














Basal cell carcinomas * Epidermal benign
| | * Epidermal malignant
‘af* Melanocytic benign
' Melanocytic malignant

Squamous cell carcinomas

." . .... ¢ - _,"‘ - - L : '. Re¥ g ® K
Melanomas | Puliugly = g6 PR auie 6 SONELQ

. _ » ; s B .
\ -~ * X . o ’ " &
. ? , - E . . ’ -4 -'. :
', . . " . - s
. L ™ . . Y - ™
. - _

o Seborrhoeic keratoses

; pe » .‘ ' o iR
4 ! . .\ 2 . ~. * & - "
. ™ N Gty X coee®

* ® 3
sy


































: . ) d
J ) ' i
| | i

















































All White Black

n (patient-years) 100,001 88072 11.929
n (patients) 49618 13,539  6.079

Prevalence of chronic illnesses

['otal number of illnesses 1.3 1.2 1.9
Hypertension 0.30 0,29 0.44
Diabetes, llll('nmpllt'.llt'tl 0.14 008 .22
Arrythmia 0.09 0.09 0.08
Hypothyroid 0.08 0.09 0.05
Obesity 0,08 0.07 0.1%
Pulmonary disease 0.08 0.07 0.11
cancer 0.07 0.07 0.006
])cprv\\mn 0.06 0.06 0.07
Anemia 0.06 0.05 0.10
Arthritis 0.04 0.04 0.04
Renal failure 0.04 0.03 0.07
Electrolyte disorde: 0.03 0.03 0.05
Heart failure 0.03 0,03 0.05
Psychosis 0.03 0.03 0.05
Valvular disease 0.03 0.03 0.02
Stroke 0.02 0.02 0.03
Peripheral vascular disease 0.02 0.02 0.02
Complicated diabetes 0.02 0.01 0.07
Heart attack 0.01 0.01 0,02

Liver disease 0.01 (.01 (.02




All White Black

n (patient-years) 100,001 85,072 11,929

n (patients) 19618 13.539 6,079

Prevalence of chronic illnesses

Fotal number of illnesses 1.3 1.2 1.9
Hypertension (.30 0.29 0.44
Diabetes, uncomplicated 0.14 0.08 0.22
Arrythmia 0.09 0.09 0.08
Hypothyroid 0.08 0.09 0.05
Obesity 0,08 0.07 0.18
Pulmonary disease 0.08 0.07 0.11
Cancer 0.07 0.07 0.06
l)('pn'\\mn 0.06 0.06 0.07
Anemia (.06 0.05 0.10
Arthritis 0.04 0.04 0.04
Renal failure 0.04 0.03 0.07
Electrolyte disorde: 0.03 0.03 0.05
Heart tailure 0.03 0.03 0.05
Psychosis 0.03 0.03 0.05
Valvular disease 0.03 0.03 0.02
Stroke 0.02 0.02 0.03
Peripheral vascular disease 0.02 0.02 0.02
Complicated diabetes 0.02 0.01 0.07
Heart attack 0.01 0.01 0.02

Liver disease 0.01 (.01 (.02




Mean gagne sum by algorithm risk score

All White Black
n (patient-years) 100,001 85,072 11,929
n (patients) 19618 13,539 6,079
Prevalence of chronic illnesses
Fotal number of illnesses 1.3 1.2 1.9
Hypertension 0.30 0.29 0.44
Diabetes, uncomplicated 0.14 0.08 (.22
Arrythmia 0.09 0.09 0.08
Hypothyroid 0.08 0.09 0.05
Obesity 0.08 0.07 0.15
E\ Pulmonary disease 0.08 0.07 0.11
'gn' laclor{race) cancer 0.07 0.07 0.06
{'3 —-— Ak Depression 0.06 0.06 0.07
< - white Anemia 0.06 0.05 0.10
< Arthritis 0.04 0.04 0.04
Renal fatlure 0.04 0.03 0.07
Electrolyte disorde: 0.03 0.03 0.00
Heart failure 0.03 0.03 0.05
Psychosis 0.03 0.03 0.05
Valvular disease 0.03 0.03 0.02
Stroke 0.02 0.02 0.03
Peripheral vascular disease 0.02 0.02 0.02
Complicated diabetes 0.02 0.01 0.07
Heart attack 0.01 0,01 0.02
Liver disease 0.01 0.01 0,02

Percentile of Algorithm Risk Score




Mean gagne sum by algorithm risk score
e All White Black

n (patient-years) 100,001 88.072 11,929

Blacks: 28% more chronic n (patients) Sindisballais
||Iness at auto-enroll threshold Prevalence of chronic ilinesses

fotal number of illnesses 1.3 1.2 1.9
Hypertension 0.30 0,29 0.44
Diabetes, uncomplicated 0.14 0.08 (.22
Arrythmia 0.09 0.09 0.08
Hypothyroid 0.08 0.09 0.05
Obesity 0.08 0.07 0.1%
f; Pulmonary disease 0.08 0.07 0.11
lé,; lactor(race) Cancer 0.07 0.07 0.06
ri w— black Depression 0.06 0.06 0.07
< - whito Anemia 0.06 0.05 0.10
g Arthritis 0.04 0.04 0.04
Renal failure 0.04 0.03 0.07
Electrolyte disorde: 0.03 0.03 0.05
Heart failure 0.03 0.03 0.05
Psychosis 0.03 0.03 0.05
Valvular disease 0.03 0.03 0.02
Stroke 0.02 0.02 0.03
Peripheral vascular disease 0.02 0.02 0.02
( Hlllplh'.lh'd diabetes 0.02 0.01 0.07
Heart attack 0.01 0.01 0.02
Liver disease 0.01 0.01 0,02

Percentile of Algorithm Risk Score
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Mean gagne sum by algorithm risk score

1
I
i
i
i
i
I
|
i
i

Percentile of Algorithm Hisk Score




Mean gagne sum by algorithm risk score
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Mean gagne sum by algorithm risk score

All White Black
n (patient-years) 100,001 858,072 11,929
n (patients) 19018 13,539 06,079
Prevalence of chronic illnesses
ey Total number of illnesses 1.3 1.2 1.9
Hypertension 0.30 .29 0.44
Diabetes, uncomplicated 0.14 0.08 0.22
Arryvthmia 0.09 0.09 0.08
Hypothyroid 0.08 0.09 0.05
Obesity 0,08 0.07 0.18
'r» I'ulmnn.n_\ disease 0.08 0.07 0.11
gn' lactor{race) (Cancer 0.07 0.07 0.06
(i' bk ])(-')n'\\mn 0.06 0.06 0.07
< - white Anemia 0.06 0.05 0.10
& Arthritis 0.04 0.04 0.04
Renal failure 0.04 0.03 0.07
Electrolyte disorder 0.03 0.03 0.0
Heart failure 0.03 0,03 0.05
Psychosis 0,03 0.03 0.05
Valvular disease 0.03 0.03 0.02
Stroke 0.02 0.02 0.03
Peripheral vascular disease 0.02 0.02 0.02
Complicated diabetes 0.02 0.01 0.07
Heart attack 0.01 0.01 0.02
Liver disease 0.01 0.01 0.02

Percentile of Algorithm Hisk Score




Fraction pt-yrs with a BPS value over 139 sys BP (mmHg) by ipro score

All White Black
n (patient-years) 100,001 88.0/2 11,929
n (patients) 49618 13,539 6,079
Prevalence ('f chronic ilinesses
= Fotal number of illnesses 1.3 1.2 1.9
;L —eir ”\']H‘l'l‘l\\lnll (). 50 0.29 0.44
'E Diabetes, Illl('nnlplllillt'(l 0.14 0,08 .24
:}) Arrvihmia 0.09 0.09 0.08
; Hypothyroid 0.08 (.09 0.05
x Obesity 0,08 0.07 0.18
'.‘L. Pulmonary disease 0.08 0.07 0.11
;' factor(race) Cancer 0.07 0.07 0.006
3 - binch Depression 0.06 0.06 0.07
;j; - whil Anemia 0.06 0.05 0.10
G Arthritis 0.04 0.04 0.04
C Renal fatlure 0.04 0.03 0.07
; Electrolyte disorde: 0.03 0.03% 0.05
Heart fatlure 0.03 0,03 0.05
lu Psvchosis 0.0% 0.03 0.05
lJ Valvular disease 0.03 0.03 0.02
L Stroke 0.02 002 .03
Peripheral vascular disease 0.02 0.02 0.02
Complicated diabetes 0.02 0.01 0.07
Heart attack 0.01 0.01 0.02
Liver disease 0.01 0.01 0,02

Percentile ol Algonthm Risk Score




Fraction pt-yrs with a BPS value over 139 sys BP (mmHg) by ipro score

All White Black
n (patient-years) 100,001 85,0/2 11,929
n (patients) 19618 13,539 6,079

11 .90/0 T nSk Of heart attaCk : Prevalence of chronic tllnesses
o 7,60/0 T all-Cause morta“ty fotal number of illnesses 1.3 1.2 1.9

E w— - Flypertension 0.30 0.29 0.44
: Diabetes, uncomplicated 0.14 0.08 (.22
o Arrythmia 0.09 0.09 0.08
:;J : Hypothyroid 0.08 0.09 0.05
! Obesity 0.08 0.07 0.1%
, Pulmonary disease 0.08 0.07 0.11
;' factor(race) Cancel 0.07 0.07 0.06
3 - biach Depression 0.06 0.06 0.07
’j') _—while Anemia 0.06 0.05 0.10
GY Arthritis 0.04 0.04 0.04
C Renal failure 0.04 0.03 0.07
.-/.. Electrolyte disorder 0.03 0.03% 0.00
Heart fatlure 0.03 0.03 0.05
u Psychosis 0.03 0.03 0.05
;: Valvular disease 0.03 0,03 0.02
L Stroke 0.02 002 003

Peripheral vascular disease 0.02 0.02 0.02

Complicated diabetes 0.02 0.01 0.07

Heart attack 0.01 0.01 0.02

Liver disense 0.0] 0.01 0,02

Percentile of Algornthm Risk Score




Mean HbA1c (%) by algorithm risk score

All White Black
n (patient-years) 100,001 85,072 11,929
n (patients) 19618 13,539 6.079
Prevalence of chronic ilinesses
Fotal number of illnesses 1.3 1.2 1.9
Hypertension 0.30 0.29 0.44
Diabetes, uncomplicated 0.14 0.08 0.22
Arrythmia 0.09 0.09 0.08
ll\l)olh\'rnnl 0.08 0.09 0.05
Obesity 0.08 0.07 0.18
' Pulmonary disease 0.08 0.07 0.11
o /"' factorirace} Cancer 0.07 0.07 0.06
};_s /,r"' - bilach Depression 0.06 0.06 0.07
c ¥ == white Anemia 0.06 0.05 0.10
:i ' Arthritis 0.04 0.04 0.04
V Renal failure 0.04 0.03 .07
Electrolyte disorde: 0.03 0.03 0.05
Heart failure 0.03 0.03 0.05
g Psychosis 0.03 0.03 0.05
o Valvular disease 0.03 0.03 0.02
/."" Stroke 0.02 0.02 0.03
/_,,--"/ Peripheral vascular disease 0.02 0.02 0.02
/-‘i"" —l 'Hlnpllt"ll-ﬂtl diabetes (.02 0,01 0.07
“ Heart attack 0.01 0.0] 0.02
Liver disease 0.01 0.01 0,02

Percentile of Algorithm Risk Score




Mean HbA1c (%) by algorithm risk score ,
: All White Black

n (patient-years) 100,001 88,072 11,929

25% 1 all-cause mortality  (tiatienits) 9618 43539 6,079

Prevalence of chronic illnesses

Fotal number of ilinesses 1.3 1.2 1.9
Hypertension (.30 0.29 0.44
Diabetes llll((l!l\l)lll.'lh'(l 0.14 (.08 0.22
Arrythmia 0.09 0.09 0.08
Hypothyroid 0.08 0.09 0.05
Obesity 0.08 0.07 0.158
g Pulmonary disease 0.08 0.07 0.11
.L; //’ factor(race) Cancer 0.07 0.07 0.06
g /_1“ *®= black Depression 0.06 0.06 0.07
: o == white Anemia 0.06 0.05 0.10
:“‘1 /'"'/ Arthritis 0.04 0.04 0.04
V Renal fatlure 0.04 0.03 0.07
Llectrolyte disorder 0.03 0.03 0.05
Heart failure 0.03 0.03 0.05
Psychosis 0.03 0.03 0.05
Valvular disease 0.03 0.03 0.02
e Stroke 0.02 0.02 0.03
/,/-"/ Peripheral vascular disease 0.02 0.02 0.02
L : el Complicated diabetes 0.02 0.01 0.07
3 Heart attack (.01 .01 0.02
Liver disense 0.01 0.01 0,02

Percentile of Algorithm Risk Score




Mean FEV1 Post Actual (L) by algorithm risk score

All White Black
n (patient-years) 100,001 88.072 11,929
n (patients) 19618 13,539 6.079
Prevalence of chronic illnesses
< Fotal number of ilinesses 1.3 1.2 1.9
\‘\ ‘ Hypertension .30 0.29 0.44
Diabetes, uncomplicated 0.14 0.08 0.22
\1 ‘
o ! Arrythmia 0.09 0.09 0.08
. % , -
Hypothyroid 0.08 0.09 0.05
! N
- . ‘ Obesity (.08 0.07 0.18
5 \\_ w—  Pulmonary disease 0.08 0.07 0.11
=y y ' - y
- factor(race) (‘ancer 0.07 0.07 0.06
‘ N
Q \ - Dack l)('pl'v\\lu,m 0.06 0.006 0.07
» . - white Anemia 0.06 0.05 0.10
W ~
- 3| Arthritis 0.04 0.04 0.04
[y 4 . ~
i [N Renal failure (.04 0.03 0.07
= < Llectrolyte disorde: 0.03 0.03 0.05
L~ Heart failure 0.03 0.03 0.05
v Psychosis 0.03 0.03 0.05
\__‘_/ Valvular disease 0.03 0.03 0.02
‘ Stroke 0.02 0.02 0.03
Peripheral vascular disease 0.02 0.02 0.02
L 'Hlnplll'.lln'll diabetes 0.02 (0] 0.07
Heart attack 0.01 0,01 0.02
Liver disease 0.01 0.01 0,02

Fearcentile of Algonthm Risk Score




Mean hematocrit (%) by algorithm risk score

All White Black
n (patient-years) 100,001 855.0/2 11,929
n (patients) V618 13.539 6079
Prevalence of chronic ilinesses
Fotal number of illnesses 1.3 1.2 1.9
Hypertension 0.30 0.29 0.44
- e Diabetes, uncomplicated 0.14 0.08 0,22
s e stat B0 o -1 Arrythmia 0.09 0.09 0.08
Hypothyroid 0.08 0.09 0.05
Obesity 0,08 0.07 0.18
Pulmonary disease 0.08 0.07 0.11
— faclor(race) Cancer 0.07 0.07 0.06
:f - black l)(‘pl’\'\\lun 0.06 0.06 0.07
T ————ttl  Anemia 0.06 0.05 0.10
'\;} Arthritis 0.04 0.04 0.04
= Renal fatlure 0.04 0.03 0.07
Llectrolyte disorde: 0.03 0.03 0.05
Heart failure 0.03 0.03 0.05
Psychosis 0.03 0.03 0.05
Valvular disease 0.03 0.03 0.02
Stroke 0.02 0.02 0.03
Peripheral vascular disease 0.02 0.02 0.02
Complicated diabetes 0.02 (0,01 0.07
Heart attack 0.01 0.01 0.02
Liver disease 0.01 0.01 0,02

Pearcentile of Algorithm Risk Score




Mean hematocrit (%) by algorithm risk score

All White Black
n (patient-years) 100,001 88.072 11.929
n (patients) 19618 13.539 6079
14‘year age d'fference Prevalence of chronic illnesses
Fotal number of illnesses 1.3 1.2 1.9
Hypertension 0.30 ()29 0.44
S Diabetes, uncomplicated 0.14 (.08 0,22
: Bk i e o o - Arrythmia 0.09 0.09 0.08
Hypothyroid 0.08 0.09 0.05
Obesity 0.08 0.07 0.18
. Pulmonary disease 0.08 0.07 011
jfj faclor(race} Cancer 0.07 0.07 0.006
3(1‘; - hilack I)cpn'\\lnn 0.06 0.06 0.07
T w—————tteml A nemia 0.06 0.05 0.10
@ Arthritis 0.04 0.04 0.04
= Renal fatlure 0.04 0.03 0.07
Llectrolyte disorde: 0.03 0.03 0.05
Heart fatlure 0.03 0.03 0.05
Psychosis 0.03 0.03 0.05
Valvular disease 0.03 0.03 0.02
Stroke 0.02 0.02 0.03
Peripheral vascular disease 0.02 0.02 0.02
Complicated diabetes 0.02 (),0] 0.07
Heart attack 0.01 0.0] 0.02
Liver disease 0.01 0.01 0.02

Percentile of Algorithm Risk Score




Log10 of Mean creatinine (mg/dL) by algorithm risk score

All White Black
n (patient-years) 100,001  85,0/2 11,929
n (patients) 19018 13,539 6079
| Prevalence of chronic illnesses
| Fotal number of illnesses 1.3 1.2 1.9
Hypertension 0.30 0.29 0.44
Diabetes, uncomplicated 0.14 (.08 0,22
: . Arrythmia 0.09 0.09 0.08
2 Hypothyroid 0.08 0.09 0.05
2 ' Obesity 0.08 0.07 0.18
© Pulmonary disease 0.08 007 011
L faclorirace) Cancer 007 0.07 0.06
‘xv = hiack ])qn'l'\\lnn 0.06 0.06 0.07
L) - white Anemia 0.06 005 0H.110)
:" Arthritis 0.04 (0,04 0.04
1) w—p  Renal failure 0.04 0,03 0.07
J Llectrolyte disorde: 0.03 0.03 0.05
3 Heart failure 0.03 0.03 0.05
Psychosis 0.03 0.03 0.05
Valvular disease 0.03 0.03 0.02
Stroke 0.02 0.02 0.03
Peripheral vascular disease 0.02 0.02 0.02
Complicated diabetes .02 (0,01 0.07
Heart attack 0.01 0.01 0.02
Liver disease 0.01 0.01 0,02

Percentile of Algorithm Risk Score




Log10 of Mean creatinine (mg/dL) by algorithm risk score

All White Black
n (patient-years) 100,001 88.072 11,929
n (patients) 190618 13.539 6079
Marglnal b|aCkS meet Prevalence of chronic tlinesses

d f‘ t f kd f | Fotal number of illnesses 1.3 1.2 1.9
e 'nl lon Or l ney al ure ll\'pr!lm\xmn .50 029 (.44
f Diabetes, uncomplicated 0.14 0.08 0,22
c . Arrythmia 0.09 0.09 0.08
. Hypothyroid 0.08 0.09 0.05
4 Obesity 0.08 0.07 0.1%
® Pulmonary disease 0.08 0.07 0.11
.L faclorirace) Cancel 0.07 .07 0.00
'[;:; - hlack l)qnl-\\mn 0.06 0.06 0.07
L) - white Anemia (.06 0.05 0H.10)
;i Arthritis 0.04 0.04 0.04
[ w—gp  Renal failure 0.04 0,03 0.07
,; Llectrolyte disordes 0.03 0,03 0.00
3 Heart failure 0.03 0.03 0.05
Psychosis 0,03 0.03 0.05
Valvular disease 0.03 0.03 0.02
Stroke 0.02 0.02 0.03
Peripheral vascular disease 0.02 0.02 0.02
Complicated diabetes 0.02 0,0 0.07
Heart attack 0.01 0.01 0.02
Liver disease 0.01 0.01 0,02

Percentile of Algorithm Risk Score
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At same level of health
blacks cost 40% less

n
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] --— 1A
5

o0 ->- "
2

Algonthm Hisk Score Percentile Multinle Chronic Conditions Percentile




Category
Overall cost
IP Surgical
OP Specialists
OP Surgery
IP Medical
Other
Pharmacy
Physical therapy
Radiology
Home health
OP Primary care
Laboratory
Dialysis
Emergency

$[B-W]
_640 %* % %
R
1204 **
-286 ***
o
o
2y v
U
-30
27
R
109 * % %
.




Category
Overall cost
IP Surgical
OP Specialists
OP Surgery
IP Medical
Other
Pharmacy
Physical therapy
Radiology
Home health
OP Primary care
Laboratory
Dialysis
Emergency

$[B-W]
-640 %* % %
b
)
-286 ***
s
ol
2y e
47 e
-30
27
20 *
109 %* % %
111 * % %




Category
Overall cost
IP Surgical
OP Specialists
OP Surgery
IP Medical
Other
Pharmacy
Physical therapy
Radiology
Home health
OP Primary care
Laboratory
Dialysis
Emergency

$[B-W]
_640 * % %
s
(20
-286 ***
(o0
foa
70
47 v
-30
27
R
109 % %%
111 %* % %
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Adjustment
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e Unadiustias

Fraction Black

| 250th
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Percentile of Algorithm Risk Score
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T~ IH}I] = /:’[Y’).I'] -+ 15[&1.1'}

Reduce Error




y~ E|Y|x| = E|Y"|z] + F|A|z]

Reduce Error




i~ E[Y|z] = E[Y*|z] + E[A|z]

. P : U ——— rT/\—\
gy~ E|Y"|z| +EAZ] 4§~ E[Y*|z]+ E[A|x]
—— N — N N

Signal NO15¢ Signal Auntomate Error
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Reduce Error Ambiguous
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Reduce Error Ambiguous



















E[L(3,y)] El(g—y)°]
= E[(y* -¢")’| + E[(A - 8)*] +

Cov(y* — (/_X — X))

U




= E[(y*-y")’] + E[(A - A)%] +
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D e e —
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= El(y* —y")’] + l[(_\ — A)?] +
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