.00
13 30.00
14 0.00
15 15.00
16 0.00
17 15.00
18 15.00
19 0.00
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Appendix A: Data

3-s Rotate
Listener Mean

2 3 4 5 6 7 8 9 all listeners
0.00 -15.00 0.00 0.00 0.00 0.00 0.00 15.00 0.00
0.00 0.00 30.00 15.00 0.00 0.00 0.00 15.00 6.67
15.00 0.00 0.00 0.00 0.00 0.00 15.00 15.00 8.33
15.00 -15.00 60.00 15.00 0.00 0.00 30.00 45.00 20.00
15.00 -45.00 75.00 30.00 0.00 0.00 0.00 60.00 21.67
60.00 -15.00 30.00 75.00 15.00 30.00 30.00 60.00 40.00
75.00 -45.00 60.00 75.00 30.00 60.00 90.00 75.00 55.00
0.00 -15.00 60.00 0.00 0.00 0.00 -15.00 15.00 5.00
0.00 0.00 15.00 0.00 0.00 0.00 0.00 15.00 5.00
0.00 -15.00 15.00 15.00 0.00 0.00 0.00 15.00 5.00
15.00 -15.00 30.00 30.00 0.00 0.00 30.00 30.00 16.67
0.00 0.00 15.00 15.00 0.00 0.00 -45.00 0.00 0.00
0.00 0.00 30.00 15.00 0.00 0.00 15.00 30.00 15.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
15.00 0.00 0.00 15.00 0.00 0.00 0.00 0.00 5.00
0.00 0.00 -15.00 0.00 0.00 0.00 15.00 0.00 0.00
0.00 0.00 15.00 0.00 0.00 0.00 0.00 0.00 1.67
15.00 0.00 0.00 15.00 0.00 0.00 0.00 0.00 3.33
0.00 0.00 -15.00 15.00 0.00 0.00 15.00 15.00 3.33

Listener Mean
2 3 4 5 6 7 8 9 all listeners

0.00 0.00 0.00 30.00 0.00 0.00 0.00 0.00 3.33
0.00 -30.00 -15.00 15.00 0.00 0.00 15.00 0.00 1.67
15.00 0.00 15.00 30.00 0.00 30.00 30.00 30.00 21.67
30.00 -15.00 45.00 45.00 45.00 15.00 60.00 30.00 35.00
75.00 15.00 60.00 75.00 0.00 30.00 75.00 75.00 53.33
90.00 -45.00 75.00 60.00 75.00 75.00 75.00 75.00 60.00
90.00 90.00 90.00 60.00 90.00 0.00 75.00 60.00 70.00
0.00 0.00 0.00 45.00 0.00 0.00 0.00 30.00 8.33
0.00 0.00 15.00 15.00 0.00 0.00 0.00 15.00 8.33
0.00 0.00 45.00 30.00 15.00 0.00 15.00 15.00 18.33
0.00 -15.00 75.00 30.00 15.00 15.00 15.00 45.00 26.67
15.00 0.00 60.00 30.00 15.00 0.00 60.00 30.00 21.67

0.00 0.00 15.00 30.00 15.00 0.00 30.00 45.00 18.33
0.00 0.00 0.00 15.00 0.00 0.00 15.00 0.00 3.33
0.00 0.00 0.00 15.00 0.00 0.00 0.00 0.00 3.33

0.00 -15.00 0.00 15.00 0.00 0.00 15.00 0.00 1.67
0.00 -15.00 0.00 15.00 0.00 -15.00 0.00 0.00 0.00
0.00 -15.00 15.00 15.00 0.00 0.00 15.00 15.00 6.67
0.00 -15.00 15.00 30.00 0.00 0.00 0.00 0.00 3.33
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500-ms Rotate (2)

Loudspeaker 1 2
1 0.00 0.00
2 0.00 0.00
3 15.00 15.00
4 60.00 30.00
5 60.00 60.00
6 60.00 60.00
7 45.00 90.00
8 0.00 0.00
9 0.00 0.00
10 45.00 0.00
11 30.00 0.00
12 45.00 0.00
13 45.00 0.00
14 0.00 0.00
15 0.00 0.00
16 0.00 0.00
17 0.00 0.00
18 0.00 0.00
19 0.00 0.00

500-ms Motionless

Loudspeaker 1 2
1 15.00 000
2 15.00 000
3 30.00 30 00
4 45.00 45.00
5 30.00 60.00
6 45.00 75.00
7 30.00 0.00
8 0.00 15.00
9 15.00 15.00
10 15.00 15.00
11 15.00 30.00
12 15.00 30.00
13 30.00 0.00
14 0.00 0.00
15 15.00 0.00
16 15.00 0.00
17 15.00 0.00
18 0.00 0.00
19 15.00 0.00

Listener Mean
3 4 5 6 7 8 9 all listeners

0.00 0.00 0.00 0.00 0.00 0.00 60.00 6.67
0.00 -15.00 0.00 0.00 0.00 0.00 15.00 0.00
0.00 0.00 0.00 0.00 15.00 15.00 0.00 6.67

-30.00 45.00 0.00 0.00 0.00 15.00 15.00 15.00
-15.00 60.00 45.00 0.00 15.00 30.00 30.00 31.67
0.00 75.00 75.00 15.00 30.00 0.00 60.00 41.67
0.00 90.00 45.00 75.00 0.00 15.00 15.00 41.67
0.00 15.00 0.00 0.00 0.00 0.00 30.00 5.00

-15.00 30.00 15.00 0.00 0.00 0.00 15.00 5.00
-15.00 30.00 15.00 0.00 0.00 15.00 45.00 15.00
0.00 45.00 15.00 0.00 15.00 0.00 30.00 15.00
0.00 30.00 30.00 0.00 15.00 -45.00 30.00 11.67
0.00 60.00 30.00 0.00 0.00 30.00 30.00 21.67
0.00 0.00 0.00 0.00 0.00 15.00 15.00 3.33
0.00 -15.00 0.00 15.00 0.00 0.00 15.00 1.67
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

-15.00 15.00 0.00 0.00 0.00 30.00 15.00 5.00
-15.00 0.00 0.00 0.00 0.00 -15.00 0.00 -3.33
0.00 15.00 0.00 0.00 0.00 0.00 15.00 3.33

Listener Mean
3 4 5 6 7 8 9 all listeners

-1500 15.00 0.00 0.00 0.00 15.00 15.00 5.00
000 0.00 0.00 0.00 15.00 15.00 0.00 5.00
15.00 30.00 0.00 15.00 0.00 15.00 30.00 18.33
30.00 30.00 15.00 15.00 30.00 45.00 15.00 30.00
30.00 60.00 0.00 30.00 30.00 30.00 45.00 35.00
-15.00 45.00 15.00 30.00 60.00 15.00 75.00 38.33
-30.00 0.00 15.00 0.00 0.00 15.00 45.00 8.33
0.00 -15.00 0.00 -15.00 0.00 15.00 15.00 1.67
15.00 0.00 15.00 0.00 0.00 15.00 15.00 10.00
-15.00 15.00 15.00 30.00 0.00 15.00 45.00 15.00
15.00 45.00 0.00 15.00 0.00 45.00 30.00 21.67
-15.00 75.00 15.00 30.00 60.00 30.00 60.00 33.33
15.00 15.00 15.00 0.00 0.00 60.00 30.00 18.33
-15.00 0.00 0.00 0.00 0.00 0.00 15.00 0.00
0.00 15.00 0.00 15.00 0.00 0.00 0.00 5.00

-15.00 -15.00 15.00 15.00 0.00 0.00 15.00 3.33

-30.00 0.00 0.00 15.00 0.00 0.00 15.00 1.67

-45.00 0.00 0.00 15.00 0.00 15.00 15.00 0.00

-30.00 0.00 0.00 0.00 0.00 0.00 15.00 0.00
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SHR angle - Experiment 4

3-s Natural

loudspeaker 1 2 3 4 5

Listener

6	 7 8 9 10 11 12

Mean

All listeners

1 3.33 0.89 2.27 1.60 1.50 1.81 3.76 6.95 1.24 7.10 4.68 10.09 3.77

2 13.21 21 .05 13.26 12.27 12.08 12.79 15.65 13.29 13.65 20.57 8.69 9.80 13.86

3 27.73 28.68 17.21 21.18 23.80 28.05 31.62 24.74 24.05 36.48 8.51 33.33 25.45

4 9.07 34.95 4.33 40.98 10.51 42.79 67.70 37.78 10.84 29.15 10.21 26.57 27.07

5 34.76 5.82 37.24 57.05 20.13 57,54 87.99 31.22 22.20 68.77 10.54 15.55 37.40

6 29.74 12.15 59.49 13.85 39.27 80.29 98.39 17.24 35.20 63.66 23.21 16.42 40.74

7 59.85 11.43 18.20 5.06 63.04 89.82 42.61 48.57 32.96 86.90 14.63 16.36 40.79

8 4.28 9.06 4.03 1.78 3.47 3.94 14.24 2.38 4.01 11.41 17.95 2.60 6.60

9 4.10 8.84 4.22 1.64 5.39 3.72 5.00 2.99 3.35 0.53 18.35 8.49 5.55

10 11.82 3.86 11.87 8.65 1.42 0.98 18.04 2.56 15.26 28.69 29.86 0.98 11.17

11 19.76 1.86 9.76 1.30 2.05 1.20 9.42 1.45 14.62 13.59 21.93 0.93 8.16

12 28.92 1.44 21.01 14.56 1.59 0.23 8.15 6.14 2.15 14.53 16.02 7.63 10.20

13 20.14 2.83 11.30 22.27 3.81 0.20 35.78 2.89 21.40 28.88 15.97 1.48 13.91

14 4.57 2.45 8.00 9.76 4.58 2.67 7.94 11.97 5.01 15.25 8.42 3.33 7.00

15 1.67 1.16 7.69 4.18 4.38 5.15 13.99 10.10 2.83 12.93 6.59 1.47 6.01

16 3.10 3.04 2.28 12.09 0.77 5.79 4.51 12.33 1.88 13.71 9.04 0.73 5.77

17 5.11 2.04 4.78 1.39 1.81 3.90 16.17 10.49 4.33 5.64 11.35 0.88 5.66

18 2.13 2.38 2.45 1.86 2.05 5.71 18.65 14.12 2.57 22.88 10.13 1.32 7.19

19 10.12 3.09 2.94 1.96 3.92 179.74 8.80 12.25 3.95 13.73 11.91 2.13 21.21

20 14.06 8.72 17.45 13.04 16.67 17.15 7.19 8.74 13.91 1.25 18.95 12.06 12.43

21 30.00 1.80 19.78 12.84 10.40 32.03 7.14 11.21 5.49 14.17 31.68 26.77 16.94

22 7.63 8.49 5.38 5.11 25.27 46.92 5.12 11.01 5.51 3.28 60.17 3.19 15.59

23 32.36 3.76 13.78 10.75 2.32 60.29 14.09 4.74 20.84 3.00 49.16 36.48 20.96

24 100.38 15.46 140.36 74.45 46.78 76.91 23.05 23.59 86.44 91.13 131.40 94.77 75.39

25 109.60 163.03 105.36 49.63 97.55 90.23 135.51 94.61 117.96 155.91 151.77 104.95 114.68

Mean 23.50 14.33 21.78 15.97 16.18 33.99 28.02 16.93 18.87 30.53 28.04 17.53 22.14

All loudspeakers Grand Mean
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0.5-s Natural

loudspeaker 1 2 3 4 5
Listener

6	 7 8 9 10 11 12
Mean

All listeners

1 1.90 2.54 8.69 1.77 2.06 2.49 4.64 14.88 5.29 11.99 4.43 1.06 5.15

2 13.62 16.59 11.47 6.67 9.60 19.81 18.01 16.57 15.93 20.92 9.39 13.26 14.32

3 30.10 30.99 6.78 23.11 20.76 26.01 36.76 29.46 27.25 20.00 23.08 17.20 24.29

4 46.10 32.17 14.54 27.76 23.93 53.88 70.62 40.95 43.47 23.39 29.94 38.99 37.15

5 71.96 13.85 21.80 64.61 49.14 84.64 103.53 82.88 63.81 52.11 49.48 48.73 58.88

6 82.69 53.87 51.72 86.21 74.97 88.53 117.58 103.14 87.96 64.45 44.77 58.44 76.19

7 94.21 17.57 62.74 103.52 70.25 89.79 109.97 96.46 76.34 62.91 31.27 58.93 72.83

8 0.93 23.04 23.05 14.84 11.40 2.04 8.90 14.87 6.05 14.79 14.88 8.72 11.96

9 3.16 21.59 29.91 32.66 3.99 2.47 27.99 55.86 1.71 9.90 20.39 5.09 17.89

10 5.42 38.71 49.36 62.02 7.23 0.68 45.52 85.19 17.36 14.50 37.56 8.26 30.98

11 4.36 7.57 48.85 100.85 3.85 12.70 17.97 67.55 11.10 13.22 19.96 4.34 26.03

12 1.98 26.98 28.90 128.64 10.44 1.32 22.08 125.42 13.20 15.71 57.00 7.41 36.59

13 1.28 22.18 28.20 170.33 8.19 0.36 24.72 77.92 13.60 19.00 25.57 9.89 33.44

14 9.24 10.60 27.30 20.71 14.15 28.95 19.42 12.63 15.96 9.09 18.02 8.76 16.24

15 13.43 6.53 50.30 7.60 22.51 21.54 30.36 10.18 5.33 5.83 11.55 5.78 15.91

16 11.48 9.13 62.34 23.93 28.54 7.26 45.92 18.98 9.35 30.60 13.47 11.02 22.67

17 7.87 12.65 14.85 11.04 16.43 6.57 26.84 15.63 9.99 63.58 11.61 6.03 16.92

18 3.24 61.71 29.67 4.38 23.11 150.72 18.53 18.11 12.66 60.32 69.41 11.43 38.61

19 87.15 5.68 23.93 13.92 89.68 170.03 139.07 36.54 167.46 35.83 167.00 11.75 79.00

20 14.94 3.10 11.91 50.01 12.76 27.20 7.64 20.52 3.34 10.40 23.10 15.54 16.71

21 30.89 12.65 24.26 17.97 19.04 41.28 19.02 27.48 2.38 18.47 42.78 27.70 23.66

22 47.73 2.57 11.72 30.11 22.11 37.66 9.32 27.55 15.98 16.11 51.00 19.31 24.26

23 62.72 3.15 6.20 47.03 32.67 60.05 38.20 50.62 39.20 19.92 73.69 42.12 39.63

24 77.43 17.02 142.74 67.68 92.96 98.94 33.38 53.70 73.04 127.28 126.59 90.10 83.41

25 86.88 101.55 131.09 64.86 96.41 90.27 52.13 51.95 77.85 144.32 124.49 108.41 94.18

Mean 32.43 22.16 36.89 47.29 30.65 45.01 41.92 46.20 32.62 35.39 44.02 25.53 36.68

All loudspeakers Grand Mean
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3-s Rotation

loudspeaker 1 2 3 4 5

Listener

6	 7 8 9 10 11 12

Mean

All listeners

1 1.59 8.85 2.58 9.28 3.03 2.10 5.03 2.58 1.26 7.11 5.34 3.09 4.32

2 15.55 24.06 14,20 15.71 10.35 16.75 11.01 18.48 14.06 20.47 3.94 14.85 14.95

3 29.60 44.15 30.04 30.26 11.24 32.21 27.78 29.30 27.46 43.34 28.88 32.68 30.58

4 43.71 51 .50 21.04 47.65 12.64 44.97 43.39 70.35 25.42 49.76 4.67 46.62 38.48

5 97.24 59.38 9.76 63.72 25.60 63.11 40.32 109.21 51.04 110.03 23.84 65.13 59.87

6 65.68 11.93 6.92 16.79 72.33 75.73 35.23 92.54 48.98 14.62 12.38 30.85 40.33

7 89.48 19.95 9.97 12.10 73.31 89.33 3.94 117.04 59.52 24.15 45.86 97.51 53.51

8 1.68 17.74 6.13 7.99 10.03 7.48 6.08 3.24 2.24 9.37 4.78 1.25 6.50

9 2.46 18.65 5.29 8.78 4.84 1.48 10.23 17.07 5.47 6.99 12.33 4.85 8.20

10 1.54 11.88 11.24 6.24 4.75 0.90 3.69 9.43 11.69 15.30 25.37 0.66 8.56

11 1.78 2.53 4.67 3.02 1.43 1.13 6.63 2.14 12.32 21.12 23.06 0.51 6.70

12 2.19 3.73 2.91 6.82 2.64 0.93 19.69 2.58 12.23 22.28 18.04 1.33 7.95

13 7.26 2.01 7.86 11.57 5.33 0.38 33.66 1.92 10.30 14.49 12.01 1.67 9.04

14 5.94 11.75 5.99 13.59 10.05 14.84 8.10 10.48 7.98 8.88 9.50 15.14 10.19

15 2.73 17.63 3.72 12.01 8.37 2.27 8.40 15.07 2.26 18.13 10.10 2.59 8.61

16 4.66 8.40 7.39 14.17 9.99 2.31 14.32 12.06 4.14 11.46 10.48 1.50 8.41

17 2.60 1.65 10.23 25.85 12.98 15.58 11.22 10.06 12.60 18.23 7.50 7.51 11.33

18 7.76 15.01 17.58 9.79 17.06 16.21 19.98 23.24 25.65 16.73 5.17 7.80 15.17

19 15.10 27.95 13.01 35.82 13.36 14.60 20.24 32.20 19.15 40.49 13.50 11.54 21.41

20 8.20 12.86 13.43 15.13 16.11 22.52 16.58 10.26 6.36 7.60 20.51 14.56 13.68

21 23.31 12.30 16.02 13.93 24.83 34.08 30.30 5.93 4.87 17.31 41.34 30.05 21.19

22 37.63 5.34 4.07 13.14 22.24 48.36 31.41 10.04 5.89 5.22 31.41 39.11 21.16

23 20.37 12.61 5.63 26.90 45.63 63.91 19.40 7.04 24.18 23.03 67.75 42.04 29.87

24 66.53 21.26 122.51 27.35 75.34 78.23 119.14 34.84 70.22 86.05 131.51 83.76 76.40

25 93.10 102.10 171.55 168.54 103.98 90.63 150.74 67.73 105.62 139.90 102.21 116.81 117.74

Mean 25.91 21.01 20.95 24.65 23.90 29.60 27.86 28.59 22.84 30.08 26.86 26.94 25.77

All loudspeakers Grand Mean
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0.5-s Rotation

loudspeaker 1 2 3 4 5
Listener

6	 7 8 9 10 11 12
Mean

All listeners
1 3.86 13.37 1.45 7.90 2.96 22.21 5.31 4.67 0.98 13.93 9.43 1.07 7.26
2 17.43 15.51 8.74 11.85 11.20 19.61 14.81 13.35 18.40 25.83 16.70 14.52 15.66
3 29.71 37.47 9.90 29.38 21.39 35.73 31.64 28.99 33.35 35.78 15.28 27.84 28.04
4 57.67 4.84 11.08 56.61 30.28 54.98 60.80 32.39 46.34 52.03 13.13 28.68 37.40
5 87.98 77.25 64.99 59.50 64.08 68.01 104.85 59.80 72.78 64.85 37.07 69.87 69.25
6 80.21 36.53 34.76 53.54 67.69 85.55 83.13 53.27 81.18 130.29 35.17 76.53 68.15
7 96.30 38.29 100.91 74.06 82.85 89.23 92.29 95.21 88.84 75.03 43.99 63.51 78.38
8 10.96 12.52 9.18 8.30 6.62 9.45 10.65 5.49 6.31 10.74 11.51 11.21 9.41
9 3.51 18.29 15.96 7.72 3.87 11.99 16.36 3.91 17.21 14.33 27.99 2.20 11.95
10 0.80 7.44 18.60 7.39 4.93 7.60 21.17 6.15 20.16 13.42 21.17 4.26 11.09
11 2.42 6.34 9.06 6.47 1.51 7.78 27.15 5.81 13.77 18.15 43.05 0.25 11.81
12 1.94 7.97 5.96 14.99 2.41 9.19 19.04 3.65 14.75 20.16 24.88 0.61 10.46
13 2.94 47.30 8.38 13.38 3.59 0.35 8.83 2.95 12.60 17.65 60.37 4.46 15.23
14 14.08 14.59 13.81 15.35 13.27 23.83 15.99 18.58 7.33 4.23 20.55 6.61 14.02
15 9.28 18.54 9.16 23.27 18.35 3.19 9.22 14.01 6.80 16.92 11.10 0.99 11.74
16 13.78 9.42 8.23 17.81 22.43 9.71 9.71 15.12 13.77 14.74 18.86 8.27 13.49
17 9.08 31.89 10.26 22.02 31.43 13.17 15.41 16.03 13.63 18.41 15.23 16.17 17.73
18 11.68 36.41 18.65 23.47 22.61 9.80 17.67 16.90 20.10 26.44 10.97 15.38 19.17
19 15.28 1.26 9.76 23.88 22.71 16.52 20.06 14.65 26.96 56.77 26.88 16.10 20.90
20 15.89 8.85 5.56 15.43 8.00 24.38 9.93 11.81 2.44 5.35 19.97 18.42 12.17
21 36.25 17.36 13.57 17.59 21.21 44.80 14.87 13.81 13.00 19.27 44.60 32.86 24.10
22 24.69 6.29 15.10 14.77 41.07 55.45 18.63 7.20 16.01 12.44 52.30 37.51 25.12
23 30.21 8.90 12.71 37.35 44.05 69.84 26.69 36.78 20.53 24.07 89.53 47.96 37.39
24 56.07 18.58 129.31 54.84 83.53 84.11 31.19 64.80 60.70 75.13 129.20 76.23 71.97
25 81.71 132.31 124.52 103.55 95.69 91.80 75.99 63.04 84.69 137.36 132.76 122.31 103.81

Mean 28.55 25.10 26.78 28.82 29.11 34.73 30.46 24.33 28.51 36.13 37.27 28.15 29.83
All loudspeakers	 Grand Mean
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3-s Motionless
Listener Mean

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

1 0.74 4.96 2.08 8.48 7.46 14.29 2.32 7.00 1.60 8.40 14.71 3.28 6.28

2 14.03 12.95 13.93 13.03 8.98 25.54 29.71 17.07 15.21 10.86 10.11 14.87 15.52

3 30.35 17.04 18.38 31.37 12.98 46.08 26.29 22.59 12.91 13.72 17.30 22.19 22.60

4 62.14 27.86 16.49 29.71 21.65 59.28 67.54 30.49 24.38 18.39 13.81 51.07 35.23

5 67.70 41.57 22.13 37.42 47.22 75.74 107.80 55.15 60.09 40.96 11.07 67.60 52.87

6 69.63 35.58 48.95 55.11 80.83 85.92 84.53 69.66 82.94 44.88 41.85 81.67 65.13

7 92.33 64.85 68.71 98.38 74.36 89.84 32.66 96.78 79.66 37.55 36.86 95.67 72.30

8 12.84 16.11 17.58 12.74 17.59 13.45 7.85 18.80 10.02 10.41 17.07 11.69 13.85

9 16.27 55.55 40.76 29.33 39.38 7.67 26.77 52.49 52.27 30.21 23.10 22.92 33.06

10 3.06 88.16 76.91 41.96 23.42 16.07 35.46 83.33 30.03 15.53 44.43 13.45 39.32

11 1.42 111.37 105.93 66.27 12.54 13.11 55.72 109.91 88.67 9.78 63.65 51.10 57.46

12 0.59 144.39 121.14 111.49 81.43 0.32 31.79 144.40 72.75 43.87 105.97 15.82 72.83

13 2.70 174.42 102.99 95.59 83.91 0.33 22.61 167.91 17.86 61.65 93.10 0.36 68.62

14 20.77 13.43 15.60 16.85 15.81 37.40 20.98 6.94 16.70 4.99 16.01 14.47 16.66

15 4.36 16.89 26.64 21.18 28.16 67.22 29.31 7.79 21.82 34.82 27.84 30.59 26.39

16 3.21 27.81 16.11 13.39 22.55 55.45 12.73 15.84 10.76 63.79 19.80 11.45 22.74

17 4.15 21.58 7.18 21.03 51.68 15.19 4.06 14.39 16.76 91.78 13.65 11.65 22.76

18 3.24 15.39 18.61 10.03 82.05 149.65 10.28 10.23 12.83 68.30 13.95 12.03 33.88

19 11.01 12.89 22.17 14.16 17.92 179.58 139.59 11.41 88.01 37.15 83.61 3.79 51.77

20 15.04 16.07 15.03 11.98 11.46 25.04 10.08 17.83 2.17 8.47 21.88 10.87 13.83

21 34.06 42.60 21.45 22.51 30.42 38.66 10.65 21.92 1.40 26.94 59.70 30.33 28.39

22 56.92 87.51 29.04 23.45 33.82 54.21 24.67 22.94 7.70 18.35 69.06 34.75 38.54

23 59.35 66.83 35.26 33.20 45.72 65.45 20.06 57.20 33.00 22.45 82.10 48.88 47.46

24 83.54 84.88 130.94 153.19 86.51 86.28 98.53 68.72 48.67 75.10 121.10 86.46 93.66

25 84.32 77.70 139.06 161.44 104.64 90.18 141.36 90.73 75.43 158.57 139.57 84.42 112.29

Mean 30.15 51.14 45.32 45.33 41.70 52.48 42.13 48.86 35.35 38.28 46.45 33.26 42.54

All loudspeakers Grand Mean
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0.5-s Motionless

loudspeaker 1 2 3 4 5

Listener

6	 7 8 9 10 11 12

Mean

All listeners

1 1.74 8.38 8.16 7.18 1.68 23.45 3.03 17.43 2.60 15.67 9.00 1.86 8.35

2 14.13 17.57 13.78 3.95 6.13 30.81 15.90 5.02 15.40 19.26 10.93 11.93 13.73

3 28.51 22.26 22.92 32.78 18.54 56.00 43.38 21.83 39.25 36.33 26.02 7.03 29.57

4 44.60 5.58 74.67 39.82 28.90 68.39 75.49 34.67 59.05 26.71 14.47 31.83 42.02

5 64.93 21.71 14,91 67.70 54.48 79.11 96.84 56.07 67.32 37.73 18.52 55.47 52.90

6 86.77 30.14 135.41 71.28 76.19 89.64 105.59 69.35 87.79 39.59 50.83 97.09 78.31

7 90.20 56.99 114.83 90.65 83.86 89.55 118.98 97.11 73.74 32.59 46.56 109.93 83.75

8 5.26 13.44 14.32 16.73 15.00 16.00 16.82 23.30 1.42 22.96 21.71 13.96 15.08

9 8.45 22.16 28.23 30.37 4.36 9.96 28.08 18.70 3.00 39.57 43.84 25.66 21.87

10 1.41 66.95 31.24 50.92 8.98 8.18 53.90 53.14 32.46 52.24 45.53 52.98 38.16

11 4.19 68.90 59.51 92.67 1.82 14.37 21.84 61.99 54.34 31.80 65.58 35.55 42.71

12 3.91 161.39 36.90 132.63 1.70 0.81 27.15 137.68 69.94 16.80 34.64 43.86 55.62

13 1.80 1.77 43.39 174.96 9.90 0.34 22.58 174.71 15.66 11.18 28.39 22.79 42.29

14 11.90 15.35 27.39 19.65 14.52 53.28 10.46 14.73 15.57 9.54 17.01 16.67 18.84

15 20.43 7.98 64.67 18.37 28.32 73.92 22.43 5.96 19.09 30.33 4.06 12.80 25.70

16 21.76 2.40 89.80 17.14 36.05 59.72 29.80 48.11 15.88 50.01 8.76 27.93 33.95

17 1.49 9.72 65.89 20.63 13.87 2.05 19.91 12.77 14.59 51.04 19.70 14.35 20.50

18 3.26 20.06 124.78 3.66 10.53 162.71 21.89 82.28 15.38 63.57 25.84 9.15 45.26

19 6.76 3.92 36.42 11.27 170.26 175.68 99.13 5.51 97.91 43.30 141.97 26.04 68.18

20 13.01 15.63 19.46 14.18 15.97 35.09 14.02 16.36 2.56 17.98 28.38 14.74 17.28

21 34.99 16.82 23.42 6.89 18.86 47.77 14.82 46.61 3.33 56.99 32.11 29.61 27.69

22 41.72 8.88 29.84 24.11 42.18 54.33 14.00 49.33 19.86 23.93 58.59 38.81 33.80

23 53.43 22.43 12.32 44.56 14.04 69.88 36.49 62.36 38.46 51.14 66.07 44.67 42.99

24 79.51 100.55 116.65 79.83 84.52 84.31 31.42 69.74 62.34 145.77 122.80 63.92 86.78

25 86.33 114.97 74.95 60.84 95.83 90.49 56.85 67.58 85.05 146.28 129.66 96.46 92.11

Mean 29.22 33.44 51.35 45.31 34.26 55.83 40.03 50.09 36.48 42.89 42.84 36.20 41.50

All loudspeakers Grand Mean
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Front/back errors - Experiment 4

3-s Natural

loudspeaker 1 2 3 4 5
Listener

6	 7 8 9 10 11 12
Mean

All listeners

8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

16 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

19 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.08

Mean 0.00 0.00 0.00 0.00 0.00 0.08 0.00 0.00 0.00 0.00 0.00 0.00 0.01

All loudspeakers	 Grand Mean
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0.5-s Natural

loudspeaker 1 2 3 4 5
Listener

6	 7 8 9 10 11 12
Mean

All listeners

8 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.50 0.00 0.00 0.00 0.00 0.13

9 0.00 0.00 0.50 1.00 0.00 0.00 0.50 1.00 0.00 0.00 0.00 0.00 0.25

10 0.00 0.00 0.00 1.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.17

11 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.50 0.00 0.00 0.00 0.00 0.13

12 0.00 0.00 0.00 1.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.17

13 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.50 0.00 0.00 0.00 0.00 0.13

14 0.50 0.50 1.00 1.00 0.00 0.50 0.00 0.00 0.00 0.00 1.00 0.00 0.38

15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

16 0.00 0.00 0.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.04

17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.50 0.00 0.00 0.04

18 0.00 0.50 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.50 0.00 0.17

19 0.50 0.00 0.00 0.00 0.50 1.00 1.00 0.00 1.00 0.00 1.00 0.00 0.42

Mean 0.08 0.08 0.25 0.50 0.04 0.21 0.13 0.38 0.08 0.04 0.21 0.00 0.17

All loudspeakers Grand Mean
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3-s Rotation

loudspeaker 1 2 3 4 5
Listener

6	 7 8 9 10 11 12
Mean

All listeners
8 0.00 0.00 0.00 0.00 0.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.04
9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
14 0.00 0.50 0.00 0.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.50 0.13
15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
16 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mean 0.00 0.04 0.00 0.04 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.04	 0.01
All loudspeakers I Grand Mean
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0.5-s Rotation

loudspeaker 1 2 3 4 5
Listener

6	 7 8 9 10 11 12
Mean

All listeners

8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

13 0.00 0.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.04

14 0.50 0.50 0.00 0.50 0.00 1.00 0.50 0.00 0.00 0.00 0.50 0.00 0.29

15 0.00 0.00 0.00 0.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.04

16 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mean 0.04 0.08 0.00 0.08 0.00 0.08 0.04 0.00 0.00 0.00 0.04 0.00 0.03

All loudspeakers Grand Mean
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3-s Motionless

loudspeaker 1 2 3 4 5
Listener

6	 7 8 9 10 11 12
Mean

All listeners

8 0.00 1.00 1 00 0.00 1.00 0.00 0.00 1.00 0.50 0.00 0.00 0.00 0.38

9 0.00 1.00 1.00 0.00 1.00 000 0.00 1.00 1.00 0.50 0.00 0.50 0.50

10 0.00 1.00 1 00 0.00 0.00 000 000 1.00 0.00 0.00 0.00 0.00 0.25

11 0.00 1.00 1 00 0.00 000 000 000 1.00 1.00 0.00 0.50 0.50 0.42

12 0.00 1.00 1.00 0.50 0.50 000 0 00 1.00 0.50 0 00 1.00 0.00 0.46

13 0.00 1.00 0.50 0.50 0.50 000 0.00 1.00 0.00 0.50 0.50 0.00 0.38

14 0.50 0.00 0.00 1.00 0.00 1.00 1.00 0.00 1.00 0.00 1.00 0.00 0.46

15 0.00 0.00 0.00 0.00 0.50 1.00 0.00 0.00 0.00 0.50 0.00 0.50 0.21

16 0.00 0.00 0.00 0.00 0.00 0.50 0.00 0.00 0.00 0.50 0.00 0.00 0.08

17 0.00 0.00 0.00 0.00 0.50 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.13

18 0.00 0.00 0.00 0.00 0.50 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.13

19 0.00 0.00 0.00 0.00 0.00 1.00 1.00 0.00 0.50 0.00 0.50 0.00 0.25

Mean 0.04 0.50 0.46 0.17 0.38 0.38 0.17 0.50 0.38 0.25 0.29 0.13 0.30

All	 Grand Mean
loudspeakers
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0.5-s Motionless

loudspeaker 1 2 3 4 5
Listener

6	 7 8 9 10 11 12
Mean

All listeners

8 0.00 0.00 0.50 0.50 0.50 0.00 0.50 0.50 0.00 0.50 0.50 0.00 0.29

9 0.00 0.50 0.00 1.00 0.00 0.00 0.00 0.00 0.00 1.00 0.50 0.50 0.29

10 0.00 0.00 0.00 1.00 0.00 0.00 0.50 0.50 0.00 1.00 0.00 0.50 0.29

11 0.00 0.50 0.50 1.00 0.00 0.00 0.00 0.50 0.50 0.00 0.00 0.00 0.25

12 0.00 1.00 0.00 1.00 0.00 0.00 0.00 1.00 0.50 0.00 0.00 0.00 0.29

13 0.00 0.00 0.00 1.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.17

14 0.00 0.50 1.00 0.50 0.00 1.00 0.00 0.50 0.00 0.00 0.50 1 .00 0.42

15 0.00 0.00 1.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.17

16 0.00 0.00 1.00 0.00 0.00 0.50 0.00 0.50 0.00 0.00 0.00 0.00 0.17

17 0.00 0.00 0.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.04

18 0.00 0.00 1.00 0.00 0.00 1.00 0.00 0.50 0.00 0.00 0.00 0.00 0.21

19 0.00 0.00 0.00 0.00 1.00 1.00 0.50 0.00 0.50 0.00 1.00 0.00 0.33

Mean 0.00 0.21 0.46 0.50 0.13 0.38 0.13 0.42 0.13 0.21 0.21 0.17 0.24

All loudspeakers	 Grand Mean
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Absolute elevation error - Experiment 4

3-s Natural

loudspeaker 1 2 3 4 5

Listener

6	 7 8 9 10 11 12

Mean

All listeners

1 0.73 0.84 2.24 0.84 1.30 1.80 2.49 6.18 1.16 6.72 3.63 9.71 3.14

2 12.93 21.05 13.22 12.27 12.04 12.78 15.23 13.19 13.58 20.56 7.25 9.68 13.65

3 27.60 28.68 17.20 21.14 23.68 28.05 30.72 24.71 24.01 36.46 6.29 33.31 25.15

4 8.29 34.89 2.84 40.97 9.92 42.79 65.32 37.58 10.72 28.88 10.15 26.53 26.57

5 33.16 5.57 37.07 57.05 20.12 57.54 86.35 31.03 21.93 68.67 10.24 15.51 37.02

6 27.14 8.04 59.45 12.64 38.26 74.43 96.01 16.25 27.20 62.91 22.64 16.27 38.44

7 59.85 11.43 18.20 5.06 63.04 89.82 42.61 48.57 32.96 86.90 14.63 16.36 40.79

8 3.64 8.63 2.48 0.95 2.97 3.92 14.14 1.51 3.92 11.38 17.80 2.35 6.14

9 3.42 8.40 3.92 1.51 5.35 3.72 5.00 2.38 3.23 0.42 18.34 8.46 5.35

10 11.54 3.24 11.79 8.63 0.75 0.97 17.82 2.43 14.96 28.45 29.85 0.09 10.88

11 19.74 0.21 9.75 1.28 1.86 1.00 8.54 1.33 14.57 13.54 21.86 0.26 7.83

12 28.89 0.43 20.85 14.49 1.32 0.02 4.21 5.85 2.03 14.45 16.02 7.04 9.63

13 20.07 2.83 11.30 22.26 3.77 0.18 35.64 0.43 21.38 28.87 15.95 1.45 13.68

14 4.18 1.88 6.60 9.48 4.26 2.54 1.73 11.63 1.07 15.04 7.89 1.90 5.68

15 0.32 0.26 7.40 4.00 4.25 5.12 12.51 9.94 2.33 12.89 6.31 1.43 5.56

16 2.03 1.84 2.10 11.92 0.36 5.75 3.17 12.20 1.74 12.94 8.93 0.26 5.27

17 4.33 149 4.78 1.13 1.77 3.81 16.14 10.44 4.31 5.59 11.13 0.52 5.45

18 1.25 1.51 2.42 1.72 2.03 5.67 17.37 13.95 2.35 22.12 10.11 1.07 6.80

19 4.18 2.81 1.48 1.32 3.81 0.25 2.67 12.25 0.63 8.32 11.63 1.93 4.27

20 13.75 7.61 17.20 12.64 16.61 17.12 6.60 8.63 13.81 1.20 18.92 12.01 12.18

21 29.98 1.47 19.14 12.50 10.37 32.02 3.12 11.17 5.24 13.18 31.68 26.77 16.39

22 7.58 8.45 5.28 3.08 24.93 46.92 2.47 10.95 4.92 1.36 60.02 1.24 14.77

23 32.23 3.41 13.76 10.06 1.82 60.29 11.13 1.15 20.81 0.38 48.92 35.73 19.97

24 100.03 15.32 137.65 74.40 46.63 76.90 21.45 23.36 84.94 88.83 130.94 94.18 74.55

25 109.60 163.03 105.36 49.63 97.55 90.23 135.51 94.61 117.96 155.91 151.77 104.95 114.68

Mean 22.66 13.73 21.34 15.64 15.95 26.55 26.32 16.47 18.07 29.84 27.72 17.16 20.95

All loudspeakers Grand Mean
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0.5-s Natural

loudspeaker 1 2 3 4 5

Listener

6	 7 8 9 10 11 12

Mean

All listeners

1 0.98 1.68 8 68 1.73 0.41 2.42 0.84 3.16 3.55 4.24 2.33 0.22 2.52

2 13.43 14.78 11.29 5.10 9.10 12 43 16.86 16.46 15.91 14.40 8.98 13.23 12.66

3 30.01 26.23 1 42 23.11 20.74 23 12 35.17 27.37 23.94 1574 17.10 17.15 21.76

4 41.68 28.74 10 51 27.62 21 64 37 55 61 29 34.21 39.24 8.76 28.30 34.43 31.16

5 57.99 13.69 21.67 59.47 41.66 71 31 98 60 77.24 56.65 35.46 35.92 43.23 51.07

6 74.17 40.64 40.41 79.12 67.55 78 46 110 44 95.22 80.51 50.58 34.41 42.48 66.17

7 94.21 17.57 62.74 103.52 70.25 89 79 109.97 96.46 76.34 62.91 31.27 58.93 72.83

8 0.10 19.00 12.30 2.43 2.45 1.36 3.35 0.61 3.86 2.12 7.37 1.26 4.68

9 3.01 17.05 1.23 7.74 2.64 2.46 10.31 14.38 0.74 9.42 10.65 3.49 6.93

10 0.31 33.58 45.72 5.07 6.13 0.59 36.98 13.32 2.76 12.92 34.01 8.11 16.63

11 1.41 7.46 34.66 9.75 3.45 2.93 15.72 3.60 5.11 13.10 19.49 2.78 9.96

12 0.93 26.42 28.87 17.25 10.26 1.28 19.73 14.96 8.95 15.63 56.72 7.26 17.36

13 1.16 21.73 26.03 8.60 8.16 0.34 24.55 14.21 13.22 12.96 23.77 9.64 13.70

14 0.59 2.76 20.85 7.55 2.90 2.91 19.13 8.35 8.48 4.23 2.39 0.98 6.76

15 1.53 0.68 49.38 6.28 2.94 15.28 26.07 9.96 5.21 5.56 11 .53 5.75 11.68

16 0.70 3.28 38.50 15.54 1.24 1.99 37.50 18.61 8.76 29.64 12.93 7.68 14.70

17 0.19 1.64 9.58 4.83 4.43 6.10 25.28 15.36 2.53 19.46 10.43 5.69 8.79

18 2.69 34.63 25.43 3.47 3.03 2.56 17.88 11.07 11.82 52.84 29.00 10.46 17.07

19 2.85 5.43 22.15 13.47 15.53 0.45 40.88 34.71 12.53 31.42 11.60 8.64 16.64

20 14.80 2.37 11.87 12.37 12.59 16.96 7.54 8.68 3.32 9.62 22.10 15.51 11.48

21 29.06 9.63 18.16 16.49 17.72 30.03 18.15 7.06 1.50 11.94 38.42 25.84 18.67

22 45.84 1.97 5.09 21.93 19.06 29.65 8.51 4.30 15.39 9.40 45.84 18.71 18.81

23 59.11 3.05 0.58 38.81 26.89 50.38 27.96 35.73 31.94 14.60 60.26 41.56 32.57

24 76.05 16.86 136.79 55.17 88.12 90.21 31.83 41.58 65.44 119.79 124.14 78.99 77.08

25 86.88 101.55 131.09 64.86 96.41 90.27 52.13 51.95 77.85 144.32 124.49 108.41 94.18

Mean 25.59 18.10 31.00 24.45 22.21 26.43 34.27 26.34 23.02 28.44 32.14 22.82 26.23

All loudspeakers Grand Mean
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3-s Rotation

loudspeaker 1 2 3 4 5
Listener

6	 7 8 9 10 11 12
Mean

All listeners
1 0.79 8.21 2.47 1.05 2.60 2.04 4.93 2.01 1.18 5.91 4.32 0.53 3.00
2 15.16 19.73 13.92 11.10 10.12 13.87 10.07 18.34 14.06 19.91 2.16 14.85 13.61
3 28.63 43.90 28.37 28.36 10.32 28.93 26.35 28.29 25.70 41.63 28.88 32.14 29.29
4 42.74 50.16 20.61 47.30 11.71 43.20 42.99 70.34 25.41 49.41 4.38 44.79 37.75
5 96.76 55.35 3.88 57.88 24.63 59.04 38.40 109.07 48.89 109.96 22.07 63.95 57.49
6 59.62 1.15 2.31 7.88 70.84 73.77 18.64 91.82 46.73 4.32 9.71 28.85 34.64
7 89.48 19.95 9.97 12.10 73.31 89.33 3.94 117.04 59.52 24.15 45.86 97.51 53.51
8 1.41 16.93 6.00 0.77 3.04 1.44 4.34 1.95 2.15 6.19 2.86 0.49 3.96
9 0.53 17.72 5.21 8.57 4.78 1.43 9.16 16.55 5.20 6.18 12.15 4.83 7.69
10 1.53 11.49 11.22 6.09 4.74 0.86 2.42 6.29 11.63 14.76 25.28 0.45 8.06
11 0.36 1.69 4.64 1.84 1.25 0.92 3.90 1.64 12.24 16.08 22.14 0.32 5.59
12 1.40 2.15 2.17 6.56 2.17 0.68 18.60 0.21 12.08 22.08 17.54 0.28 7.16
13 5.00 1.57 7.75 11.55 5.08 0.29 33.52 1.06 10.23 14.48 12.01 1.40 8.66
14 0.14 2.28 4.67 2.13 6.29 1.82 7.06 4.54 2.23 5.13 9.18 0.31 3.82
15 1.75 17.24 3.44 3.32 3.77 2.19 7.12 14.52 0.73 8.92 9.70 1.60 6.19
16 1.57 1.33 6.34 10.71 4.60 2.01 12.70 5.71 4.00 11.06 10.40 0.53 5.91
17 0.45 0.47 4.75 7.79 4.35 2.56 8.98 9.57 1.03 5.55 3.63 1.44 4.21
18 1.43 13.65 16.02 0.73 3.14 2.38 13.55 22.41 9.33 5.12 4.71 6.33 8.23
19 1.14 27.27 9.39 24.28 1.40 0.89 13.38 32.14 11.61 38.35 12.80 4.94 14.80
20 6.90 12.85 13.43 11.63 16.09 16.81 16.26 7.83 6.24 6.06 20.21 13.68 12.33
21 22.63 10.86 15.61 7.83 23.86 31.37 29.90 3.98 4.56 8.19 39.35 29.52 18.97
22 37.41 1.68 1.94 8.49 21.60 46.73 29.20 8.78 5.09 4.41 29.85 38.02 19.43
23 19.33 11.78 4.32 21.74 43.47 61.37 18.43 1.18 23.71 21.05 66.03 41.10 27.79
24 65.46 20.25 122.16 23.10 74.32 76.46 118.56 31.55 69.61 83.40 129.28 81.94 74.67
25 93.10 102.10 171.55 168.54 103.98 90.63 150.74 67.73 105.62 139.90 102.21 116.81 117.74

Mean 23.79 18.87 19.69 19.65 21.26 26.04 25.73 26.98 20.75 26.89 25.87 25.06 23.38
All loudspeakers Grand Mean
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0.5-s Rotation

loudspeaker 1 2 3 4 5
Listener

6	 7 8 9 10 11 12
Mean

All listeners

1 2.22 12.43 1.14 5.43 2.36 1.95 1.05 1.90 0.61 13.57 6.77 0.93 4.20

2 13.13 15.16 8.20 7.84 10.65 11.82 14.33 12.97 15.40 25.52 12.82 13.56 13.45
3 25.68 35.88 7.85 28.39 18.77 23.79 31.06 28.46 31.51 35.74 14.09 24.39 25.47

4 51.82 2.98 7.70 55.25 26.15 43.63 60.45 31.18 41.53 47.97 10.18 22.80 33.47

5 83.04 60.96 56.62 54.25 53.77 58.68 99.72 59.21 63.69 60.39 27.25 64.92 61.88

6 72.67 19.24 19.63 48.04 63.51 79.94 79.36 52.39 77.40 129.28 17.97 75.28 61.23

7 96.30 38.29 100.91 74.06 82.85 89.23 92.29 95.21 88.84 75.03 43.99 63.51 78.38

8 2.67 4.96 2.64 8.14 3.90 3.91 8.34 4.86 5.46 8.23 4.29 0.07 4.79

9 2.74 17.65 12.34 4.96 3.76 1.23 15.47 2.75 15.25 13.01 27.58 0.66 9.78

10 0.64 7.02 17.56 1.73 4.65 0.72 16.71 2.66 8.44 12.28 20.91 1.47 7.90

11 0.94 0.47 2.37 1.11 1.44 0.68 25.38 2.73 13.39 11.84 42.73 0.13 8,60

12 0.72 0.66 3.51 12.27 2.35 0.41 18.17 0.75 14.74 13.14 24.00 0.15 7.57

13 0.86 30.01 8.18 13.37 3.48 0.35 2.99 1.09 12.57 14.54 59.86 4.13 12.62

14 1.60 1.13 7.17 1.95 4.63 3.40 5.91 8.66 1.03 4.06 10.79 4.54 4.57

15 1.56 6.46 8.99 1.09 6.53 3.06 2.98 7.59 6.63 15.57 7.60 0.67 5.73

16 1.84 6.93 8.23 3.58 1.50 1.81 8.21 12.69 11.06 12.04 9.93 1.35 6.60

17 1.67 28.61 5.64 12.98 1.63 2.26 13.39 15.06 12.53 18.01 13.56 1.63 10.58

18 1.87 30.31 12.24 15.57 4.79 2.28 16.68 15.48 12.85 24.23 10.12 0.32 12.23

19 0.57 1.06 6.88 5.66 4.23 1.11 13.78 14.63 9.57 54.34 21.13 1.43 11.20

20 15.72 7,35 5.02 15.43 2.73 18.36 8.35 11.53 1.71 4.06 17.83 15.51 10.30

21 32.32 5.79 8.13 16.39 16.82 34.68 12.66 11.43 6.06 16.37 42.05 29.50 19.35

22 21.14 2.14 4.68 13.64 37.51 40.82 11.33 3.38 13.56 10.63 51.29 35.05 20.43

23 28.65 5.61 10.40 33.36 40.68 63.75 23.94 35.86 20.46 16.45 88.18 44.78 34.34

24 53.63 17.98 126.19 46.22 80.49 78.32 30.01 44.46 56.73 73.05 127.38 74.71 67.43

25 81.71 132.31 124.52 103.55 95.69 91.80 75.99 63.04 84.69 137.36 132.76 122.31 103.81

Mean 23.83 19.66 23.07 23.37 22.99 26.32 27.54 21.60 25.03 33.87 33.80 24.15 25.44

All loudspeakers Grand Mean
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3-s Motionless

loudspeaker 1 2 3 4 5

Listener

6	 7 8 9 10 11 12

Mean

All listeners

1 0.63 4.88 1.03 6.61 7.19 0.77 2.32 0.58 1.21 4.74 14.13 3.15 3.94

2 13.99 12.92 13.90 12.20 8.84 13.65 29.69 15.93 15.21 5.60 8.69 14.72 13.78

3 30.30 8.10 14.75 25,27 12.54 29.26 19.93 22.36 12.11 6.99 17.24 20.60 18.29

4 48.43 4.72 1.64 25.06 17.27 44.15 52.93 21.55 21.49 17.58 7.36 43.43 25.47

5 55.42 18.98 10.37 26.90 36.65 59.95 105.92 43.53 50.46 33.47 7.89 55.68 42.10

6 61.77 20.07 35.49 49.22 72.88 75.06 75.63 62.10 73.63 36.50 30.93 71.08 55.36

7 92.33 64.85 68.71 98.38 74.36 89.84 32.66 96.78 79.66 37.55 36.86 95.67 72.30

8 0.45 2.16 2.23 0.11 4.93 0.72 1.96 2.69 2.55 8.21 11.03 2.31 3.28

9 2.26 21.32 7.21 7.75 9.99 1.10 8.32 7.46 2.87 7.89 9.51 0.52 7.18

10 3.03 23.50 26.52 22.48 0.66 0.60 10.78 8.77 4.42 10.23 39.22 5.76 13.00

11 1.28 23.01 24.63 60.32 8.28 0.17 41.87 21.88 2.49 9.76 50.07 4.73 20.71

12 0.28 21.59 50.04 42.40 19.74 0.27 30.62 14.64 7.22 43.34 51.76 2.51 23.70

13 2.64 5.29 50.09 9.93 24.44 0.31 22.51 11.51 17.72 44.96 13.91 0.29 16.97

14 1.68 12.88 6.13 0.68 6.48 0.97 1.53 2.04 1.16 4.81 2.37 0.97 3.48

15 3.22 15.56 24.56 4.38 7.12 0.76 26.02 5.01 7.68 15.93 27.80 0.03 11.51

16 2.40 26.42 15.95 9.61 2.85 1.10 10.34 15.12 10.66 26.98 12.81 8.23 11.87

17 1.60 21.17 5.68 6.39 6.54 1.23 2.38 13.37 2.73 55.56 10.49 6.21 11.11

18 2.41 15.21 17.02 1.77 15.88 0.41 9.98 6.19 12.63 63.74 8.43 7.03 13.39

19 2.08 7.61 16.34 14.11 15.16 0.36 32.91 10.12 10.89 37.09 54.42 3.28 17.03

20 14.85 15.87 14.10 9.12 10.26 16.43 9.85 14.78 1.89 8.21 21.61 10.87 12.32

21 17.33 35.03 20.25 22.12 30.40 31.43 9.21 8.93 1.09 25.64 55.15 27.86 23.70

22 45.25 78.98 22.18 21.30 30.33 45.97 15.59 7.79 6.47 18.08 62.56 33.84 32.36

23 50.72 58.08 29.70 27.14 43.29 60.82 14.56 46.66 22.40 20.35 76.12 44.16 41.17

24 76.59 77.65 129.33 149.36 85.58 75.24 94.15 59.73 44.08 72.36 114.94 78.84 88.15

25 84.32 77.70 139.06 161.44 104.64 90.18 141.36 90.73 75.43 158.57 139.57 84.42 112.29

Mean 24.61 26.94 29.88 32.56 26.25 25.63 32.12 24.41 19.53 30.97 35.39 25.05 27.78

All loudspeakers Grand Mean



225

0.5-s Motionless

loudspeaker 1 2 3 4 5
Listener

6	 7 8 9 10 11 12
Mean

All listeners

1 0.26 3.69 7.68 7.09 1.17 3.73 2.53 3.15 2.44 8.93 4.93 0.88 3.87

2 14.04 14.35 13.43 3.74 4.88 11.13 14.89 4.90 15.40 18.35 10.03 11.92 11.42

3 26.42 16.11 7.11 32.76 17.30 28.05 43.09 13.46 36.07 23.90 25.29 6.09 22.97

4 39.53 2.54 64.24 39.62 24.50 44.41 67.31 27.96 58.17 5.78 8.81 25.67 34.05

5 54.45 7.20 8.49 60.76 48.70 59.71 91.09 49.93 60.43 20.27 15.63 46.92 43.63

6 76.05 10.74 128.86 66.99 67.80 74.61 98.54 61,48 80.75 22.57 34.01 86.16 67.38

7 90.20 56.99 114.83 90.65 83.86 89.55 118.98 97.11 73.74 32.59 46.56 109.93 83.75

8 4.86 1.06 2.08 7.16 2.06 3.57 0.87 5.22 0.89 8.01 16.83 1.74 4.53

9 2.71 13.00 27.67 1.19 4.11 2.72 15.73 14.42 2.49 11.32 29.67 5.93 10.91

10 0.59 59.21 23.48 0.70 3.81 0.55 35.34 6.69 12.53 14.57 35.02 15.03 17.29

11 4.04 54.39 34.35 6.93 1.25 0.61 19.26 12.41 3.04 27.91 51.54 10.07 18.82

12 3.35 2.44 36.21 0.77 1.55 0.67 26.18 8.20 5.22 16.40 34.03 31.55 13.88

13 0.33 1.34 43.37 0.38 9.88 0.32 22.54 3.94 15.59 11.13 27.18 22.79 13.23

14 1.71 0.96 10.91 13.64 7.47 2.22 3.81 2.36 3.86 4.36 13.96 4.92 5.85

15 0.53 3.47 38.20 8.15 3.37 1.95 21.28 5.33 17.05 27.14 2.72 12.65 11.82

16 2.22 2.21 44.36 6.69 9.71 0.75 27.10 11.04 14.51 44.57 7.12 26.39 16.39

17 0.33 2.28 36.27 9.62 0.76 1.38 18.96 7.43 9.14 47.20 15.51 12.71 13.47

18 3.21 15.07 54.07 2.28 3.82 0.51 21.18 11.85 10.57 60.05 22.40 8.77 17.82

19 6.53 1.81 9.76 11.18 7.81 0.33 35.66 4.67 11.51 41.91 37.80 26.02 16.25

20 10.54 15.62 18.25 14.08 15.91 18.30 9.55 15.79 2.36 14.84 26.57 14.38 14.68

21 32.11 16.75 11.60 4.48 14.53 31.80 13.62 35.32 3.08 45.35 32.08 26.85 22.30

22 35.13 8.52 12.83 21.74 37.13 43.49 10.44 42.89 13.42 9.65 48.71 31.13 26.26

23 49.23 15.50 7.48 41.90 12.33 61.36 24.97 46.06 33.68 34.63 55.95 32.58 34.64

24 75.61 87.03 115.55 76.56 78.63 75.25 31.38 59.10 56.35 133.89 117.95 53.86 80.10

25 86.33 114.97 74.95 60.84 95.83 90.49 56.85 67.58 85.05 146.28 129.66 96.46 92.11

Mean 24.81 21.09 37.84 23.60 22.33 25.90 33.25 24.73 25.09 33.26 34.00 28.86 27.90

All loudspeakers Grand Mean
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Apparent elevation - Experiment 4

3-s Natural

loudspeaker 1 2 3 4 5
Listener

6	 7 8 9 10 11 12
Mean

All listeners

1 0.73 0.84 2.24 0.57 1.30 1.80 -2.49 -3.15 0.49 -6.58 3.63 9.71 0.76

2 2.07 -6.05 1.78 2.73 2.96 2.23 -0.23 1.81 1.42 -5.56 8.53 5.32 1.42

3 2.40 1.32 12.80 8.86 6.32 1.94 -0.72 5.29 5.99 -6.46 23.71 -3.31 4.85

4 36.71 10.11 47.84 4.03 35.08 2.21 -20.32 7.42 34.28 16.13 34.85 18.47 18.90

5 26.84 65.57 22.93 2.95 39.89 2.47 -26.36 28.97 38.07 -8.66 49.76 44.49 23.91

6 47.86 83.04 15.55 71.22 36.74 0.57 -21.01 58.75 47.80 12.09 52.36 58.73 38.64

7 30.15 78.58 71.80 84.94 26.96 0.19 47.40 41.43 57.05 3.11 75.37 73.64 49.22

8 3.64 4.85 2.48 0.95 2.97 3.92 -14.14 1.51 3.92 11.38 17.80 -2.35 3.08

9 3.42 -8.40 3.92 1.51 5.35 3.72 -5.00 0.51 2.60 -0.42 18.34 -8.46 1.42

10 11.54 -3.24 11.79 8.63 -0.61 0.97 -17.82 -1.63 14.96 28.45 29.85 0.09 6.92

11 19.74 -0.07 9.75 1.28 -1.07 1.00 -8.54 -0.18 14.57 13.54 21.86 0.26 6.01

12 28.89 -0.43 20.85 14.49 -1.32 -0.02 -0.03 -2.69 2.03 14.45 16.02 7.04 8.27

13 20.07 2.83 11.30 22.26 3.77 0.18 -2.45 -0.43 21.38 -28.87 15.95 0.49 5.54

14 4.18 1.88 1.17 9.48 4.26 2.54 -1.73 -11.63 1.07 -15.04 7.89 1.53 0.47

15 0.25 0.24 2.18 4.00 4.25 5.12 -12.51 -9.94 2.33 -5.23 0.50 -0.20 -0.75

16 2.03 1.84 -2.10 11.92 0.36 5.75 -3.17 -12.20 1.74 -12.13 8.93 0.26 0.27

17 4.33 -0.47 4.78 1.13 1.77 3.81 -16.14 -10.44 4.31 -5.59 11.13 -0.35 -0.14

18 -1.25 0.89 1.71 1.72 2.03 5.67 -11.51 -13.95 2.35 8.68 10.11 1.07 0.63

19 -4.18 -2.81 1.48 -0.97 3.81 0.25 2.67 -12.25 0.56 8.32 11.63 -1.93 0.55

20 -1.25 -7.39 2.19 -2.37 1.61 2.12 -21.60 -6.37 -1.19 -13.80 3.92 -2.99 -3.93

21 -0.02 -28.57 -10.86 -17.50 -19.63 2.02 -33.12 -41.16 -24.76 -16.83 1.68 -3.23 -16.00

22 -37.42 -53.45 -50.28 -41.92 -20.07 1.93 -45.54 -55.95 -40.09 -45.98 15.02 -43.76 -34.79

23 -27.76 -60.00 -46.23 -49.95 -58.18 0.29 -48.87 -58.85 -39.19 -59.62 -11.08 -24.27 -40.31

24 25.02 -59.68 62.65 -0.61 -28.37 1.90 -53.54 -51.65 9.94 13.83 55.93 19.18 -0.45

25 19.61 73.03 15.36 -40.37 7.55 0.23 45.51 4.61 27.96 65.91 61.77 14.95 24.68
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0.5-s Natural

loudspeaker 1 2 3 4 5
Listener

6	 7 8 9 10 11 12
Mean

All listeners

1 0.98 0.04 8.68 1.73 0.41 2.42 0.56 -1.75 -3.55 -4.24 2.33 0.07 0.64

2 1.58 0.22 3.71 11.25 5.90 2.57 -1.86 -1,46 -0.90 0.60 6.03 1.77 2.45

3 -0.01 3.78 30.58 6.90 9.26 6.88 -5.17 2.64 6.06 14.26 12.90 12.85 8.41

4 3.31 16.26 55.51 17.38 23.36 7.45 -16.29 10.79 5.76 36.24 16.71 10.57 15.59

5 2.01 46.31 38.34 0.53 18.35 -11 .31 -38.60 -17.24 3.35 24.54 24.08 16.77 8.93

6 0.83 34.36 34.59 -4.12 7.45 -3.46 -35.43 -20.22 -5.50 24.43 40.60 32.52 8 84

7 -4.21 72.43 27.26 -13.52 19.75 0.22 -19.96 -6.46 13.67 27.09 58.73 31.07 17.17

8 -0.10 -19.00 12.30 2.43 2.45 1.36 -3.35 -0.24 -3.86 2.12 7.37 -0.69 0.07

9 -1.02 -17.05 1.23 -5.98 2.64 2.46 -10.31 -14.38 0.74 -9.42 10.65 -3.49 -3.66

10 -0.11 -33.58 9.52 1.78 -6.13 0.59 -36.98 -13.32 2.76 -8.58 34.01 1.26 -4.07

11 1.41 3.04 3.45 -9.10 -3.45 -2.08 -15.72 3.60 5.11 13.10 19.49 -2.78 1.34

12 0.93 -26.42 28.87 -4.93 10.26 1.28 -14.46 -14.96 8.95 13.49 56.72 -6.89 4.40

13 0.85 -21.20 26.03 -4.73 8.16 0.34 -24.55 -14.21 13.22 -12.96 23.77 9.59 0.36

14 0.59 -2.76 -20.85 -7.55 2.90 2.91 -19.13 -5.49 -8.48 0.61 2.39 -0.98 -4.65

15 0.26 -0.68 -49.38 -6.28 2.94 -10.86 -26.07 -9.96 -5,21 -5.56 11.53 -5.75 -8.75

16 0.70 -3.28 -38.50 -15.54 1.24 1.99 -37.50 -18.61 -8.76 -29.64 12.93 -7.68 -11.89

17 0.00 -1.64 1.45 -4.83 4.43 -4.76 -25.28 -15.36 0.02 7.49 10.43 -5.69 -2,81

18 -2.69 34.08 -25.43 3.47 3.03 -1.82 -17.88 -9.74 -11.82 52.84 29.00 -10.46 3.55

19 -1.91 -5.43 22.15 -13.47 15.53 0.45 -40.88 -34.71 12.53 31.42 11.60 -8.64 -0.95

20 -0.20 -14.29 -3.14 -2.63 -2.41 1.97 -7.47 -6.33 -11.68 -5.39 7.10 0.51 -3.66

21 -0.94 -20.36 -11.84 -13.51 -12.28 0.03 -11.85 -22.94 -28.51 -18.07 8.43 -4.16 -11.33

22 0.84 -46.97 -42.03 -23.07 -25.94 -15.36 -36.48 -43.12 -29.61 -35.60 0.84 -26.29 -26.90

23 -0.90 -56.96 -59.42 -21.19 -33.11 -9.62 -32.05 -24.27 -28.06 -45.41 0.26 -18.44 -27.43

24 1.05 -58.14 61.79 -19.83 13.12 15.21 -43.17 -33.42 -9.57 44.79 49.14 3.99 2.08

25 -3.13 11.55 41.09 -25.14 6.41 0.26 -37.88 -38.05 -12.15 54.32 34.49 18.41 4.18
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3-s Rotation

loudspeaker 1 2 3 4 5
Listener

6	 7 8 9 10 11 12
Mean

All listeners

1 0.35 -6.01 2.47 1.05 2.60 2.04 4.93 2.01 1,18 -3.46 -2.23 0.53 0.46

2 -0.16 -4.73 1.09 3.90 4.88 1.14 4.93 -3.34 0.94 -4.91 15.74 0.14 1.64

3 1.38 -13.90 1.63 1.64 19.68 1.07 3.66 1.72 4.30 -11.63 1.13 -2.14 0.71

4 2.26 7.64 40.13 23.53 33.29 1.81 2.01 -25.34 19.59 -4.42 40.63 0.21 11.78

5 -36.76 4.65 63.88 2.11 35.38 0.96 21.60 -49.07 11.12 -49.96 37.93 -3.95 3.16

6 15.38 74.99 77.31 82.88 4.17 1.23 56.36 -16.82 28.27 70.68 65.29 46.16 42.16

7 0.52 70.05 80.03 77.90 16.69 0.68 86.07 -27.04 30.49 65.85 44.14 -7.51 36.49

8 -1.09 -16.93 6.00 -0.77 3.04 1.44 -4.19 0.44 2.15 -0.25 2.86 -0.49 -0.65

9 0.38 -17.72 -3.13 -8.34 4.78 1.43 -9.16 -16.55 5.20 -6.18 12.15 -4.83 -3.50

10 1.53 -11.49 11.22 6.09 4.74 0.86 -2.42 -6.29 11.63 14.76 25.28 0.45 4.70

11 0.36 1.69 4.64 1.84 1.25 0.92 3.90 -1.64 12.24 16.08 22.14 -0.32 5.26

12 1.16 2.15 2.17 6.56 2.17 0.68 18.60 -0.13 12.08 22.08 17.54 -0.28 7.07

13 5.00 0.69 7.75 11.55 5.08 0.29 33.52 -1.06 10.23 14,48 12.01 -1.40 8.18

14 -0.14 -2.28 0.89 2.13 6.29 1.82 7.06 -4.54 2.23 1.71 6.69 0.31 1.85

15 1.75 -7.61 3.44 3.32 3.77 2.19 7.12 -14.52 0.73 -0.11 9.70 -1.60 0.68

16 1.57 -1.33 -6.34 10.71 4.60 2.01 12.70 -5.71 -4.00 10.49 10.40 -0.53 2.88

17 0.45 0.47 4.75 -7.79 4.35 2.56 8.98 -9.57 0.13 5.55 3.63 -1.44 1.01

18 -1.43 -13.65 -16.02 -0.11 -1.23 2.38 13.55 -22.41 -9.33 -5.12 4.71 -6.33 -4.58

19 -0.91 -27.27 -9.39 -24.28 1.40 0.89 13.38 -32.14 -11.61 38.35 12.80 -4.94 -3.64

20 -8.24 -2.15 -1.57 -3.37 1.09 1.81 1.26 -12.42 -14.75 -17.40 5.21 -1.32 -4.32

21 -7.38 -19.14 -14.39 -22.17 -6.14 1.36 -0.10 -26.02 -25.44 -21.82 9.35 -0.48 -11.03

22 -7.60 -43.32 -43.43 -36.51 -23.40 1.74 -15.80 -53.78 -39.91 -40.60 -15.15 -6.99 -27.06

23 -40.66 -48.22 -55.68 -38.26 -16.53 1.36 -41.58 -58.82 -36.30 -38.96 6.02 -18.90 -32.21

24 -9.54 -54.76 47.16 -51.90 -0.68 1.46 43.57 -43.45 -5.39 8.40 54.28 6.94 -0.33

25 3.10 12.10 81.56 78.54 13.98 0.63 60.74 -22.27 15.62 49.90 12.21 26.81 27.74
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0.5-s Rotation

loudspeaker 1 2 3 4 5
Listener

6	 7 8 9 10 11 12
Mean

All listeners

1 2.22 -12.43 1.14 5.43 2.36 1.95 -1.05 -1.90 -0.61 -13.57 6.77 0.93 -0.73
2 1.88 -0,16 6.80 7.16 4.35 3.18 0.67 2.03 -0.40 -10.51 2.19 1.44 1.55
3 4.32 -5.88 22.15 1.60 11.23 6.21 -1.06 1.53 -1.50 -5.74 15.92 5.61 4.53
4 -6.82 46.93 50.32 -10.25 18.85 1.37 -15.45 13.82 3.48 -2.97 34.82 22.21 13.03
5 -23.04 5.54 6.12 5.76 6.24 1.32 -39.72 0.79 -3.69 -0.39 32.75 -4.92 -1.10
6 2.34 55.76 55.38 26.96 11.50 -4.94 -4.36 22.61 -2.40 -54.28 57.03 -0.28 13.78
7 -6.29 51.71 -10.91 15.95 7.15 0.76 -2.28 -5.20 1.16 14.97 46.02 26.49 11.63
8 2.67 -4.96 2.64 1.97 3.90 3.91 -8.34 -4.86 -2.40 -8.23 4.29 -0.07 -0.79
9 2.74 -17.65 12.34 -3.85 1.74 1.23 -15.47 2.75 -1.18 -13.01 27.58 0.66 -0.18
10 0.64 -7.02 17.56 1.73 1.12 0.72 -16.71 2.66 8.44 -12.28 20.91 1.47 1.60
11 0.94 -0.02 2.37 1.11 1.15 0.68 -25.38 2.73 13.39 11.84 42.73 -0.10 4.29
12 0.72 0.07 3.51 12.27 2.35 0.41 -18.17 0.64 14.74 -13.14 24.00 -0.15 2.27
13 0.86 -30.01 8.18 13.37 3.48 0.35 -1.77 1.09 12.57 14.54 59.86 4.13 7.22
14 1.60 -0,59 -3.63 1.95 4.63 3.40 -5.91 -4.72 -1.03 -4.06 10.79 4.54 0.58

15 1.47 -6.46 -8.99 1.09 6.53 3.06 -2.98 -6.13 -6.63 -15.57 7.60 0.67 -2.20

16 1.84 -6.93 -8.23 3.58 1.50 1.81 -8.21 -12.69 -11.06 -12.04 9.93 -0.88 -3.45

17 -0.67 -28 61 -5.19 1.65 0.63 2.26 -11.82 -15.06 -12.53 -18.01 13.56 0.68 -6.09
18 -0.36 -30.31 -12.24 -15.57 -4.79 2.28 -16.68 -15.48 -12.85 9.55 10.12 -0.32 -7.22
19 -0.57 1.06 -6.11 -5.58 4.23 1.11 -7.07 -14.63 -9.57 54.34 21.13 -1.43 3.08

20 0.72 -20.96 -12.55 0.43 -12.27 3.35 -8.49 -3.48 -13.29 -10.95 2.83 0.52 -6.18
21 2.31 -24.21 -21.88 -13.62 -13.18 4.69 -17.34 -18.58 -24.48 -13.63 12.06 -0.50 -10.70

22 -23.87 -44.64 -46.55 -31 .36 -7.50 -4.18 -33.67 -41.62 -31.44 -34.38 6.29 -9.94 -25.24

23 -31.35 -54.39 -49.60 -26.64 -19.32 3.75 -36.06 -24.14 -39.54 -43.55 28.18 -15.22 -25.66
24 -21.38 -57.02 51.19 -28.79 5.49 3.32 -44.99 -30.54 -18.27 -1.95 52.38 -0.29 -7.57
25 -8.29 42.30 34.52 13.55 5.68 1.80 -14.01 -26.97 -5.31 47.36 42.77 32.32 13.81
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3-s
Motionless

loudspeaker 1 2 3 4 5
Listener

6	 7 8 9 10 11 12
Mean

All listeners

1 0.41 4.88 1.03 6.61 7.19 0.77 0.91 0.24 1.21 4.74 14.13 3.15 3.77

2 1.01 2.08 1.10 2.80 6.16 1.35 -14.69 -0.93 -0.20 11.58 23.69 0.27 2.85

3 -0.30 38.10 15.25 4.73 17.46 0.74 10.07 7.65 17.89 23.16 12.76 9.40 13.08

4 -3.43 44.35 46.64 19.95 27.74 0.85 -7.93 23.46 23.51 27.42 37.64 1.58 20.15
5 4.58 41.02 49.63 33.10 23.35 0.05 -45.92 16.47 9.54 26.54 52.12 4.32 17.90

6 13.22 54.93 39.51 25.78 2.13 -0.06 -0.63 12.90 1.38 38.50 44.07 3.92 19.64

7 -2.33 25.15 21.30 -8.38 15.64 0.16 57.34 -6.78 10.34 52.46 53.14 -5.67 17.70

8 0.17 2.16 2.11 0.11 4.93 0.72 -1.96 1.87 0.56 -5.32 11.03 -2.31 1.17

9 2.26 21.32 0.66 -7.75 9.99 1.10 -7.14 -7.46 -2.87 -5.44 9.51 0.52 1,23

10 -0.72 23.50 26.52 -22.48 0.66 -0.09 -10.78 8.77 4.42 -10.23 39.22 -5.76 4.42

11 1.28 -10.40 24.63 60.32 -5.27 -0.17 -41.87 -21.88 -2.15 3.35 50.07 -4.73 4.43

12 0.19 21.59 50.04 28.25 19.74 -0.27 -30.62 -1.31 4.63 43.34 51.76 -0.78 15.55

13 2.64 5.29 50.09 5.95 24.44 0.31 -2.55 2.75 17.72 44.96 13.91 0.29 13.82

14 1.52 12.88 -5.71 -0.68 6.48 0.97 1.53 -0.34 1.16 -4.81 2.37 0.97 1.36

15 0.01 -1.23 -24.56 -4.38 1.13 0.76 -26.02 -5.01 -7.68 -15.93 27.80 0.00 -4.59

16 -2.06 26.42 -15.95 1.00 -2.85 1.10 -2.97 -15.12 -10.66 0.13 12.81 -8.23 -1.37

17 -1.60 -13.68 5.68 -6.39 6.54 1.23 1.39 -13.37 -2.73 24.86 10.49 -6.21 0.52

18 -2.00 -4.14 17.02 0.02 -15.88 -0,41 -9.98 -6.19 -12.63 63.74 3.99 -7.03 2.21

19 -0.72 7.61 16.34 14.11 15.16 0.36 32.91 -3.98 7.11 37.09 54.42 1.57 15.17

20 -0.14 0.87 -0.91 -5.88 -4.74 1.43 -13.51 -0.22 -16.29 -6.79 6.61 -4.13 -3.64

21 -12.67 2.51 -9.75 -7.89 0.41 1.43 -21.65 -21.07 -28.90 -4.36 25.15 -2.13 -6.58

22 0.25 33.98 -22.82 -23.70 -14.68 0.98 -29.41 -37.21 -38.53 -26.92 17.56 -11.17 -12.64

23 -9.29 -1.92 -30.30 -32.85 -16.71 0.82 -45.45 -13.34 -37.60 -39.65 16.11 -15.85 -18.84

24 1.59 2.65 54.33 74.36 10.58 0.25 19.15 -15.26 -30.93 -2.63 39.93 3.84 13.16

25 -5.68 -12.31 49.06 71.43 14.63 0.18 51.36 0.73 -14.57 68.58 49.57 -5.58 22.28
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0.5-s Motionless

loudspeaker 1 2 3 4 5
Listener

6	 7 8 9 10 11 12
Mean

All listeners

1 0.26 -1.58 7.61 7.09 1.17 3.73 0.20 3.15 -2.44 -4.53 4.93 -0.56 1.59

2 0.96 0.65 1.57 11.26 10.13 3.87 0.11 10.10 -0.40 -3.35 17.18 3.08 4.60

3 3.58 16.60 33.46 -2.76 12.70 1.95 -13.08 16.54 -6.07 6.10 4.71 23.92 8.14

4 5.47 42.46 -19.24 5.38 20.50 0.60 -22.31 17.04 -13.17 39.22 38.47 19.33 11.15

5 5.55 67.20 53.82 -0.76 11.30 0.29 -31.10 10.07 -0.43 39.74 44.37 13.07 17.76

6 -1.05 64.26 -53.86 8.01 7.20 0.39 -23.54 13.52 -5.75 52.43 40.99 -11.15 7.62

7 -0.20 33.01 -24.82 -0.64 6.14 0.45 -28.99 -7.11 16.26 57.42 43.44 -19.92 6.25

8 4.86 -0.71 2.08 7.16 2.06 3.57 -0.87 -1.51 0.13 -8.01 16.83 -1.21 2.03

9 2.71 -13.00 27.67 1.19 4.11 2.72 -15.73 14.42 2.49 3.04 29.67 -5.93 4.45

10 0.59 -59.21 -8.29 -0.13 0.31 0.47 -35.34 2.98 -6.07 14.57 35.02 -15.03 -5.84

11 4.04 -54.39 19.98 -0.69 -0.45 0.61 -19.26 12.41 3.04 27.91 51.54 -10.07 2.89

12 3.35 -2.44 -36.21 -0.66 1.55 0.67 -26.18 8.20 5.22 3.56 34.03 -31.55 -3.37

13 0.33 1.13 -3.84 -0.38 9.88 0.32 -22.54 3.94 15.59 -0.74 27.18 -22.79 0.67

14 0.30 -0.09 -10.91 -13.64 7.47 2,22 -3.81 2.36 -3.86 0.92 13.96 4.92 -0.01

15 -0.32 -1.02 -38.20 -8.15 -1.05 -0.66 -21.28 -5.33 -17.05 -27.14 2.72 -12.65 -10.84

16 2.22 -2.21 -44.36 -6.69 -5.84 0.75 -27.10 -7.90 -14.51 44.57 7.12 -26.39 -6.70

17 -0.33 -1.56 -15.69 -6.92 0.76 1.38 -18.96 -3.01 -9.14 47.20 11.11 -12.71 -0.66

18 -3.21 -14.68 -54.07 -2.28 -0.44 0.51 -21.18 4.69 -10.57 60.05 22.40 -8.77 -2.30

19 -6.53 1.81 -2.85 -11.18 7.81 0.33 -35.66 4.67 4.24 41.91 37.80 -26.02 1.36

20 -4.46 0.62 3.25 -0.92 0.90 3.30 -5.45 0.78 -12.64 -0.16 11.57 -0.62 -0.32

21 2.12 -13,25 -18.40 -25.52 -15.48 1.80 -16.38 5.32 -26.93 15.34 2.08 -3.16 -7.71

22 -9.88 -53.52 -32.17 -23.27 -7.87 -1.51 -34.57 -2.11 -31.58 -35.36 3.71 -13.88 -20.17

23 -10.77 -44.50 -52.52 -18.11 -47.67 1.36 -35.04 -13.95 -26.32 -25.37 -4.05 -27.43 -25.36

24 0.61 12.02 40.55 1.56 3.63 0.25 -43.62 -15.90 -18.65 58.89 42.95 -21.14 5.10

25 -3.67 24.96 -15.05 -29.16 5.82 0.49 -33.15 -22.42 -4.95 56.28 39.66 6.46 2.11



232

Test orders in Experiment 4

Listener Order of conditions
Session 1 Session 2

1 3-s N R M 0.5-s N R M
2 3-s M N R 0.5-s M N R
3 0.5-s M N R 3-sMNR
4 0.5-s N M R 3-sNMR
5 3-sMRN 0.5-s M R N
6 0.5-s N R M 3-sNRM
7 3-sRNM 0.5-s RN M
8 0.5-s M R N 3-sMRN
9 3-sNMR 0.5-s N M R
10 3-sRNM 0.5-s RN M
11 0.5-s R N M 3-sRNM
12 0.5-s R M N 3-sRMN

Note: N = Natural, R = Rotation, M = Motionless

Cluster

1
2
2
2
2
1
3
1
1
3
3
1
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Horrizontal error - Experiment 4,
Note: NM indicates where both trials involved no movement before signal offset, in conditions permitting or requiring movement.

FBE indicates where both trials involved front-back errors
FBE/NM or NM/FBE indicates where one trial invoved no movement and the other involved a front/back error

3-s Natural

loudspeaker 1 2 3 4 5
Listener

6	 7 8 9 10 11 12
Mean

All listeners

1 2.84 0.24 0.38 0.94 0.76 0.18 2.00 1.98 0.40 2.31 2.71 2.77 1.46

8 1.34 2.52 2.76 1.28 1.59 0.36 1.28 1.60 0.84 0.72 1.42 1.04 1.39

9 2.08 2.22 1.54 0.30 0.61 0.21 0.18 1.50 0.84 0.30 0.29 0.67 0.89

10 2.61 1.61 1.13 0.66 1.19 0.15 2.74 0.61 2.98 3.89 0.95 0.99 1.62

1 1 0.89 1.85 0.42 0.18 0.57 0.52 2.74 0.57 1.05 1.05 1.82 0.76 1.03

12 1.00 1.34 2.31 1.34 0.90 0.23 6.74 1.74 0.64 1.58 0.30 1.25 1.61

13 0.87 0.11 0.37 0.85 NM NM 2.90 2.82 0.48 0.66 0.68 0.30 1.00

14 1.75 1.57 4.53 2.22 1.49 0.76 7.49 0.88 4.89 2.34 2.40 2.20 2.71

15 1.53 0.95 2.03 1.19 1.01 0.57 4.92 1.74 1.59 0.99 1.87 0.26 1.55

16 2.29 1.89 0.45 2.05 0.67 0.62 2.71 1.53 0.63 4.69 1.35 0.64 1.63

17 2.56 1.41 0.03 0.75 0.18 0.83 0.58 0.80 0.42 0.75 2.00 0.71 0.92

18 1.71 1.83 0.38 0.61 0.33 0.68 4.66 1.94 0.36 5.49 0.66 0.75 1.62

19 7.68 1.12 2.21 1.16 0.69 NM 8.13 0.39 3.88 10.41 2.52 0.74 3.54

Mean 2.24 1.44 1.43 1.04 0.83 0.46 3.62 1.39 1.46 2.70 1.46 1.00 1.61

All loudspeakers Grand Mean
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0.5-s Natural

loudspeaker 1 2 3 4 5
Listener

6	 7 8 9 10 11 12
Mean

All listeners

1 1.55 1.70 NM 0.48 2.02 0.04 4.42 NM 3.73 11.20 3.77 1.03 2.99
8 0.92 12.24 NM/FBE 14.88 11.11 0.89 9.67 14.50 4.64 14.64 11.94 4.57 9.09
9 0.94 13.81 NM F BE/NM 2.74 0.20 19.96 FBE/NM 1.54 2.40 15.65 2.94 6.69
10 5.41 20.81 18.28 NM/FBE 1.64 0.34 28.90 NM 17.15 6.72 16.99 1.41 11.76

11 4.13 1.31 NM NM 1.44 12.27 2.03 NM/FBE 9.89 1.71 1.24 2.04 4.01

12 2.01 6.23 NM NM 2.82 0.12 NM NM 6.82 2.53 6.79 0.93 3.53
13 NM 1.33 NM NM 0.60 0.13 NM NM NM 18.43 NM NM 5.12
14 1.83 1.13 NM NM 13.79 13.39 1.47 8.25 13.46 7.25 FBE 8.59 7.68
15 13.33 6.47 NM 4.22 22.33 15.39 8.06 NM 1.03 1.48 0.47 0.50 7.33

16 11.46 8.48 NM NM 28.51 6.86 NM 4.85 2.42 10.09 0.34 7.95 8.99

17 7.86 12.52 NM 17.77 14.84 1.47 NM 2.63 9.38 3.80 NM 0.88 7.90
18 1.79 12.41 NM 1.72 22.93 NM NM NM 4.01 35.27 NM 4.54 11.81
19 NM 0.83 NM NM 16,24 NM NM NM NM 17.24 NM 6.63 10.24

Mean 4.66 7.63 18.28 7.81 10.85 4.65 10.64 7.56 6.73 10.21 7.15 3.50 7.47
All loudspeakers Grand Mean
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3-s Rotation

loudspeaker 1 2 3 4 5
Listener

6	 7 8 9 10 11 12
Mean

All listeners

1 1.05 3.30 0.63 9.15 1.54 0.48 0.96 1.26 0.38 3.84 3.12 3.04 2.39

8 0.84 5.18 1.25 790 2.86 6 67 2.33 2.45 0.60 6.54 3.72 1.15 3.46

9 2.40 5.95 0.57 1 72 0 79 0 27 4 32 4.08 1.66 2.40 1.82 0.41 2.20

10 0.11 3.05 0.52 0.82 0 35 0 24 212 5.39 1.16 3.62 2.14 0.37 1.66

11 1.66 1.58 0.43 2.39 0.70 0 56 5.35 1.31 1 09 11.52 6.57 0.39 2.79

12 1.68 2.99 1.07 1.91 1.49 0 57 6.49 2.57 1.88 3.13 4.27 1.31 2.44

13 5.23 0.91 1.19 0.83 1.59 0.19 3.28 0.99 1.23 0.53 0.33 0.85 1.43

14 0.78 5.14 3.61 11.03 5.24 14.73 3.90 9.05 7.34 7.18 2.36 14.38 7.06

15 2.03 3.52 0.95 11.50 6.99 0.50 4.27 3.56 1.80 15.85 2.59 1.79 4.61

16 4.21 8.14 3.08 13.64 8.34 1.13 6.50 10.00 0.69 1.10 0.86 1.37 4.92

17 2.55 1.58 8.75 24.75 11.92 15.36 6.35 2.47 12.56 17.02 6.48 7.37 9.76

18 7.44 6.40 6.80 9.75 16.71 16.03 14.32 4.98 22.99 15.44 2.02 4.46 10.61

19 15.02 5.57 8.89 13.74 13.29 14.57 11.00 2.06 15.30 9.00 3.08 10.42 10.16

Mean 3.46 4.10 2.90 8.39 5.52 5.48 5.47 3.86 5.28 7.47 3.03 3.64 4.88

All loudspeakers Grand Mean
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0.5-s Rotation

loudspeaker 1 2 3 4 5
Listener

6	 7 8 9 10 11 12
Mean

All listeners

1 2.31 4.50 0.74 10.33 1.54 22.12 4.93 4.26 0.70 2.50 6.41 0.45 5.06

8 10.61 10.63 8.69 1.65 3.63 7.99 4.59 2.55 2.94 6.90 10.29 11.21 6.81

9 2.07 4.75 10.10 3.73 0.86 11.92 3.51 2.61 7.70 5.86 4.03 1.89 4.92

10 0.32 2.40 6.21 7.18 1.10 7.13 11.97 5.54 18.29 5.31 3.34 3.99 6.06

11 2.12 6.31 8.75 6.38 0.24 7.73 9.91 5.13 2.84 13.70 5.14 0.26 5.71

12 1.65 7.93 4.73 7.08 0.46 9.18 5.52 3.52 0.35 15.17 6.76 0.59 5.24

13 2.15 0.64 1.87 0.68 0.73 0.04 7.47 2.73 0.79 10.27 9.41 1.36 3.18

14 11.42 14.00 11.81 14.81 12.43 F BE 7.21 15.76 12.55 1.18 11.70 4.41 10.66

15 8.80 17.31 1.66 15.71 17.15 0.89 8.43 9.62 1.47 5.24 7.96 0.85 7.92

16 13.66 5.98 0.25 17.34 22.38 9.42 4.99 8.25 7.91 5.27 15.99 8.12 9.96

17 8.93 14.13 6.48 17.82 31.40 12.98 7.85 4.33 5.35 3.93 7.04 16.09 11.36

18 11.40 20.47 7.73 17.39 21.30 8.07 5.85 6.45 15.58 8.81 4.00 30.16 13.10

19 15.26 0.38 6.71 22.00 22.24 16.47 13.56 0.75 24.58 15.56 11.73 16.01 13.77

Mean 6.97 8.42 5.82 10.93 10.42 9.49 7.37 5.50 7.77 7.67 7.98 7.34 7.98

All loudspeakers Grand Mean
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3-s Motionless

loudspeaker 1 2 3 4 5
Listener

6	 7 8 9 10 11 12
Mean

All listeners

1 0.33 0.90 1.73 3.79 1.89 14.28 0.12 6.97 0.95 6.82 3.52 0.93 3.52

8 12.83 FBE FBE 12.74 FBE 13.43 7.60 FBE 0.97 6.46 11.92 11.39 9.67

9 15.59 FBE FBE 28.19 FBE 7.29 24.55 FBE FBE 27.18 17.46 14.97 19.32

10 0.34 FBE FBE 36.41 23.41 16.06 31.60 FBE 29.58 11.91 22.71 11.59 20.40

11 0.54 FBE FBE 32.47 8.94 13.11 40.70 FBE FBE 0.52 29.69 14.06 17.50

12 0.40 FBE FBE 45.48 9.32 0.18 6.37 FBE 2.22 7.58 FBE 15.58 10.89

13 0.55 FBE 5.09 0.12 0.47 0.12 1.91 FBE 2.19 2.77 0.36 0.21 1.38

14 13.00 2.79 13.19 FBE 13.21 FBE FBE 6.63 FBE 1.17 FBE 14.44 9.20

15 2.68 6.56 9.37 20.55 23.30 FBE 12.47 5.06 16.72 10.86 1.36 29.47 12.58

16 0.99 7.12 2.29 8.28 22.14 5.44 7.42 4.66 1.52 7.28 15.01 5.87 7.33

17 3.79 2.18 4.24 18.83 10.76 15.14 2.87 5.02 16.49 FBE 7.94 7.13 8.58

18 1.48 2.38 6.36 9.74 27.15 FBE 1.96 8.07 2.22 34.30 10.07 8.31 10.19

19 9.94 8.24 13.62 1.19 9.54 FBE FBE 5.30 13.54 2.19 0.75 1.59 6.59

Mean 4.80 4.31 6.99 18.15 13.65 9.45 12.50 5.96 8.64 9.92 10.98 10.42 10.55

All loudspeakers Grand Mean
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0.5-s Motionless

loudspeaker 1 2 3 4 5
Listener

6	 7 8 9 10 11 12
Mean

All listeners

1 1.72 6.95 0.53 1.14 0.91 23.17 1.54 17.15 0.82 12.90 7.54 1.15 6.29

8 1.93 13.38 12.73 13.34 14.45 15.56 12.79 13.94 1.11 14.05 9.87 13.80 11.41
9 7.44 3.04 4.39 FBE 1.23 7.93 20.26 9.68 0.92 FBE 25.52 17.50 9.79

10 1.03 40.06 20.93 FBE 7.10 7.94 15.85 17.50 29.30 FBE 30.42 36.49 20.66

1 1 1.09 38.04 7.42 FBE 1.28 14.36 10.45 32.44 30.68 13.79 47.67 33.91 21.01

12 2.01 FBE 7.68 FBE 0.34 0.44 7.03 FBE 16.30 3.48 6.97 31.09 8.37

13 1.77 0.87 1.20 FBE 0.36 0.06 1.07 FBE 1.36 1.05 8.51 0.50 1.67

14 11.77 14.35 FBE 5.99 12.41 FBE 9.14 13.85 14.77 7.78 0.07 FBE 10.01

15 20.43 6.43 FBE 16.46 28.11 FBE 6.32 2.61 8.72 14.30 1.62 1.90 10.69

16 21.62 0.88 FBE 15.77 33.78 1.81 10.60 7.27 5.99 25.56 4.19 8.05 12.32

17 1.45 8.55 3.37 17.40 13.85 1.39 4.22 7.24 9.30 20.83 12.19 5.64 8.78

18 0.55 6.12 FBE 2.86 9.18 FBE 3.90 1.89 10.20 25.86 10.27 2.55 7.34

19 1.66 3.45 32.78 1.38 FBE FBE 58.81 2.58 30.81 11.03 FBE 1.02 15.95

Mean 5.73 11.84 10.11 9.29 10.25 8.07 12.46 11.47 12.33 13.69 13.74 12.80 11.10

All loudspeakers Grand Mean



loudspeaker 1 2 3 4

10 0 1 0 0
11 1 0 0 0
12 0 1 0 0
13 1 1 0 0
16 0 1 1 1
17 1 0 0 1
18 0 0 1 1
19 1 0 0 1

Mean	 0.50	 0.50	 0.25	 0.50
All loudspeakers

1.5 kHz pure tone, Motionless

loudspeaker 1 2 3 4

10 0 1 1 0
11 0 1 1 0
12 1 1 1 0
13 0 1 1 0
16 1 0 0 1
17 1 0 1 1
18 1 0 1 1
19 1 0 1 1
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Front-back errors - Experiment 4 

5 kHz pure tone, Motionless
Listener Mean

5 6 7 8 9 10 11 12 All listeners

1 0 0 1 0 0 0 1 0.33
1 1 0 0 0 0 0 1 0.33
1 0 0 0 0 0 0 1 0.25
0 0 0 0 0 1 0 0 0.25
0 0 1 1 1 0 1 1 0.67
0 1 0 1 1 0 1 0 0.50
0 1 1 1 1 0 1 1 0.67
0 0 0 1 0 0 1 1 0.42

0.38 0.38 0.25 0.63 0.38 0.13 0.50 0.75 0.43
Grand Mean

Listener Mean
5 6 7 8 9 10 11 12 All listeners

1 0 1 1 0 0 0 1 0.50
0 0 1 1 1 0 0 1 0.50
0 0 0 0 1 0 0 1 0.42
0 0 1 0 1 0 0 1 0.42
1 1 0 0 1 1 1 0 0.58
1 1 0 0 0 1 1 0 0.58
1 1 0 0 0 1 1 1 0.67
1 1 1 1 1 1 1 0 0.83

0.63 0.50 0.50 0.38 0.63 0.50 0.50 0.63 0.56Mean	 0.63	 0.50	 0.88	 0.50
All loudspeakers	 Grand Mean



loudspeaker 1 2 3 4 5

10 0 1 1 0 0
11 0 1 1 0 0
12 0 1 1 0 0
13 0 1 0 0 0
16 1 0 0 0 1
17 0 0 0 1 0
18 0 0 0 0 0
19 1 0 1 1 1

Mean	 0.25	 0.50	 0.50	 0.25	 0.25
All loudspeakers

2 kHz low-pass noise, Motionless

loudspeaker 1 2 3 4 5

10 0 1 1 1 1
11 0 1 1 0 0

12 0 1 1 0 1
13 0 1 1 1 0
16 1 0 0 0 0
17 1 0 0 0 0
18 1 0 0 0 0
19 1 0 0 0 0
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500 Hz pure tone, Motionless
Listener Mean

6 7 8 9 10 11 12 All listeners

1 1 0 0 0 0 1 0.42
0 1 0 1 0 0 1 0.42
1 1 0 1 0 0 1 0.50
0 1 0 1 0 0 0 0.25
1 1 0 1 1 0 0 0.50
0 0 0 0 1 1 0u 0.25
1 1 0 0 1 1 0 0.33
1 0 1 0 1 1 1 0.75

0.63 0.75 0.13 0.50 0.50 0.38 0.50 0.43
Grand Mean

Listener Mean
6 7 8 9 10 11 12 All listeners

1 1 0 1 0 0 1 0.67
1 1 1 1 0 0 1 0.58
1 1 1 0 0 0 1 0.58
0 0 1 0 0 0 0 0.33
1 0 0 0 1 0 0 0.25
0 0 1 0 1 0 0 0.25
0 0 0 0 1 0 0 0.17
0 0 0 0 1 1 1 0.33

0.50 0.38 0.50 0.25 0.50 0.13 0.50 0.40Mean	 0.50	 0.50	 0.50	 0.25	 0.25
All loudspeakers	 Grand Mean



loudspeaker 1 2 3 4 5

10 0 1 0 0 1
11 0 1 0 1 1
12 1 1 0 0 1
13 0 1 0 0 0
16 1 0 0 1 0
17 1 0 1 0 0
18 1 0 1 0 0

19 1 0 0 1 0

Mean	 0.63	 0.50	 0.25	 0.38	 0.38
All loudspeakers

1.5 kHz pure tone, 4 degrees Rotation

loudspeaker 1 2 3 4 5

10 0 1 1 0 0
11 1 1 1 0 0

12 0 1 0 0 0
13 0 1 0 0 0

16 0 0 1 1 1
17 0 0 0 1 0
18 0 0 0 1 1
19 0 0 0 1 1
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5 kHz pure tone, 4 degrees Rotation
Listener Mean

6 7 8 9 10 11 12 All listeners

1 0 0 0 1 0 1 0.42
0 0 0 0 0 0 1 0.33
0 0 0 0 0 0 1 0.33
0 0 0 0 1 0 0 0.17
1 0 1 1 0 1 0 0.50
1 0 1 v 0 0.50
0 1 1 0 0 0 0 0.33
0 1 1 0 0 1 0 0.42

0.38 0.25 0.50 0.13 0.38 0.38 0.38 0.38
Grand Mean

Listener Mean
6 7 8 9 10 11 12 All listeners

1 1 1 1 0 1 1 0.67
0 1 1 1 0 1 1 0.67
1 1 0 0 0 0 1 0.33
0 1 1 1 1 1 1 0.58
0 0 0 0 1 0 0 0.33
1 0 0 1 1 0 0 0.33
1 0 1 1 1 0 0 0.50
0 0 0 0 1 1 0 0.33

0.50 0.50 0.50 0.63 0.63 0.50 0.50 0.47Mean	 0.13	 0.50	 0.38	 0.50	 0.38
All loudspeakers	 Grand Mean
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500 Hz pure tone, 4 degrees Rotation
Listener

loudspeaker 1 2 3 4 5 6 7 8 9

10 1 1 1 1 0 0 1 0 1
11 0 1 1 1 0 0 1 1 1
12 0 1 0 0 0 1 1 0 0
13 0 1 0 0 0 1 0 1 1
16 0 0 0 0 1 1 0 0 0
17 0 0 0 0 0 0 u0 0
18 0 0 0 0 1 1 0 0 0
19 0 0 0 0 1 1 0 1 0

Mean	 0.13	 0.50	 0.25	 0.25	 0.38	 0.75	 0.38	 0.38	 0.38
All loudspeakers

Listener
loudspeaker 1 2 3 4 5 6 7 8 9

10 1 1 1 0 1 0 1 1 1
11 0 1 1 0 1 1 1 1 1
12 0 1 0 0 1 1 0 1 1
13 0 1 1 1 0 1 0 0 1
16 1 0 0 0 0 1 0 0 0
17 1 0 0 0 0 0 0 0 0
18 1 0 0 0 0 0 0 0 0
19 0 0 0 0 0 0 0 0 0

Mean
10 11 12 All listeners

0 0 1 0.58
0 1 1 0.67
0 0 1 0.33
0 0 1 0.42
1 1 0 0.33
.0 1. 0 0.17
0 1 0 0.25
0 0 0 0.25

0.13 0.50 0.50 0.38
Grand Mean

Mean
10 11 12 All listeners

0 0 1 0.67
0 0 1 0.67
0 0 1 0.50
0 0 1 0.50
1 0 0 0.25
0 0 0 0.08
0 0 0 0.08
0 0 0 0.00

0.13 0.00 0.50 0.34

2 kHz low-pass noise, 4 degrees Rotation

Mean	 0.50	 0.50	 0.38	 0.13	 0.38	 0.50	 0.25	 0.38	 0.50
All loudspeakers	 Grand Mean



loudspeaker 1 2 3 4 5

10 0 0 1 0 1
11 0 0 0 0 1
12 0 0 0 0 0
13 0 0 0 0 0
16 1 1 1 0 1
17 1 1 1 1 0
18 1 0 0 1 0
19 1 0 1 1 0

Mean	 0.50	 0.25	 0.50	 0.38	 0.38
All loudspeakers

1.5 kHz pure tone, 8 degrees Rotation

loudspeaker 1 2 3 4 5

10 0 0 1 0 1
11 0 1 0 0 0
12 0 0 0 0 0
13 1 1 1 0 0

16 1 1 0 1 1

17 1 0 0 1 1
18 1 0 1 0 1
19 1 0 0 0 1
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5 kHz pure tone, 8 degrees Rotation
Listener Mean

6 7 8 9 10 11 12 All listeners

1 1 0 0 1 0 1 0.50
0 0 0 0 1 1 1 0.33
0 1 0 0 1 0 0 0.17
0 0 0 0 1 0 0 0.08
0 1 1 0 0 1 1 0.67
0 0 1 1 0 0 0.58
1 1 1 0 0 1 0 0.50
0 1 1 1 0 1 0 0.58

0.25 0.63 0.50 0.25 0.50 0.63 0.38 0.43
Grand Mean

Listener Mean
6 7 8 9 10 11 12 All listeners

0 1 0 1 0 0 0 0.33
0 0 0 1 0 0 1 0.25
1 0 0 1 0 0 1 0.25
0 0 0 1 0 0 1 0.42
1 0 0 0 0 0 0 0.42
1 0 0 1 0 0 0 0.42
0 0 0 0 1 0 0 0.33
1 0 0 1 0 0 0 0.33

0.50 0.13 0.00 0.75 0.13 0.00 0.38 0.34Mean	 0.63	 0.38	 0.38	 0.25	 0.63

All loudspeakers	 Grand Mean



244

500 Hz pure tone, 8 degrees Rotation
Mean

11	 12	 All listeners

0	 1	 0.33
0	 1	 0.50
0	 0	 0.00
0	 0	 0.08
1	 0	 0.25
0	 0	 0.42
0	 0	 0.25
1	 0	 0.17

Mean	 0.38	 0.13	 0.50	 0.25	 0.38	 0.38	 0.25	 0.13	 0.13	 0.00	 0.25	 0.25	 0.25

All loudspeakers 	 Grand Mean

2 kHz low-pass noise, 8 degrees Rotation

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

10 0 0 1 1 0 0 1 0 0 0
11 0 0 1 1 0 1 1 0 1 0
12 0 0 0 0 0 0 0 0 0 0
13 0 1 0 0 0 0 0 0 0 0
16 1 0 0 0 0 1 0 0 0 0
17 1 0 1 0 1 1 0 1 0 0u
18 1 0 1 0 1 0 0 0 0 0
19 0 0 0 0 1 0 0 0 0 0

Listener
loudspeaker 1 2 3 4 5 6 7 8 9

10 0 1 0 0 0 0 1 0 1

11 0 0 0 0 0 0 0 1 1

12 0 0 0 0 0 0 0 0 1
13 0 0 0 0 0 0 0 0 0

16 0 0 0 0 0 0 0 0 0

17 0 0 0 0 0 0 0 0 0

18 1 0 0 0 0 0 0 0 0

19 1 0 0 0 0 0 0 0 0

Mean
10	 11	 12	 All listeners

0	 0	 0	 0.25
0	 0	 0	 0.17
0	 0	 0	 0.08
0	 0	 0	 0.00
0	 0	 0	 0.00
0	 0	 0	 0.00
0	 0	 0	 0.08
0	 0	 0	 0.08

Mean	 0.25	 0.13	 0.00	 0,00	 0.00	 0.00	 0.13	 0.13	 0.38	 0.00	 0.00	 0.00	 0.08

All loudspeakers	 Grand Mean
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Front-back - Experiment 6

Loudspeaker 1 2 3 4

13 1 0 0 0
19 0 1 0 0
27 1 0 0 0
29 1 0 0 0
32 0 1 0 0
34 0 1 0 0

Mean
all loudspeakers

0.5 0.5 0 0

Loudspeaker 1 2 3 4

13 1 0 1 0
19 0 1 0 0
27 1 0 0 0
29 1 0 1 0
32 0 1 0 1
34 0 1 0 0

Listener
5 6 7 8 9 10 11 12
0 0 0 1 0 0 0 0
1 1 0 0 1 1 0 1
0 0 1 1 0 0 0 1
0 0 0 1 1 0 1 1
1 1 1 0 1 1 0 0
1 1 0 0 0 1 0 1

0.5 0.5 0.333 0.5 0.5 0.5 0.167 0.667

Mean
13 14 15 16 all listeners

0 0 0 0 0.13
1 0 0 1 0.50
0 0 1 0 0.31
0 0 1 0 0.38
1 1 0 1 0.56
1 .0 0 1 0.44

0.5 0.167 0.333 0.5 0.39
Grand Mean

Mean
13 14 15 16 all listeners
0 0 1 0 0.38
1 0 0 1 0.38
0 0 0 0 0.19
0 0 1 0 0.31
1 0 0 1 0.44
1 0 0 1 0.44

0.5 0 0.333 0.5 0.35

2 kHz low-pass noise, Normal, Motionless
Listener

5 6 7 8 9 10 11 12

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

0.5 0.5 0.167 0.5 0.333 0.5 0 0.333

1 kHz low-pass noise, Normal, Motionless

Mean	 0.5	 0.5	 0.333 0.167
all loudspeakers	 Grand Mean



Loudspeaker 1 2 3 4

13 1 0 0 0
19 0 1 0 0
27 1 0 0 0
29 1 0 0 0
32 0 1 0 0
34 0 1 0 0

Mean
all loudspeakers

0.5 0.5 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 1 0 0
34 0 0 0 0

Mean	 0.333 0.167 0 0

Listener
5 6 7 8 9 10 11 12

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

0.5 0.667 0.333 0 5 0.167 0.5 0 0.333

Listener
5 6 7 8 9 10 11 12

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

0.167 0.5 0 0.333 0.167 0 0 0.167

Mean
13 14 15 16 all listeners

0 0 0 0 0.13
1 0 0 0 0.38
0 0 0 0 0.25
0 0 0 0 0.25
1 1 1 0 0.56
1 0 0 0 0.25

0.5 0.167 0.167 0 0.30
Grand Mean

Mean
13 14 15 16 all listeners

0 0 0 0 0.06
1 0 0 0 0.13
0 0 0 0 0.06
0 0 0 0 0.19
1 1 0 0 0.38
1 0 0 0 0.13

0.5 0.167 0 0 0.16

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

all loudspeakers	 Grand Mean



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 1 0 0

Mean 0.333 0.167 0 0
all loudspeakers

Loudspeaker 1 2 3 4

13 0 0 0 0
19 0 1 1 0
27 0 0 0 0
29 1 0 0 0
32 0 1 1 1
34 0 1 1 0

Mean
13 14 15 16 all listeners

0 0 0 0 0.00
1 0 0 0 0.13
0 0 0 0 0.06
0 0 0 0 0.19
1 0 0 0 0.31
1 0 0 0u 0.19

0.5 0 0 0 0.15
Grand Mean

Mean
13 14 15 16 all listeners

0 0 0 0 0.00
1 0 1 1 0.50
0 0 0 0 0.00
0 0 0 0 0.13
1 1 0 0 0.69
1 0 0 0 0.38

0.5 0.167 0.167 0.167 0.28

5 6 7 8 9 10 11 12

0 0 0 0 0 0 0 0
0 1 0 1 0 0 0 1
0 0 0 0 0 0 0 0
0 0 0 0u 0u 0 0 1
1 1 1 1 1 1 0 0
0 1 0 1 1 0 0 0

0.167 0.5 0.167 0.5 0.333 0.167 0 0.333Mean	 0.167	 0.5	 0.5	 0.167
all loudspeakers 	 Grand Mean

Listener
5 6 7 8 9 10 11 12

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

0 0.5 0.167 0.167 0.167 0.167 0 0.167

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



Loudspeaker 1 2 3 4

13 0 0 0 0
19 0 1 1 0
27 1 0 0 0
29 1 0 0 0
32 0 1 1 0
34 0 1 1 0

Mean	 0.333
all loudspeakers

0.5 0.5 0

Loudspeaker 1 2 3 4

13 1 0 0 0
19 0 1 0 0
27 1 0 0 0
29 1 0u 0u
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 0.00
1 1 0 0 0.44
0 0 0 0 0.06
0 0 0 0 0.13
1 1 1 0 0.56
1 0 0 0 0.25

0.5 0.333 0.167 0 0.24
Grand Mean

Mean
13 14 15 16 all listeners

0 0 1 0 0.25
1 0 0 1 0.44
0 0 1 0 0.25
0 0 1 0 0.44
1 1 0 1 0.38
1 0 0 1 0.50

0.5 0.167 0.5 0.5 0.38
Grand Mean

Listener

Listener
5 6 7 8 9 10 11 12

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

0 0.5 0.167 0 0.333 0.167 0 0.333

1 kHz low-pass noise, Distorted, Motionless

5 6 7 8 9 10 11 12

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

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

0.5 0,333 0.167 0.5 0.5 0.333 0.167 0.667
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4 kHz high-pass noise, Normal, Motionless



4 kHz low-pass noise, Distorted, Motionless
Listener

5	 6	 7	 8	 9	 10	 11	 12
0	 0	 0	 1	 0	 0	 0	 1
1	 0	 0	 0	 0	 0	 0	 0
0	 0	 0	 1	 0	 0	 0	 0
0	 0,..,	 0	 1	 0	 0	 0	 0
1	 0	 0	 0	 1	 0	 0	 0
1	 0	 0	 0	 0	 0	 0	 0

0.5	 0	 0	 0.5	 0.167	 0	 0	 0.167

249

2 kHz low-pass noise, Distorted, Motionless
Listener

5	 6	 7	 8	 9	 10	 11	 12

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

0.5	 0.333 0.167	 0.5	 0	 0.167	 0.167 0.167

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

Loudspeaker 1 2 3 4

13 0 0 0 0
19 0 0 0 0
27 0 0 0 0
29 0 0 0 1
32 0 1 0 0
34 0 0 0 0

Mean
all loudspeakers

0 0.167 0 0.167

Mean
13 14 15 16 all listeners

0 0 1 0 0.19
1 0 0 1 0.31
0 0 1 0 0.19
0 1 1 0 0.50
1 0 0 1 0.38
1 0v 0 1, 0.25

0.5 0.167 0.5 0.5 0.30
Grand Mean

Mean
13 14 15 16 all listeners
0 0 0 0 0.13
1 0 0 1 0.19
0 0 0 0 0.06
0 0 0 0 0.13
1 1 0 1 0.38
1 0 0 1 0.19

0.5 0.167 0 0.5 0.18
Grand Mean
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