[F(x)1?

[F(x)1?

[F(x)1?

[F(x)1?

[F(x)71?

d_vmr_num_al_AerMic

10-1 4
1074 -
10—7 -
10—10 -
=== No transform
10713 4 =—— Symmetric log
= Power 1/7
10-16 == Power 1/5
= Power 1/3
T T T T T T T
15 25 35 50 65 75 9599
Percentile of nonzero |x|
d_vmr_so4_al_AerMic
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1023 -
1018 —\ \
1013 -
= No transformation
108 S —— Symmetric log
= Power 1/7
103 = Power 1/5
——— Power 1/3
T T T T T T T
15 25 35 50 65 75 9599
Percentile of nonzero |x|
d_vmr_soa_al_AerMic
1030 -
1026 -
1022 -
1018 -
1014 -
1010 + == No transformation
= Symmetric log
10° —— Power 1/7
2 = Power 1/5
10 —— Power 1/3
T T T T T T T
15 25 35 50 65 75 9599
Percentile of nonzero |x|
d_vmr_bc_al_AerMic
1033 -
1028 -
1023 -
1018 _\\
1013 -
== No transformation
108 4 = Symmetric log
= Power 1/7
103 = Power 1/5
—— Power 1/3
T T T T T T T
15 25 35 50 65 75 9599
Percentile of nonzero |x|
d_vmr_ncl_al_AerMic
1038

1033 —\
10%® _\
1023 _R

10" + == No transformation

= Symmetric log
8

10 = Power 1/7

103 - = Power 1/5
——— Power 1/3

T T T T T T T
15 25 35 50 65 75 9599

Percentile of nonzero |x|

100
1073
10°°

107°

[F(x)12

1

10-12
1071

10—18

1033
1028
1023

1018

[F(x)]1?

1013
108

103

1028
1023

1018

[F(x)1?

1013
108

103

10%
1028
1023

108

[F(x)71?

10"
108

103

1038
1033
1028
1023
1018

[F(x)71?

1013
108
103

R

Loss geometry: nonlinear transformation only

Local factor [f(x)]’ evaluated at every percentile of nonzero |x|
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No transtormation
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Power 1/7

Power 1/5

Power 1/3

——
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Percentile of nonzero |x|
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i [

== No transformation
= Symmetric log
== Power 1/7
= Power 1/5
——— Power 1/3
T T T T T
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Percentile of nonzero |x|
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== No transformation

- = Symmetric log
== Power 1/7

E = Power 1/5
—— Power 1/3

T T T T T T T
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Percentile of nonzero |x|

d_vmr_bc_a4_AerMic

No transformation
Symmetric log
Power 1/7

Power 1/5

Power 1/3

15 25 35 50 65 75 9599
Percentile of nonzero |x|

d_vmr_ncl_a2_AerMic

T

== No transformation
= Symmetric log
= Power 1/7
= Power 1/5
——— Power 1/3
T T T T T
15 25 35 50 65 75 9599

Percentile of nonzero |x|

[F(x)]1?

[F(x)]1?

[F(x)]?

(12

[Fx12

d_vmr_num_a4_AerMic
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10—4 -
107 4
10—10 -
= No transformation
1078 H — Symmetric log
= Power 1/7
10716 o —— Ppower 1/5
= Power 1/3
T T T T T T T
15 25 35 50 65 75 9599
Percentile of nonzero |x|
d_vmr_so4_a3_AerMic
1046 - == No transformation
= Symmetric log
1039 = Power 1/7
= Power 1/5
1032 - —— Power 1/3
1025 -
108
10! 4
104 4
T T T T T T T
15 25 35 50 65 75 9599
Percentile of nonzero |x|
d_vmr_soa_a3_AerMic
10%3 —— No transformation
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37 = Power 1/5
10°7 = Power 1/3
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1013 -
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T T T T T T T
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Percentile of nonzero |x|
d_vmr_pom_al_AerMic
1028 -
1023 -
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1013 -
== No transformation
108 = Symmetric log
= Power 1/7
103 4 = Power 1/5
—— Power 1/3
T T T T T T T
15 25 35 50 65 75 9599
Percentile of nonzero |x|
d_vmr_mom_al_AerMic
1046

o _\
P ——
1032 N \

b
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== No transformation
1011 - = Symmetric log
= Power 1/7
104 - = Power 1/5
——— Power 1/3
T T T T T T T
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1023
1018
1013

108

103

1039
1033
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T = No transformation
i = Symmetric log
== Power 1/7
- = Power 1/5
——— Power 1/3
T T T T T T T
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Percentile of nonzero |x|
d_vmr_SOAG_AerMic
= No transformation
T = Symmetric log
= Power 1/7
T —— Power 1/5
i = Power 1/3
T T T T T T T
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Percentile of nonzero |x|
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E = Symmetric log
= Power 1/7
- = Power 1/5
—— Power 1/3
T T T T T T T
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Percentile of nonzero |x|
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_ = Symmetric log
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. = Power 1/5
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T T T T T T T
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T

T T T T
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[g'(x)71?
=[f'(x)/o7]?

9’12
= [f(x)/of]?

9’12
= [f(x)/of]?

[g'()]?
= [f(x)/of]?

9’12
=[f(x)/o7]?

d_vmr_num_al_AerMic

10710 —— No transformation
= Symmetric log
= Power 1/7
-12
10 = Power 1/5
= Power 1/3
10—14
-16
10 N
10—18 -
T T T T T T 1
15 25 35 50 65 75 9599
Percentile of nonzero |x|
d_vmr_so4_al_AerMic
103! === No transformation
= Symmetric log
= Power 1/7
1029 = Power 1/5
= Power 1/3
1027 -
1025 -
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T T T T T T 1
15 25 35 50 65 75 9599
Percentile of nonzero |x|
d_vmr_soa_al_AerMic
10%
= No transformation
= Symmetric log
10% 1 —— Power 1/7
= Power 1/5
1024 = Power 1/3
1022 -
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Percentile of nonzero |x|
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1032
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No transformation
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Power 1/7

Power 1/5

Power 1/3

PRI BRI BERTITT BRI RERTTTT WERTITT BRTTT |
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Percentile of nonzero |x|

[o'(x)71?
=[f(x)/of?

[g'(x)71?
=[f'(x)/o7]?

[g'(x)1?
= [F(x)/of]?

[9'(X)]?

= [f(x)/of?

[g'(x)1?
=[f(x)/o7?

= No transformation
10713 4 = Symmetric log
= Power 1/7
= Power 1/5
10-15 4 —— Power 1/3
10—17 -
10—19 -
T T T T T T T
15 25 35 50 65 75 9599
Percentile of nonzero |x|
d_vmr_so4_a2_AerMic
== No transformation
= Symmetric log
30 |
10 = Power 1/7
= Power 1/5
1028 Power 1/3
1026 -
1024 -
T T T T T T LI
15 25 35 50 65 75 9599
Percentile of nonzero |x|
d_vmr_soa_a2_AerMic
= No transformation
1028 = Symmetric log
= Power 1/7
= Power 1/5
1026 = Power 1/3
1024 \
1022 -
T T T T T T 1
15 25 35 50 65 75 9599
Percentile of nonzero |x|
d_vmr_bc_ad4_AerMic
1032

1030 .

1028 .

1026 .

1024 -

1022 -

1036
1035
1034
1033
1032
1031
1030
1029

Loss geometry: transformation + scale normalization
Local factor [g'(x)]% = [ (x)/07f]?
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Power 1/7

Power 1/5

Power 1/3
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Percentile of nonzero |x|

d_vmr_ncl_a2_AerMic

soed 3ol ool

No transformation
Symmetric log
Power 1/7

Power 1/5

Power 1/3

s

25 35 50 65 75

Percentile of nonzero |x|

9’12
= [f(x)/of]?

[g'(x)1?
=[F(x)/of]?

[g'(x)1?
= [F(x)/of]?

[g'(x)71?
= [F(x)/of]?

[9'(x)1?
=[f(x)/of]?

1077

107°

10—11

10—13

10—15

10—17

1046

1042

1038

1034

1030

1026

1052
1047
1042
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1027 .

1022 .

1031 .

1029 .

1027 .

1025 .
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No transformation
Symmetric log
Power 1/7

Power 1/5

Power 1/3

15 25 35 50 65 75
Percentile of nonzero |x|
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No transformation
Symmetric log
Power 1/7

Power 1/5

Power 1/3

T T
15 25 35 50 65 75
Percentile of nonzero |x|

d_vmr_soa_a3_AerMic

No transformation
Symmetric log
Power 1/7

Power 1/5

Power 1/3

Percentile of nonzero |x|

d_vmr_pom_al_AerMic

No transformation
Symmetric log
Power 1/7

Power 1/5

Power 1/3

T T
15 25 35 50 65 75

Percentile of nonzero |x|

d_vmr_mom_al_AerMic

= No transformation
= Symmetric log
10% —— Power 1/7
= Power 1/5
- = Power 1/3
10%° +
1040
1038
T T T T T T 1
15 25 35 50 65 75 9599

Percentile of nonzero |x|

9’12
= [f(x)/of]?

9’12
= [f(x)/of]?

[g'()]?
= [f(x)/of]?

9’12
=[f(x)/o7]?

1035
1033
1031
1029
1027
1025

1023

1039
1035
1031
1027
1023
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1031

1029

1027 -

1025 -

1023 .

1021 .

d_vmr_H2S04_AerMic

No transformation
Symmetric log
Power 1/7

Power 1/5

Power 1/3

15 25 35 50 65 75
Percentile of nonzero |x|

d_vmr_SOAG_AerMic

No transformation
Symmetric log
Power 1/7

Power 1/5

Power 1/3

T T T T T T 1
15 25 35 50 65 75

Percentile of nonzero |x|

d_vmr_pom_a4_AerMic

No transformation
Symmetric log
Power 1/7

Power 1/5

Power 1/3

15 25 35 50 65 75

Percentile of nonzero |x|

d_vmr_mom_a2_AerMic

= No transformation
= Symmetric log
1044 —— Power 1/7
= Power 1/5
= Power 1/3
1042 4
1040 -
1038
T T T T T T 1
15 25 35 50 65 75 9599

Percentile of nonzero |x|

[g'(x)]?
= [f(x)/0f]?

1049

1047

1045

1043

1041

1039

d_vmr_mom_a4_AerMic

No transformation
Symmetric log
Power 1/7

Power 1/5

Power 1/3

35

50

T T T
65 75

Percentile of nonzero |x|




d_vmr_num_al_AerMic

Loss geometry: relative sensitivity shape

Each transformation normalized to its own P50 value

d_vmr_num_a2_AerMic

d_vmr_num_a4_AerMic

104
= No transformation = No transformation 104 = No transformation
- = Symmetric log - 102 = Symmetric log - = Symmetric log
E, 102 = Power 1/7 'S, = Power 1/7 ‘51 102 = Power 1/7
u;) = Power 1/5 g = Power 1/5 g = Power 1/5
w = Power 1/3 w = Power 1/3 w = Power 1/3
ueE 100 we 100 wa 100
= = =
© o © o © o
-2
Lé‘ 2 1072 - § L!l? > § 2 10
= = =
5 s & 1071
© 4 © o
g 10 2 o E
10-°
T T T T T T T T T T T T T 1 T T T T T T T
15 25 35 50 65 75 9599 15 25 35 50 65 75 9599 15 25 35 50 65 75 9599
Percentile of nonzero |x| Percentile of nonzero |x| Percentile of nonzero |x|
d_vmr_so4_al_AerMic d_vmr_so4_a2_AerMic d_vmr_so4_a3_AerMic d_vmr_H2S04_AerMic
104 A
== No transformation = No transformation 1016 = No transformation 107 = No transformation
- = Symmetric log - = Symmetric log - = Symmetric log - = Symmetric log
ey 2 e - P 1 < 102 — Ny e ey e
= 102 - ower 1/7 ° Power 1/7 =) 1012 Power 1/7 = 10° Power 1/7
0;) = Power 1/5 g = Power 1/5 g = Power 1/5 0;) = Power 1/5
W —— Power 1/3 W = Power 1/3 W 8 = Power 1/3 w_. 103 4 = Power 1/3
0N~ 100 n - 100 0V~ 10 [RS]
= = = = 1ot 4
33 33 33 10° 2
22 152 22 - 2a 2
o o~ 1072 + o o~ 107! 4
2 = 2 2
- -~ - -
o o © © 10—3 -
[0} 10—4 . (9]} () (0]
o o 10-4 o 104 o
1073 +
T T T T T T LI T T T T T T 1 T T T T T T T T T T T T T T
15 25 35 50 65 75 9599 15 25 35 50 65 75 9599 15 25 35 50 65 75 9599 15 25 35 50 65 75 9599
Percentile of nonzero |x| Percentile of nonzero |x| Percentile of nonzero |x| Percentile of nonzero |x|
d_vmr_soa_al_AerMic d_vmr_soa_a2_AerMic d_vmr_soa_a3_AerMic d_vmr_SOAG_AerMic
10° A . . 10%° : .
= No transformation = No transformation = No transformation 107 = No transformation
- = Symmetric log - 103 = Symmetric log - 102! = Symmetric log - = Symmetric log
S 103 o —— Power 1/7 ) —— Power 1/7 S —— Power 1/7 S 1013 —— Power 1/7
0;-’ = Power 1/5 g = Power 1/5 g 16 = Power 1/5 “;—‘ = Power 1/5
W 1 - Power 1/3 w 10! A = Power 1/3 w 10 = Power 1/3 n = Power 1/3
na 100 4 na = nwa 10°
= = = 101 =
© o _ © o © o © o 5
a8 107! + 32 101 4 32 108 ag 10
o o~ o o
2 = 2 2 10!
5 1073 4 = = 10! B
© o 10-3 4 o ©
o o -4 10-4 o 10-3 4
10—5 -
T T T T T T T T T T T T T T T T T T T T 1 T T T T T T T
15 25 35 50 65 75 9599 15 25 35 50 65 75 9599 15 25 35 50 65 75 9599 15 25 35 50 65 75 9599
Percentile of nonzero |x| Percentile of nonzero |x| Percentile of nonzero |x| Percentile of nonzero |x|
d_vmr_bc_al_AerMic d_vmr_bc_a4_AerMic d_vmr_pom_al_AerMic d_vmr_pom_a4_AerMic
10 10 104 == No transformation 104 = No transformation
- - - = Symmetric log - = Symmetric log
ﬁ, 102 ‘5, 102 f_;, 102 = Power 1/7 E, 102 A == Power 1/7
Ug-’ g g = Power 1/5 u;) = Power 1/5
w 0 w 0 w = Power 1/3 w —— Power 1/3
ns 10 ns 10 na 100 na 100
= = = =
T o _ © o _ © o © o
sg 107 sg 107 sy 107 89 107
G>J = = No transformation g = = No transformation g = G>J =
'g 10~4 o === Symmetric log 'ag 10~4 H == Symmetric log 'g 104 'g 10-4
E, = Power 1/7 E = Power 1/7 E E,
= Power 1/5 = Power 1/5
-6 | -6 -6 -6 |
10 = Power 1/3 10 = Power 1/3 10 10
T T T T T T T T T T T T T T T T T T T T T T T T T T T T
15 25 35 50 65 75 9509 15 25 35 50 65 75 9599 15 25 35 50 65 75 9509 15 25 35 50 65 75 9599
Percentile of nonzero |x| Percentile of nonzero |x| Percentile of nonzero |x| Percentile of nonzero |x|
d_vmr_ncl_al_AerMic d_vmr_ncl_a2_AerMic d_vmr_mom_al_AerMic d_vmr_mom_a2_AerMic d_vmr_mom_a4_AerMic
= No transformation = No transformation = No transformation = No transformation 105 = No transformation
- ) = Symmetric log - 5 = Symmetric log - = Symmetric log - = Symmetric log - = Symmetric log
S 10% = Power 1/7 S 107 = - POwer 1/7 S 102 = Power 1/7 S 102 = Power 1/7 S 3 = Power 1/7
g = Power 1/5 -g = Power 1/5 g = Power 1/5 'g = Power 1/5 -g 10 = Power 1/5
W = Power 1/3 W = Power 1/3 W = Power 1/3 W = Power 1/3 W =~ Power 1/3
w100 n= 100 wn= 10° wn= 100 we 10!
= = = = =
© o © o © o © o T o
38 e 88 - 88 52 80 107!
v~ 1072 + 0~ 1072 + ' o~ i
= = 2 2 =
ki © © K & 107
7] [9] [9] -4 7] -4 [9]
< 4 14 4 x 10 c 107° o 14
10 10 10-5
T T T T T T T T T T T T T T T T T T T T 1 T T T T T T 1 T T T T T T
15 25 35 50 65 75 9399 15 25 35 50 65 75 9599 15 25 35 50 65 75 9599 15 25 35 50 65 75 9599 25 35 50 65 75 9599

Percentile of nonzero |x|

Percentile of nonzero |x|

Percentile of nonzero |x|

Percentile of nonzero |x|

Percentile of nonzero |x|




Fraction of total loss per bin (%)

Fraction of total loss per bin (%)

Fraction of total loss per bin (%)

Fraction of total loss per bin (%)

Fraction of total loss per bin (%)

d_vmr_num_al_AerMic
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40

20 A

No transformation
Symmetric log
Power 1/7

Power 1/5

Power 1/3

_

T
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Percentile bin of nonzero |x|

d_vmr_so4_al_AerMic

100 A

80

60

40 1

20 A

No transformation
Symmetric log
Power 1/7

Power 1/5

Power 1/3

T T T
25 35 50 65 75 95100
Percentile bin of nonzero |x|

d_vmr_soa_al_AerMic
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40 -

20 A

No transformation
Symmetric log
Power 1/7

Power 1/5
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-

T T T T T T
25 35 50 65 75 95100

Percentile bin of nonzero |x|
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No transformation
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Power 1/7

Power 1/5
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d_vmr_ncl_al_AerMic

80

60

40 4

20 A

No transformation
Symmetric log
Power 1/7

Power 1/5

Power 1/3

25 35 50 65 75 9500
Percentile bin of nonzero |x|
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Fraction of total loss per bin (%)
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Loss contribution under equal relative physical-space error
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No transformation
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No transformation
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Fraction of total loss per bin (%)
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I
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Cumulative fraction of total loss (%) Cumulative fraction of total loss (%) Cumulative fraction of total loss (%) Cumulative fraction of total loss (%)

Cumulative fraction of total loss (%)
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0 n T T T T T
05 25 35 50 65 75 95100
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