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Figures

Figure 1 ROC AUC performance of different AutoML models trained for various disease outcomes
from non-stratified bootstrap samples. Median values are indicated by diamond markers and 95%
CIs are indicated by lines.
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Figure 2 AUCPR performance of different AutoML models trained for various disease outcomes
from non-stratified bootstrap samples. Median values are indicated by diamond markers and 95%
CIs are indicated by lines.

Figure 3 ROC curve of H2O (AUROC) model for predicting lung cancer on validation set. Red
dots indicate locations of decile probabilities.
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Figure 4 Area under the precision-recall curve (AUCPR) curves of models trained for predicting
different diseases showing values from Recall = 0 to Recall = 1.0. AUCPR curves are generated
using prediction scores on full validation set (N = 12,125,832).
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Figure 5 Area under the precision-recall curve (AUCPR) curves of models trained for predicting
different diseases showing values from Recall = 0 to Recall = 0.01. AUCPR curves are generated
using prediction scores on full validation set (N = 12,125,832).



Page 5 of 6

T
a
b
le
s

A
u
to
S
k
le
ar
n

(A
ve

ra
g
e
P
re
ci
si
o
n
)

A
u
to
S
k
le
ar
n

(B
a
la
n
ce

d
A
cc
u
ra
cy
)

A
u
to
S
k
le
ar
n

(R
O
C

A
U
C
)

H
2
O

(A
U
C
)

H
2
O

(A
U
C
P
R
)

T
P
O
T

(A
ve

ra
g
e
P
re
ci
si
o
n
)

T
P
O
T

(B
a
la
n
ce

d
A
cc
u
ra
cy
)

T
P
O
T

(R
O
C

A
U
C
)

R
a
n
d
o
m

F
o
re
st

C
K
D

0
.8
6
8
5

(0
.8
6
0
4
,
0
.8
7
6
)

0
.8
6
3
8

(0
.8
5
5
,
0
.8
7
2
1
)

0
.8
7
0
2

(0
.8
6
2
3
,
0
.8
7
8
2
)

0
.8
7
1
2

(0
.8
6
3
2
,
0
.8
7
9
)

0
.8
7
1
4

(0
.8
6
3
1
,
0
.8
7
9
4
)

0
.8
4
5
5

(0
.8
3
4
7
,
0
.8
5
5
5
)

0
.8
3
7
4

(0
.8
2
7
9
,
0
.8
4
7
5
)

0
.8
4
7

(0
.8
3
8
2
,
0
.8
5
6
2
)

0
.8
3
5
8

(0
.8
2
5
7
,
0
.8
4
5
5
)

T
yp

e
2

D
ia
b
et
es

0
.7
4
6
6

(0
.7
3
0
7
,
0
.7
6
2
3
)

0
.7
3
8
2

(0
.7
2
1
2
,
0
.7
5
2
6
)

0
.7
5
3
8

(0
.7
3
8
5
,
0
.7
6
9
)

0
.7
5
8
5

(0
.7
4
2
5
,
0
.7
7
2
5
)

0
.7
5
8
4

(0
.7
4
3
,
0
.7
7
2
8
)

0
.7
2
9
5

(0
.7
1
1
2
,
0
.7
4
6
2
)

0
.6
9
2
6

(0
.6
7
5
2
,
0
.7
0
8
7
)

0
.7
4
2
5

(0
.7
2
5
2
,
0
.7
5
8
2
)

0
.6
9
0
7

(0
.6
7
5
3
,
0
.7
0
6
4
)

IB
D

0
.7
4
5

(0
.7
2
3
9
,
0
.7
6
4
6
)

0
.7
5
9
7

(0
.7
3
8
5
,
0
.7
7
7
5
)

0
.7
6
4
2

(0
.7
4
4
6
,
0
.7
8
2
5
)

0
.7
5
9
3

(0
.7
3
9
9
,
0
.7
7
7
3
)

0
.7
5
9
3

(0
.7
3
9
9
,
0
.7
7
7
3
)

0
.7
5
6
3

(0
.7
3
8
1
,
0
.7
7
4
6
)

0
.7
5
2
2

(0
.7
3
4
1
,
0
.7
7
0
2
)

0
.7
5
7
8

(0
.7
3
7
3
,
0
.7
7
6
3
)

0
.7
2
9

(0
.7
0
6
8
,
0
.7
4
9
5
)

R
h
eu

m
a
to
id

A
rt
h
ri
ti
s

0
.7
6
9
9

(0
.7
3
4
6
,
0
.8
0
8
7
)

0
.7
7
7
1

(0
.7
4
3
3
,
0
.8
1
4
3
)

0
.7
9
7
4

(0
.7
6
2
9
,
0
.8
2
8
8
)

0
.7
9
5
2

(0
.7
5
8
8
,
0
.8
2
7
5
)

0
.7
9
4
8

(0
.7
5
7
6
,
0
.8
2
7
5
)

0
.7
5
7
8

(0
.7
2
1
3
,
0
.7
9
3
1
)

0
.7
5
9
9

(0
.7
2
3
6
,
0
.7
9
6
1
)

0
.7
7
8
8

(0
.7
4
1
6
,
0
.8
1
1
8
)

0
.7
1
8
4

(0
.6
7
1
4
,
0
.7
5
7
9
)

P
ro
st
a
te

C
a
n
ce

r
0
.9
2
1
3

(0
.9
0
8
8
,
0
.9
3
2
3
)

0
.9
2
6
6

(0
.9
1
6
6
,
0
.9
3
6
6
)

0
.9
3
6
9

(0
.9
2
5
4
,
0
.9
4
6
3
)

0
.9
3
4
7

(0
.9
2
3
3
,
0
.9
4
4
8
)

0
.9
3
2
8

(0
.9
2
1
6
,
0
.9
4
2
5
)

0
.8
8
9
7

(0
.8
6
2
7
,
0
.9
0
9
4
)

0
.8
5
5
3

(0
.8
3
7
8
,
0
.8
7
3
9
)

0
.9
3
1
5

(0
.9
2
0
2
,
0
.9
4
1
5
)

0
.8
4
4
7

(0
.8
1
4
,
0
.8
7
2
1
)

L
u
n
g

C
a
n
ce

r
0
.8
3
2
5

(0
.7
8
7
7
,
0
.8
7
2
5
)

0
.8
4
4
8

(0
.8
0
7
5
,
0
.8
7
5
7
)

0
.8
6
6
5

(0
.8
3
3
3
,
0
.8
9
9
6
)

0
.8
7
1
2

(0
.8
3
6
6
,
0
.9
0
6
7
)

0
.8
7
1
1

(0
.8
3
6
5
,
0
.9
0
7
1
)

0
.8
6
0
2

(0
.8
2
6
1
,
0
.8
9
3
3
)

0
.8
0
5
5

(0
.7
7
2
6
,
0
.8
3
9
4
)

0
.8
4
8
5

(0
.8
1
5
5
,
0
.8
8
6
)

0
.7
5
1
9

(0
.7
0
0
3
,
0
.8
1
2
4
)

T
a
b
le

1
M
ed

ia
n
R
O
C

A
U
C

p
er
fo
rm

a
n
ce

(9
5
%

C
I)

o
f
d
iff
er
en

t
A
u
to
M
L
m
o
d
el
s
d
et
er
m
in
ed

fr
o
m

st
ra
ti
fi
ed

b
o
o
ts
tr
a
p
sa
m
p
le
s
o
f
p
re
d
ic
ti
o
n
s
o
n
th
e
va

li
d
a
ti
o
n
se
t.

M
o
d
el
s
w
it
h
th
e
b
es
t

p
er
fo
rm

a
n
ce

fo
r
ea
ch

d
is
ea
se

ar
e
in
d
ic
a
te
d
in

b
o
ld
.

A
u
to
S
k
le
ar
n

(A
ve

ra
g
e
P
re
ci
si
o
n
)

A
u
to
S
k
le
ar
n

(B
a
la
n
ce

d
A
cc
u
ra
cy
)

A
u
to
S
k
le
ar
n

(R
O
C

A
U
C
)

H
2
O

(A
U
C
)

H
2
O

(A
U
C
P
R
)

T
P
O
T

(A
ve

ra
g
e
P
re
ci
si
o
n
)

T
P
O
T

(B
a
la
n
ce

d
A
cc
u
ra
cy
)

T
P
O
T

(R
O
C

A
U
C
)

R
a
n
d
o
m

F
o
re
st

C
K
D

0
.0
3
3
9

(0
.0
3
0
9
,
0
.0
3
8
)

0
.0
3
1
6

(0
.0
2
8
9
,
0
.0
3
5
2
)

0
.0
3
2
5

(0
.0
2
9
8
,
0
.0
3
5
9
)

0
.0
3
4
7

(0
.0
3
1
7
,
0
.0
3
8
4
)

0
.0
3
4
5

(0
.0
3
1
3
,
0
.0
3
8
6
)

0
.0
2
8
2

(0
.0
2
5
7
,
0
.0
3
1
4
)

0
.0
2
3
9

(0
.0
2
2
3
,
0
.0
2
5
6
)

0
.0
2
6
1

(0
.0
2
3
9
,
0
.0
2
9
)

0
.0
2
4
3

(0
.0
2
2
3
,
0
.0
2
6
4
)

T
yp

e
2

D
ia
b
et
es

0
.0
2
0
1

(0
.0
1
7
4
,
0
.0
2
3
1
)

0
.0
1
9
3

(0
.0
1
6
7
,
0
.0
2
2
1
)

0
.0
1
9
1

(0
.0
1
7
1
,
0
.0
2
1
6
)

0
.0
2
1

(0
.0
1
8
5
,
0
.0
2
4
4
)

0
.0
2
1
2

(0
.0
1
8
6
,
0
.0
2
4
6
)

0
.0
1
9
8

(0
.0
1
7
2
,
0
.0
2
2
6
)

0
.0
1
2
4

(0
.0
1
1
3
,
0
.0
1
3
8
)

0
.0
1
9
8

(0
.0
1
7
3
,
0
.0
2
2
4
)

0
.0
1
2

(0
.0
1
0
9
,
0
.0
1
3
)

IB
D

0
.0
1
0
3

(0
.0
0
8
6
,
0
.0
1
3
1
)

0
.0
1
0
7

(0
.0
0
9
,
0
.0
1
3
8
)

0
.0
1
0
5

(0
.0
0
9
,
0
.0
1
3
)

0
.0
1
0
7

(0
.0
0
9
,
0
.0
1
3
5
)

0
.0
1
0
7

(0
.0
0
9
,
0
.0
1
3
5
)

0
.0
1
0
2

(0
.0
0
8
6
,
0
.0
1
2
4
)

0
.0
0
8
3

(0
.0
0
7
5
,
0
.0
0
9
2
)

0
.0
0
9
6

(0
.0
0
8
5
,
0
.0
1
1
1
)

0
.0
0
8
5

(0
.0
0
7
4
,
0
.0
0
9
9
)

R
h
eu

m
a
to
id

A
rt
h
ri
ti
s

0
.0
0
5

(0
.0
0
3
3
,
0
.0
0
9
4
)

0
.0
0
5
6

(0
.0
0
3
6
,
0
.0
1
2
9
)

0
.0
0
4
6

(0
.0
0
3
5
,
0
.0
0
6
2
)

0
.0
0
5
8

(0
.0
0
4
,
0
.0
1
0
5
)

0
.0
0
5
8

(0
.0
0
4
,
0
.0
1
0
3
)

0
.0
0
3
9

(0
.0
0
2
7
,
0
.0
0
8
7
)

0
.0
0
4
5

(0
.0
0
3
,
0
.0
1
1
6
)

0
.0
0
5
3

(0
.0
0
3
4
,
0
.0
1
3
6
)

0
.0
0
3
4

(0
.0
0
2
3
,
0
.0
0
5
2
)

P
ro
st
a
te

C
a
n
ce

r
0
.0
2
2
7

(0
.0
1
5
5
,
0
.0
3
2
4
)

0
.0
1
6

(0
.0
1
1
4
,
0
.0
2
4
2
)

0
.0
2
6
7

(0
.0
1
8
1
,
0
.0
3
9
6
)

0
.0
2
8
1

(0
.0
1
8
9
,
0
.0
4
1
5
)

0
.0
2
4
9

(0
.0
1
6
8
,
0
.0
3
8
)

0
.0
1
7
1

(0
.0
1
1
4
,
0
.0
2
5
)

0
.0
0
5
8

(0
.0
0
4
7
,
0
.0
1
0
7
)

0
.0
1
3
8

(0
.0
1
1
3
,
0
.0
1
6
5
)

0
.0
1
2
7

(0
.0
0
9
,
0
.0
1
8
2
)

L
u
n
g

C
a
n
ce

r
0
.0
0
4
5

(0
.0
0
2
4
,
0
.0
1
2
2
)

0
.0
0
4
7

(0
.0
0
2
5
,
0
.0
1
4
9
)

0
.0
0
4
3

(0
.0
0
2
6
,
0
.0
0
8
4
)

0
.0
0
7
4

(0
.0
0
3
8
,
0
.0
2
1
6
)

0
.0
0
7
5

(0
.0
0
3
8
,
0
.0
2
1
1
)

0
.0
0
5
9

(0
.0
0
3
2
,
0
.0
1
8
9
)

0
.0
0
1
6

(0
.0
0
1
2
,
0
.0
0
2
3
)

0
.0
0
3
5

(0
.0
0
2
3
,
0
.0
0
5
8
)

0
.0
0
2
3

(0
.0
0
1
4
,
0
.0
0
4
1
)

T
a
b
le

2
M
ed

ia
n
A
U
C
P
R

p
er
fo
rm

a
n
ce

(9
5
%

C
I)

o
f
d
iff
er
en

t
A
u
to
M
L
m
o
d
el
s
d
et
er
m
in
ed

fr
o
m

st
ra
ti
fi
ed

b
o
o
ts
tr
a
p
sa
m
p
le
s
o
f
p
re
d
ic
ti
o
n
s
o
n
th
e
va

li
d
a
ti
o
n
se
t.

M
o
d
el
s
w
it
h
th
e
b
es
t

p
er
fo
rm

a
n
ce

fo
r
ea
ch

d
is
ea
se

ar
e
in
d
ic
a
te
d
in

b
o
ld
.



Page 6 of 6

Percentile Threshold TN FP FN TP FPR TPR
10 0.000050 1332 12118119 0 6381 1.000 1.000
20 0.000063 2420542 9698909 13 6368 0.800 0.998
30 0.000076 3637704 8481747 46 6335 0.700 0.993
40 0.000100 4850231 7269220 101 6280 0.600 0.984
50 0.000148 6038573 6080878 211 6170 0.502 0.967
60 0.000247 7275056 4844395 443 5938 0.400 0.931
70 0.000412 8486907 3632544 868 5513 0.300 0.864
80 0.000627 9699105 2420346 1559 4822 0.200 0.756
90 0.001109 10910511 1208940 2737 3644 0.100 0.571
100 0.061339 12119450 1 6381 0 0.000 0.000

Table 3 Confusion matrices for H2O (AUROC) model for predicting lung cancer for thresholds set at
decile values of validation set prediction probabilities.


