Supplementary Material C: Real ECOG MCMUC results

Continuous treatment of time

Baseline: IS ——> NREM

' '
0
2 ~ 1 1
L ~ 1 1
— I
- T T T T e
0 500 1000 1500 41 42 43 44 45 46

Mean = 4.3919 Median = 4.3921

Baseline: IS -——> REM

-05 1.0
L1l
00 08
[EENEEE}

1000 1500 -0.5 0.0 0.5 1.0

Mean = 0.5344 Median = 0.5421

Baseline: IS ——> LIMBO

&
S °
! T T T T o
0 500 1000 1500
Mean = -9.465 Median = -9.3452
Baseline: NREM -—> IS
' '
© ~ 1 1
<
~ I |
~
~ T T T T °
0 500 1000 1500 42 43 44 45 46 47

Mean = 4.4981 Median = 4.4988

4.8

a7

Baseline: NREM -—> REM

-4

-10

-4 -1

-7

1000 1500

Baseline: REM -—> IS

Baseline: REM ——> NREM

A

00 03

00 08

00 03

-7

05

Mean = -6.228 Median = -6.1992

-6 -5 -4 -3 -2

Mean = -3.7976 Median = -3.8008

1.0 15 2.0

Mean = 1.5939 Median = 1.5963

Mean = -12.5802 Median = -12.609

-1

25



-14

-4

-8

0246

-4 -1

-7

-1.0 1.0

Baseline: REM ——> LIMBO

Baseline: LIMBO ——> IS

Baseline: LIMBO --> NREM

0 500 1000 1500
Baseline: LIMBO -—> REM
T T T T
0 500 1000 1500
Time: NREM -—> REM
T T T T
0 500 1000 1500
Time: NREM -—> LIMBO
i 1
T T T T
0 500 1000 1500

Time: REM ——> IS

Time: REM ——> NREM

Wl

0 500 1000 1500

0.25

0.00

0.00 025

00 03

00 03

00 03

00 03

0.0

0.00 0.25

-12 -10 -8

Mean = -10.2456 Median = -10.2788

Mean = -9.9019 Median = -10.0612

Time: IS ——> NREM

]

-1.0

-6

Mean = -10.4595 Median = -10.4506

Mean = -5.206 Median = -5.2088

1 2 3 4 5

Mean = 3.0609 Median = 3.0661

-05 00 05 1.0 15

Mean = 0.7698 Median = 0.7826

-4 -2 0 2 4

Mean = 1.5955 Median = 1.9078

20

25

< " " °
° «
o
S o
T T T T T o
0 500 1000 1500 -02 0.0 0.2 04 06
Mean = 0.1765 Median = 0.1775
Time: IS -—> REM
- i ©
s
-
T °
T T T T s
0 500 1000 1500
Mean = 0.3656 Median = 0.3709
Time: IS -—> LIMBO
<
3 ' '
o 1 1
S 1 1
S
s
-12 -10 -8 -6
Mean = -9.199 Median = -9.276
Time: NREM —-—> IS
' '
< " 2 ] ]
S 1 |
¢ o
e T T T S
0 500 1000 1500 -02 00 02 0.4 06 08
Mean = 0.3197 Median = 0.319
Time: REM ——> LIMBO
o o ' '
o~ | < | |
"4 ° 1 |
w ] o
l T T T T © r T
0 500 1000 1500 -5 -4 -3 -2 -1 0
Mean = -2.0953 Median = -2.094
Time: LIMBO ——> IS
® 8 1 1
¥ | |
5 8
s
2 0 2 4 6 8 10
Mean = 2.9999 Median = 3.0054
Time: LIMBO ——> NREM
T <
S
o
7 3
Mean = -8.16 Median = -8.2612
Time: LIMBO -—> REM
7 ' '
0 P 1 1
1
= o
i 3

-9 -8 -7 -6 -5 -4 -3 -2

Mean = -5.2702 Median = -5.1556



0.1

-0.2

-7

-10

-2.2

-3.2

-4.0

-6.0

274 282

3.45 355

1.90

175

logit P( obs. NREM | true IS )

T T
0 500 1000 1500

0 500 1000 1500

0 500 1000 1500

logit P(init LIMBO )

Delta (IS)

0 500 1000 1500

Delta (NREM)

0 500 1000 1500

Delta (REM)
i "
1

0 500 1000 1500

©
@
o
-0.2 -0.1 0.0 0.1
Mean = -0.0633 Median = -0.0634
' '
<
S 1 ]
] U
o
o
-10 -9 -8 -7 -6 -5
Mean = -6.8878 Median = -6.8485
' '
0 1 1
- 1 1
=3
S
-32 -30 -28 -26 -24 -22 -20 -18
Mean = -2.3347 Median = -2.3285
' '
* 1 ]
=
] ]
=3
S

-6.0 -55 -5.0 -4.5 -4.0 -35

Mean = -4.5263 Median = -4.5016

00 02
-

-10 -8 -6 -4 -2

Mean = -6.1397 Median = -6.1899

i
1 1
o
274 276 278 280 282 284
Mean = 2.7869 Median = 2.7869
o ' '
&
1 1
)
~ 1 1
o
3.45 3.50 3.55
Mean = 3.5146 Median = 3.5143
")
B
)
o

Mean = 1.8257 Median = 1.8259

logit P( obs. IS | true REM)

-6

-9

0 500 1000 1500

logit P( obs. NREM | true REM )

P T T T
0 500 1000 1500

logit P(init NREM )

0

E

0

-

T
logit P(init REM )

- "

T

@ 4

i

0 500 1000 1500

Delta (LIMBO)

0 500 1000 1500
Theta (IS)
3 "
N
[ i " !
& T T T
0 500 1000 1500
Theta (NREM)

246 254

Theta (REM)

©e bl
]

1.60

0 500 1000 1500

X 1 ]
S
] )
o
o
-9 -8 -7 -6 -5 -4
Mean = —6.0746 Median = -6.0398
o
o
<
B
o
o
Mean = -5.817 Median = -5.7608
' '
o
3 1 ]
) ]
=3
S
-15 -10 -05 0.0 0.5 1.0 15
Mean = -0.0453 Median = -0.0454
' '
©
g 1 1
] )
o
ST T
-4 -3 -2 -1 0
Mean = -1.7007 Median = ~1.6889
' '
o 1 1
5
) ]
o
o
0 2 4 6
Mean = 1.8158 Median = 1.713
=)
8 ' '
9 1 ]
) 1
o
256 258 260 262 264 266
Mean = 2.6023 Median = 2.6024
0 ' '
&
1 ]
E| 1 1
o
246 248 250 252 254 256
Mean = 2.5094 Median = 2.5093
0
3
0
o

1.60 165 170 1.75 1.80

Mean = 1.7072 Median = 1.7077



168 1.76

150 1.58

055 0.70

Theta (LIMBO)

Alpha (IS)
- T T T T

0 500 1000 1500
Alpha (NREM)

T T T T

0 500 1000 1500
Alpha (REM)

’ '
T T T T
0 500 1000 1500

00 0.6

15

0

0 10

Mean = -5.0736 Median = -5.1648

168 170 172 174 176 178 180

Mean = 1.7331 Median = 1.7332

150 152 154 156 158 160 1.62

Mean = 1.5506 Median = 1.5506

Mean = 0.6666 Median = 0.6668

Beta (LIMBO)

-0.05 0.10 0.66 0.74 0.74 0.82

00 04

Alpha (LIMBO)

Beta (IS)
T T T T
0 500 1000 1500
Beta (NREM)
T T T T
0 500 1000 1500
Beta (REM)

-5 -4 -3 -2 -1 0

Mean = -1.8739 Median = -1.8008

00 03

15 30

0

15

05

0.66

-7 -6 -5 -4 -3 -2

-1

Mean = -3.3823 Median = -3.2609

074 076 078 080 082 084

Mean = 0.782 Median = 0.7822

068 070 072 074 0.76

Mean = 0.7242 Median = 0.7242

-0.05 0.00 0.05

Mean = 0.0255 Median = 0.0257

0.78

0.10



Baseline: IS ——> NREM

0
<
o
~ T T T T
0 500 1000 1500
Baseline: IS -——> REM
o
<
[l
S
7
0 500 1000 1500
Baseline: IS ——> LIMBO
w0
@
i
°
=
b
T
Baseline: NREM -—> IS
o \
<
o
<

Baseline: REM ——> LIMBO

-14 -8
L1l

0 500 1000 1500

Baseline: LIMBO ——> IS

Baseline: LIMBO --> NREM

0 500 1000 1500

Baseline: LIMBO -—> REM

T T
0 500 1000 1500

Discrete treatment of time

¥ 1 1
o~ 1 1
o
41 42 43 44 45 46 47
Mean = 4.3978 Median = 4.3975
' '
@ 1 1
S
1 1
=3
=
-05 0.0 0.5 1.0 15
Mean = 0.5921 Median = 0.6031
o 1 1
=
1 1
o
o
-110 -105 -100 -95 -9.0 -85 -80
Mean = -9.3381 Median = -9.3102
' '
¥ | |
o~ 1 1
o
42 43 44 45 46 47 48
Mean = 4.5044 Median = 4.5043
' '
&
S 1 1
1 1
=
8
o
-14 -12 -10 -8 -6
Mean = -10.2763 Median = -10.2935
<
=}
o
=}
o
o
Mean = -10.7186 Median = -10.7962
' '
@
3 1 1
1 1
o
S
-14 -12 -10 -8
Mean = -10.9028 Median = -10.9161
' '
o
b 1 1
1 1
o
=

-8 -6 -4 -2

Mean = -5.1834 Median = -5.2142

Baseline: NREM -—> REM

-12 -10 -8 -6 -4 -2

Mean = -6.4748 Median = -6.4576

-8 -7 -6 5 -4 -3 -2 -1

Mean = -4.409 Median = -4.4081

05 1.0 15 20 25

Mean = 1.636 Median = 1.6404

-5 -14 -13 -12 -11  -10 -9

Mean = -12.6474 Median = -12.7966

-0.4 -0.2 0.0 0.2 0.4 0.6

Mean = 0.1729 Median = 0.1737

-15 -10 -05 00 05 10 15 20

Mean = 0.3096 Median = 0.3105

Mean = -9.9139 Median = -9.9768

o
© I
? s
o 8
T T T T S
0 500 1000 1500
Baseline: NREM --> LIMBO
N
! [ el
w 7 s
! ¥
© . o
T T T T T e
0 500 1000 1500
Baseline: REM -—> IS
S j 2
0 °
° T T T S
0 500 1000 1500
Baseline: REM ——> NREM
=7 <
- s
w3
7 3
Time: IS ——> NREM
o
< m
° w0
=
< o
< ] r T
0 500 1000 1500
Time: IS -——> REM
0 E e
= s
0 °
T T T T T =]
0 500 1000 1500
Time: IS ——> LIMBO
Il
5
°
s
Time: NREM ——> IS
2] s
o ! o
< s

0 500 1000 1500

-0.2 0.0 0.2 0.4 0.6 0.8

Mean = 0.3185 Median = 0.3182



0246

-4 -1

-7

-03 0.0

-2.0

-3.0

-4.0

-6.0

Time: NREM --> REM

0 500 1000 1500
Time: NREM -—> LIMBO
W
T T T T
0 500 1000 1500
Time: REM -—> IS
)
T T T T
0 500 1000 1500

Time: REM ——> NREM

T
1500

1000 1500

logit P( obs. REM | true IS )

00 03

00 03

0.6

0.0

0.25

0.00

1 2 3 4 5

Mean = 3.0724 Median = 3.0694

-7 -6 5 -4 -3 -2

Mean = -3.6669 Median = -3.6535

-1

Mean = 0.7385 Median = 0.7526

Mean = 2.3542 Median = 2.3858

Mean = -0.0614 Median = -0.0615

2.6

-24 -22 -20

Mean = -2.3277 Median = -2.322

]

5

°
oS T T T

-11
logit P( obs. IS | true NREM )

! 0

{ J ]

o

T T T T S
0 500 1000 1500 -30 -28

logit P( obs. REM | true NREM )

@

S

=]

T T T T o
0 500 1000 1500 -60 55

Mean = -4,5221 Median = -4.5051

-18

Time: REM ——> LIMBO

Mean = -2.2503 Median = -2.2465

-2 o 2 a4 6 8

Mean = 2.165 Median = 2.1284

Mean = -8.2646 Median = -8.3168

Mean = -4.8898 Median = -4.806

-8 -7 -6 -5 -4

Mean = -5.9655 Median = -5.9281

Mean = -5.6362 Median = -5.6144

' <
S
5 o
P T T T s
0 500 1000 1500
Time: LIMBO -—> IS
© H
~ s
7 A E
S
-4
Time: LIMBO -—> NREM
~ ©
T S
>
i o
s
Time: LIMBO -—> REM
N
!
? s .
i 3
-8
logit P( obs. IS | true REM)
] )
¢ 3
o ] ' o
! T T T T © r T
0 500 1000 1500 -9
logit P( obs. NREM | true REM )
o % @
i s
~ " |
T °
T T T T s
0 500 1000 1500
logit P(init NREM )
°
- @
S
4
o
[ T T T s
0 500 1000 1500 -1.0

logit P( init REM )

-05 0.0 0.5 1.0 15

Mean = -0.0339 Median = -0.0424

Mean = -1.5358 Median = -1.5255



274 282

3.45 355

1.90

175

-4.5

-6.5

168 176

1.60

1.50

0.55 0.70

logit P( init LIMBO )

1000 1500

Delta (IS)

1000

Delta (NREM)

1500

Delta (REM)

T
1500

0 500 1000 1500
Alpha (NREM)
T T \‘ T
0 500 1000 1500
Alpha (REM)

T
1500

00 0.2

15

0 10 20

15

05

00 06

15 30

0

0 10

05

Mean = -6.6263 Median = —6.6043

274 276 278 280 282 284

Mean = 2.7881 Median = 2.788

Mean = 3.5152 Median = 3.5151

Mean = 1.8252 Median = 1.8257

Mean = -5.2219 Median = -5.1898

168 170 172 174 176 178 180

Mean = 1.7339 Median = 1.7339

150 152 154 156 158 160 1.62

Mean = 1.551 Median = 1.551

Mean = 0.6662 Median = 0.6663

256 264

246 2.56

160 1.75

-5 -3 -1

0.72 0.80

0.76

0.66

-0.05 0.10

Delta (LIMBO)

Theta (IS)

1000 1500

Theta (NREM)

Theta (REM)

Beta (IS)
T T T T
0 500 1000 1500
Beta (NREM)
" )
J
T T T T
0 500 1000 1500
Beta (REM)

00 03

15 30

0 10 25 0

15

05

00 04

15 30

0

0 10 25

0 6 12

Mean = 1.7272 Median = 1.6717

256 258 260 262 264 266

Mean = 2.6033 Median = 2.6033

248 250 252 254 256 258

Mean = 2.5096 Median = 2.5096

Mean = 1.7067 Median = 1.7071

0.72

0.66

Mean = -3.1513 Median = -3.1127

074 076 078 080 0.82

Mean = 0.7825 Median = 0.7824

068 070 072 074 0.76

Mean = 0.7248 Median = 0.725

-0.05 0.00 0.05 0.10

Mean = 0.0251 Median = 0.0251

0.84

0.78



Beta (LIMBO)

00 04

-5

-4 3 -2 -1

Mean = -1.796 Median = -1.7409



