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Figure S1. Li-N-H chemical potential phase diagram boundaries at 528 K after applied normally distributed shifts to all
AHf and G4(T) for 500 iterations. The phase boundaries and associated phases without any applied noise are overlaid in green.
The phase boundaries and additional phases that can form due to the introduction of noise are shown in black. The random noise
applied here represents the worst case if the errors between compounds in the same compositional space are not correlated and thus
shows that the qualitative trends predicted here are likely accurate. Regions of stability for the Li, LiH, LisN, and LiNH2 phases
were always present. Regions of stability for the LiNs, Li2NH, LiN2, LisaNH, LiisNsHo, and LiN phases were present in 81.0%,
74.6%, 33.0%, 32.0%, 21.6%, and 0.2% of iterations. We note that the LiisNsHg phase is a mixed Li2NH/LiNH2 phase with a
crystal structure most similar to the Li2NH phase. Because the Li2NH/LiNH2 mixed phases in this compositional space can be
written as Lizax+y(NH)x(NH2)y, the LiisNgHs phase is more accurately represented as Liis(NH)7(NH2) (x =7 and y = 1). Because the
errors associated with describing this phase are expected to be highly correlated with the error in Li2NH due to their crystal structure
similarity, the shifts applied to this phase were calculated via a linear weighting, determined by x and y, of the shifts applied to
Li2NH and LiNH2. Thus, a Li2NH-like phase was present in 96.2% of iterations.

0.5 T 0.5 0.5
_ \ K . . A+B
@. 0.0 A\ : @, 0.0 5 E 0.0 kN
@ [ o @ B2
X 0.5 — Awymm I | == *_.0.51 — < _0.5-
oM | oM oM
E‘; _—— Ap{ymh2 1 E: \ & .
x.]10{— 8B I 2.1 04 2101 5
3 AB ] 3 3 el
g g \ g = NA+
S |\ )5
-1.5 r T T -1.5 T r -1.5 T g
-1.5-1.0-0.5 0.0 0.5 -1.5-1.0-0.5 0.0 0.5 -1.5-1.0-0.5 0.0 0.5
ALA(Pa, X4) (€V) ALA(Pa, Xa) (€V) Aua(Pa, xa) (eV)

Figure S2. Example schematic for constructing chemical potential phase diagram for binary A-B compositional space. This
compositional space contains two polymorphs of element A, element B, and the compounds AB and AszB2. A) Lines defined by
Eq. 2 and 3 for all species. B) Largest shape S bounded by the lowest energy polymorphs of all Eq. 2 and 3. C) Regions over
Au,(Py,x4) Where each species is stable. Note that for two polymorphs of compound AB, which we call ABp: and ABpz, the
polymorph with more negative AG; will be the thermodynamically favored compound. Mathematically, this is equivalent to

writing: AGr ap,, = Apa(Pa,xa) + Aup(Pg,xp) and AGrap,, = Apa(Pa,xa) + Aup(Pp, xp). Rearranging both equations for
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Apy(Py,x4) and solving for the compound with minimum Aug(Pg, x5) at all independent Apy (P, x4) results in predicting the
most stable polymorph of AB and the one with most negative AGy. This process can be repeated for any number of phases within

the compositional space.
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Figure S3. Li-N-H ternary chemical potential phase diagram. At T = 0 K. The regions labeled by compositions are regions of
stability for compounds with those compositions. The sets of Ay; that fall above the magenta line correspond to conditions where

NHs is predicted to be stable.
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Figure S4. Li-N-H ternary chemical potential phase diagram. At T = 723 K. The regions labeled by compositions are regions
of stability for compounds with those compositions. The sets of Ay; that fall above the magenta lines correspond to conditions
where NHs is predicted to be stable for Pyy, = 1076 bar (solid) and Pyp, = 0.1 bar (dashed). The black point labeled A

corresponds to conditions of vacuum Py, and Py, (Apy = Apy = —0.43 eV).
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Figure S5. Mg-N-H ternary chemical potential phase diagram. At T = 623 K. The regions labeled by compositions are regions
of stability for compounds with those compositions. The sets of Ay; that fall above the magenta lines correspond to conditions
where NHs is predicted to be stable for Py, = 107¢ bar (solid) and Pyy, = 0.1 bar (dashed). The black point labeled A

corresponds to conditions of vacuum

PN2 and PH2 (AﬂN = AH.H =—-0.37 eV)
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Figure S6. Mg-N-H ternary chemical potential phase diagram. At T = 300 K. The regions labeled by compositions are regions
of stability for compounds with those compositions. The sets of Ay; that fall above the magenta line correspond to conditions where
NHz is predicted to be stable for Py, = 5 bar. The black point labeled A corresponds to conditions of vacuum Py, and Py, (Auy =

Auy = —0.18 eV).
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Figure S7. Li-Mg-N-H quaternary chemical potential phase diagram. At T = 500 K. A) Auyg = —2.00 eV, B) Auyy =
—1.50¢eV, C) Auygy = —1.00 eV, and D) Apyg = —0.50 eV. The regions labeled by compositions are regions of stability for
compounds with those compositions. The sets of Ay; that fall above the magenta lines correspond to conditions where NHs is
predicted to be stable for Py, = 107 bar (solid) and Pyy, = 0.1 bar (dashed).

S-5



A T =800 K, Aupg = -2.00 eV
0591 T | Mg(NH;), )
M ~~~~~ \
0.0
Ly
—0.5 \"--_
3
g
- ”
-1.0 Li LisN z
715 -
-2.0 T T T T
-20 -15 -1.0 -0.5 0.0 0.5
Ay
c T =800 K, Aupg = -1.00 eV
0.5 T Mg(NH2)z N MgNH
NE; R, S
e N -
- —0.51 \
3 MgsN;
=
—-1.01 u LisN )
-
715 -
-2.0 T T T T
-20 -15 -1.0 -05 0.0 0.5
Apy

--1.5

-=2.0

-0.0

-=0.5

--1.5

-=2.0

T = 800K, Aupg =-1.50 eV

0.5'*& l""gﬁél‘ll-lz)z %,
NHJ i TN 4 :
0.0 nf’ £
RN
\ ?E.:b
-0.5 =]
=z
3
-1.0 Li LisN zll=
Z
-
715 -
-2.0 T T T T
-20 -15 -1.0 -05 0.0 0.5
Duy
T =800 K, Aupg = -0.50 eV
0.54__ Mgt~ [Mg(NH;),
00 LiH
—0.5 - \
MgsiN2
—1.01 Li
715-
-2.0 T T T T
-20 -15 -1.0 -05 0.0 0.5
Apy

-0.0

--1.5

-=2.0

-0.0

-=0.5

--1.5

-=2.0

Figure S8. Li-Mg-N-H quaternary chemical potential phase diagram. At T = 800 K. A) Auyg = —2.00 eV, B) Apyg =
—1.50¢eV, C) Auygy = —1.00 eV, and D) Apyg = —0.50 eV. The regions labeled by compositions are regions of stability for
compounds with those compositions. The sets of Ay; that fall above the magenta lines correspond to conditions where NHs is
predicted to be stable for Py, = 107 bar (solid) and Pyy, = 0.1 bar (dashed).
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Figure S9. Composition phase diagrams of Li-Mg-N-H system at different temperatures at Pyy, = 1076 bar. A) 0 K, B)

300 K, C) 500 K, D) 600 K, E) 750 K, F) 1000 K. The color axis is the weight fraction of released H: relative to the mixture at 0
K.
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Figure S10. Alk-N-H ternary chemical potential phase diagrams. At T = 500 K. The regions labeled by compositions are
regions of stability for compounds with those compositions. The sets of Ay; that fall above the magenta lines correspond to
conditions where NH; is predicted to be stable for Py, = 1076 bar (solid) and Pyy, = 0.1 bar (dashed).
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Figure S11. AE-N-H chemical potential ternary phase diagrams. At T =500 K. The regions labeled by compositions are regions
of stability for compounds with those compositions. The sets of Ay; that fall above the magenta lines correspond to conditions
where NHs is predicted to be stable for Py, = 107° bar (solid) and Pyy, = 0.1 bar (dashed).
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Figure S12. Composition phase diagrams of Li-Ca-N-H system at different temperatures at Pyy, = 0.1 bar. A) 0 K, B)

300 K, C) 500 K, D) 600 K, E) 750 K, F) 1000 K. The color axis is the weight fraction of released H: relative to the mixture at 0
K.
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Figure S13. Composition phase diagrams of Li-Sr-N-H system at different temperatures at Pyy, = 0.1 bar. A) 0K, B) 300
K, C) 500 K, D) 600 K, E) 750 K, F) 1000 K. The color axis is the weight fraction of released H2 relative to the mixture at 0 K.
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Figure S14. Composition phase diagrams of Li-Ba-N-H system at different temperatures at Pyy, = 0.1 bar. A) 0K, B) 300
K, C) 500 K, D) 600 K, E) 750 K, F) 1000 K. The color axis is the weight fraction of released H2 relative to the mixture at 0 K.
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Figure S15. Li-CI-N-H quaternary chemical potential phase diagram. At T =500 K. The regions labeled by compositions are
regions of stability for compounds with those compositions. The sets of Ay; that fall above the magenta lines correspond to
conditions where NHz is predicted to be stable for Py, = 107 bar (solid) and Py, = 0.1 bar (dashed).
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Figure S16. Li-O-N-H quaternary chemical potential phase diagram. At T = 500 K. The regions labeled by compositions are
regions of stability for compounds with those compositions. The sets of Ay; that fall above the magenta lines correspond to

conditions where NHz is predicted to be stable for Py, = 1076 bar (solid) and Pyy, = 0.1 bar (dashed).
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Figure S17. Composition phase diagrams of Li-CI-N-H system at different temperatures at Pyy, = 0.1 bar. A) 0K, B) 300
K, C) 750 K, D) 1000 K. The color axis is the weight fraction of released H relative to the mixture at 0 K.
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Figure S18. Composition phase diagrams of Li-O-N-H system at different temperatures at Pyy, = 0.1 bar. A) 0 K, B) 300
K, C) 750 K, D) 1000 K. The color axis is the weight fraction of released Hz relative to the mixture at 0 K.
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Figure S19. Composition phase diagrams of Li-Zr-N-H system at different temperatures at Pyy, = 0.1 bar. A) 500 K, B)
600 K, C) 700 K, D) 800 K. The color axis is the weight fraction of released H: relative to the mixture at 0 K.

Table S1. PAW pseudopotentials used for all elements.

Element PAW pseudopotential used
Li Li
Na Na_pv
K K_sv
Mg Mg
Ca Ca_sv
Sr Sr_sv
Ba Ba_sv
N N
O O
H H
Cl Cl
Zr Zr_sv

Derivation of Eq. 4 in Methods section for chemical potential phase diagrams
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For any closed N-element compositional space at equilibrium, the system’s free energy is constant
and so the definition of the chemical potential can be used to write the molar Gibbs free energy of any

formed compound Gag, By,

GAalBaz... = Z il (S1)

2

where «; is the stoichiometric coefficient of each element i in the compound. Because y; is the elemental

reference state chemical potential (1 (0 K, 0 bar)) plus the deviation from that state (A;), GAa1 of

Bg,y .-

any compound at equilibrium, can be written as:

Gag, Boy.. = Z a;(u + Awy) (S2)

i

where a; is the stoichiometric coefficient of each element i in the compound, and each elemental chemical
potential y; is rewritten as the sum of its elemental reference state chemical potential (1 (0 K, 0 bar)) plus
the deviation from that state (Ay;). Changes in Ay; caused by each of these system variables can be
considered independently. As a result, we decompose each Ay; into a temperature dependent component,
Aw;(T), and a component containing all other contributions to Ay;, Au;(VC # T), where C is any other
means of changing y; of an element from its reference state ?. Eq. S2 can be expanded into Eqg. 1 using

the term definitions described in the Methods.
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Figure S20. Li-N-H ternary T-Auy phase diagram. The regions labeled by compositions are regions of stability for compounds
with those compositions. The sets of (T, Ay;) that fall above the magenta lines correspond to conditions where NHz is predicted to
be stable for Pyy, = 107° bar (solid) and Pyy, = 0.1 bar (dashed).
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Table S2. Zero point energies for gas phase species.

Molecule ZPE
(eV/molecule)

H» 0.27

N, 0.15

NH3 1.79

0, 0.10

Cl 0.03

Table S3. DFT volumes and AH(0 K) for all compounds considered. The MPID is the Materials Project ID number for the

compound used as the starting structure for either direct relaxation or structure templating followed by a relaxation.

Volume AH((0 K)
Index Formula MPID (A¥atom)  (eV/atom)
1 Bal6HIN8 mp-675153 31.76 -0.509
2 BalH1IN1 mp-34932 17.53 -0.721
3 BalH1IN1 mp-1187172 17.60 -0.715
4 BalH2 mp-23715 18.59 -0.605
5 BalH2 mp-1182102 18.60 -0.605
6 BalH2 mp-1179094 18.60 -0.605
7 BalH2 mp-568441 18.85 -0.582
8 BalH2 mp-24809 17.26 -0.579
9 BalH2 mp-23759 17.22 -0.579
10 BalH2 mp-23711 21.30 -0.561
11 BalH4N2 mp-643905 14.14 -0.602
12 BalH4N2 mp-696969 14.32 -0.601
13 BalH4N2 mp-24383 15.46 -0.544
14 BalN1 mp-29973 25.20 -0.581
15 BalN2 mp-1001 18.66 -0.650
16 BalN2 mp-1009657 18.67 -0.622
17 BalN6 mp-1707 16.23 -0.261
18 BalN6 mp-2131 17.11 -0.255
19 Ba2H1IN1 mp-690794 24.22 -0.629
20 Ba2H1IN1 mp-24119 23.98 -0.622
21 Ba2N1 mp-1892 35.50 -0.548
22 Ba3N1 mp-10736 45.76 -0.401
23 Ba3N2 mp-1559 27.78 -0.485
24 Ba3N2 mp-568293 25.61 -0.485
25 Ba3N2 mp-568172 27.52 -0.477
26 Ba3N2 mp-1047 26.84 -0.463
27 Ba3N2 mp-13146 26.12 -0.445
28 Ba8H3N4 mp-530696 25.85 -0.592
29 Cal6H1IN8 mp-675153 21.78 -0.878
30 CalH1IN1 mp-1187172 11.29 -0.943
31 CalH1IN1 mp-34932 11.72 -0.898
32 CalH2 mp-1179094 11.82 -0.663
33 CalH2 mp-1102038 13.27 -0.637
34 CalH2 mp-568441 12.58 -0.627
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55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87

CalH2
CalH2
CalH4N2
CalH4N2
CalH4N2
CalN1
CalN2
CalN2
CalN6
CalN6
Ca2HIN1
Ca2HIN1
Ca2N1
Ca3N1
Ca3N2
Ca3N2
Ca3N2
Ca3N2
Ca3N2
Ca3N2
Ca8H3N4
K15H9NS8
K1H1
K1H1
K1H1
K1H2N1
K1H2N1
K1H2N1
K1H2N1
K1H2N1
K1H2N1
K1H2N1
K1H2N1
KIN3
KIN3
KIN3
KIN3
K2H1IN1
K2H1IN1
K3H3N2
K3N1
K3N1
KAHIN1
K7H5N4
Li15HONS
Li1Cl1
Li1Cl1
LilH1
LilH1
LilHIN1
LilHIN102
LilH101
LilH2N1

mp-23759
mp-23710
mp-643905
mp-696969
mp-24383
mp-29973
mp-1001
mp-1009657
mp-2131
mp-1707
mp-690794
mp-24119
mp-1892
mp-10736
mp-986716
mp-844
mp-1047
mp-568293
mp-568172
mp-13146
mp-530696
mp-1201065
mp-24721
mp-24084
mp-23870
mp-697144
mp-1105785
mp-1079418
mp-1106045
mp-23850
mp-1087524
mp-1189646
mp-23702
mp-743
mp-1066400
mp-581833
mp-570538
mp-1223097
mp-34465
mp-977164
mp-2251
mp-2341
mp-30228
mp-1200910
mp-1201065
mp-22905
mp-1185319
mp-23870
mp-1009220
mp-1210462
mp-696315
mp-625998
mp-23702

11.11
15.74
9.56
9.69
12.17
17.51
12.85
12.68
13.06
12.71
15.94
15.93
23.91
29.24
18.56
18.56
18.14
17.45
17.16
17.17
17.21
19.36
22.29
22.30
22.32
12.90
12.06
12.17
12.24
14.41
12.49
12.76
17.30
15.99
19.97
16.81
19.09
19.55
20.02
18.00
32.60
24.96
25.80
19.34
7.84
16.52
20.21
7.99
7.79
10.09
8.10
8.61
7.70

-0.603
-0.537
-0.700
-0.697
-0.628
-0.853
-0.653
-0.645
-0.242
-0.214
-0.946
-0.942
-0.886
-0.632
-0.959
-0.959
-0.942
-0.927
-0.920
-0.870
-0.918
-0.169
-0.296
-0.296
-0.296
-0.445
-0.433
-0.433
-0.429
-0.423
-0.422
-0.415
-0.386
-0.232
-0.206
-0.205
-0.200
-0.126
-0.120
-0.269
0.422
0.517
0.194
-0.207
-0.596
-2.069
-2.062
-0.467
-0.229
-0.263
-0.958
-1.674
-0.585

S-17



88

89

90

91

92

93

94

95

96

97

98

99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140

LilTH2N1
LilTH2N1
LilTH2N1
LilTH2N1
LilTH2N1
LilTH2N1
LilTH2N1
LilTH2N1
LilTH2N1
LilTH2N103
Li1H3
LilH302
LiTH6N106
LilMg1H6N3
LilMg1H6N3
LilMg1N1
LilMg1N1
LiIN1
LiIN1
LiIN1
LiIN1
LiIN1
LiIN1
LiIN103
LiIN2
LiIN2
LiIN3
LiIN3
LiIN3
LiIN3
LiIN3
LiIN3
LiIN3
LiIN3
LiIN3
Li102
Li2HIN1
Li2HIN1
Li2HIN1
Li2HIN1
Li2Mg1H2N2
Li2Mg1H8N4
Li2N1
Li201
Li201
Li202
Li3H2N2
Li3H3N2
Li3N1
Li3N1
Li3N1
Li3N1
Li3N1

mp-23850
mp-1079418
mp-1188477
mp-1106045
mp-1189646
mp-24428
mp-1087524
mp-1188218
mp-1188409
mp-722902
mp-1184938
mp-625211
mp-23906
mp-720856
mp-696329
mp-37906
mp-30156
mp-1179882
mp-1180489
mp-1064647
mp-1059612
mp-1064119
mp-1058689
mp-8180
mp-1206884
mp-1071868
mp-570538
mp-1066400
mp-827
mp-22777
mp-1064272
mp-634410
mp-636056
mp-1065265
mp-1064161
mp-1018789
mp-1189725
mp-699284
mp-1190219
mp-34465
mp-1193106
mp-759183
mp-1062345
mp-1960
mp-755894
mp-841
mp-1210795
mp-977164
mp-999496
mp-1190632
mp-1189035
mp-2639
mp-999495

7.72
7.36
7.35
7.47
7.26
7.23
8.00
7.23
6.13
9.91
4.87
7.31
8.64
7.51
7.74
10.08
10.23
9.11
9.25
7.25
7.76
8.23
8.49
9.27
9.62
8.42
10.47
10.74
10.34
11.48
12.08
10.62
13.38
7.91
7.19
8.94
8.22
7.69
7.68
7.83
8.90
8.44
9.30
7.96
7.54
7.93
8.34
7.99
10.88
8.42
8.41
14.42
7.62

-0.583
-0.567
-0.559
-0.548
-0.510
-0.492
-0.480
-0.392
-0.358
-1.044
0.582
-1.400
-1.064
-0.550
-0.538
-0.817
-0.816
-0.233
-0.148
-0.070
0.813
0.964
1.135
-1.044
-0.242
0.053
-0.203
-0.198
-0.098
0.966
0.990
1.040
1.074
1.479
2.371
-1.035
-0.602
-0.596
-0.575
-0.539
-0.719
-0.559
-0.176
-2.026
-1.938
-1.601
-0.358
-0.571
-0.462
-0.456
-0.456
-0.449
-0.320

S-18



141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193

Li3N1
Li3N2
Li4HIN1
Li7H5N4
Mgl6H1N8
MglH1IN1
MglH1IN1
MglH2
MglH2
MglH2
MglH2
MglH2
MglH2
MglH2
MglH4AN2
MglH4AN2
MglH4N2
Mg1Li3H8N4
Mg1Li4H10N5
MglLi7H16N8
MgliN1
Mgl1N2
Mg1N6
Mg1N6
Mg2H1N1
Mg2H1N1
Mg2LilH2N1
Mg2Li1lH6N3
Mg2N1
Mg3N1
Mg3N2
Mg3N2
Mg3N2
Mg3N2
Mg3N2
Mg8H3N4
N1H3
Nal5HON8
NalH1
NalH1
NalH2N1
NalH2N1
NalH2N1
NalH2N1
NalH2N1
NalH2N1
NalH2N1
NalH2N1
NalN3
NalN3
NalN3
NalN3
Na2H1IN1

mp-11801
mp-1222421
mp-30228
mp-1200910
mp-675153
mp-1187172
mp-34932
mp-23710
mp-23711
mp-1102038
mp-23714
mp-23713
mp-1182102
mp-1181926
mp-24383
mp-643905
mp-696969
mp-505381
mp-1221143
mp-707956
mp-29973
mp-1001
mp-676
mp-1707
mp-690794
mp-24119
mp-1192182
mp-604147
mp-1245
mp-10736
mp-1559
mp-1047
mp-568293
mp-568172
mp-13146
mp-530696
mp-0
mp-1201065
mp-24721
mp-23870
mp-23850
mp-1079418
mp-23702
mp-24428
mp-1188477
mp-1106045
mp-1087524
mp-1189646
mp-570538
mp-1066400
mp-827
mp-581833
mp-699284

15.87
11.20
9.56
7.92
14.17
8.34
8.29
9.91
9.72
9.01
8.00
8.00
8.00
8.01
9.03
7.05
7.16
9.02
8.80
8.49
13.30
10.39
10.86
11.02
10.92
10.98
10.25
11.36
15.19
17.60
12.11
11.83
11.49
11.38
11.30
11.75
330.00
12.65
13.41
13.40
11.13
9.31
11.71
9.16
9.28
8.78
8.61
9.24
13.70
13.95
12.11
12.93
12.69

-0.135
0.302
-0.466
-0.592
-0.668
-0.718
-0.601
-0.269
-0.267
-0.232
-0.176
-0.176
-0.176
-0.176
-0.619
-0.564
-0.561
-0.501
-0.518
-0.449
-0.570
-0.225
0.059
0.073
-0.673
-0.664
-0.537
-0.378
-0.656
-0.327
-0.976
-0.919
-0.893
-0.883
-0.841
-0.643
-0.266
-0.270
-0.297
-0.297
-0.442
-0.439
-0.437
-0.434
-0.433
-0.421
-0.417
-0.395
-0.174
-0.172
-0.152
-0.106
-0.241

S-19



194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226

Na2H1N1
Na3H3N2
Na3N1
Na3N1
Na4H1N1
Na7H5N4
Sr16H1INS8
SriH1IN1
SriH1IN1
SriH2
SriH2
SriH2
Sr1H2
Sr1H2
Sr1H2
Sr1H4N2
Srl1HAN2
SriHAN2
SriN1
SriN2
SriN2
SriN6
SriN6
Sr2H1IN1
Sr2H1IN1
Sr2N1
Sr3N1
Sr3N2
Sr3N2
Sr3N2
Sr3N2
Sr3N2
Sr8H3N4

mp-34465
mp-977164
mp-2251
mp-2341
mp-30228
mp-1200910
mp-675153
mp-1187172
mp-34932
mp-1182102
mp-1179094
mp-23711
mp-568441
mp-24809
mp-1205322
mp-643905
mp-696969
mp-24383
mp-29973
mp-1001
mp-1009657
mp-2131
mp-1707
mp-690794
mp-24119
mp-1892
mp-10736
mp-844
mp-1047
mp-568293
mp-568172
mp-13146
mp-530696

13.06
12.06
19.70
15.62
16.96
12.78
26.86
13.82
14.27
14.77
14.74
16.66
15.11
13.84
13.82
11.45
11.60
14.28
21.33
15.24
15.19
14.77
14.11
19.73
19.63
29.61
37.16
23.01
22.54
21.53
21.28
21.48
21.23

-0.217
-0.338
0.172
0.214
0.031
-0.292
-0.671
-0.839
-0.818
-0.655
-0.655
-0.626
-0.625
-0.610
-0.610
-0.665
-0.663
-0.582
-0.686
-0.650
-0.643
-0.270
-0.256
-0.772
-0.769
-0.682
-0.495
-0.676
-0.660
-0.653
-0.640
-0.590
-0.739

S-20



