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HiPPO Challenge

= Typical Challenge:

* Incorporate new information
as a model input

» Market Research ¢
» Historical Value
» HIPPO Generated
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HiPPO Challenge Response

= Typical Response:

= Better Response: \ .
- DI’Op CaseS PREDICTION

+ Bootstrap
= Profile & Impute
= Monte Carlo Simulation
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Drop Cases

= Requires that “copay” is a variable in the data set.

= Simply drop cases until reaching the desired proportion.
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Bootstrap

= Requires that “copay” is a variable in the data set

= Bootstrapping: resampling technique
= Partitioned Bootstrapping
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Profile & Impute

= Copay isn’t a variable in the data set
= Moving from PREDICTION t0 SIMULATION

= Develop a Profile: Where should we see a $10 copay?
= Smaller plans (LIVES)
= Younger populations (AGE)
= Higher market share (SHARE)
= Not $10? Other 75% will have copays as high as $50
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Profile & Impute

1) Identify 15-20% of cases matching “profile” best
= Set their copay = $10
= Set remaining copays = $50

e

2) Regression:
= Save the prediction $10/$50
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Profile & Impute

3) Replace $50
copays with
predicted value
(retain $10
value).

4) Re-run
regression with .
new copay &
establish —
scoring cut-off.

STEP 4
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Profile & Impute —

5) Apply cut-off (<$35 = $10) & subtract $24 from
remaining values.

6) Evaluate resulting distribution & correlation matrix:

4 Quantiles
100.0% maximum  43.984 Copay
99.5% 43.9557

97.5% 33.2083

90.0% 28.3473 LIVES r = +035

75.0% gquartile 244922
50.0% median 13.7859

25.0% quartile 10
10.0% 10 AGE r=+0.62
2.5% 10
0.5% 10
_! | | | : | 0.0% minirmum 10 SHARE r = _032
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Monte Carlo

= Copay isn’t a variable in the data set

= Whatis a “Monte Carlo Simulation”?

= Allows you to take a single estimated value and
construct a distribution with a specified standard
deviation where that estimate is the mean.

60 70 80 90 100 110 120 130 140 sas GILOBALForUM
#SASGF14 y 4

‘ X ; \ 12



Monte Carlo -

= Create a Monte Carlo simulated version of each of the
“profile” variables:

= Based on your original data, historical data, expectations, or a
‘best guess’.
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Monte Carlo

..25% of patients will have a $10 copay..._

= For each variable (including our outcome, “copay”) we

can precisely specify:
= Mean
= Standard Deviation

= Shape of Distribution
(skewness & kurtosis)

= |ntercorrelations with
other simulated variables
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Monte Carlo

= Can work with a completely simulated data set

= |n our example:
» Generate a regression equation using the simulated data set

%:OPAY = BAGE + BLIVES + BSHARE +C

= Apply that equation to the original data set to calculate the new
“‘copay” variable.
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A|~|Profiler

JMP Profiler & Simulator

A~ Prediction Profiler
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4= Simulator
4 Responses

50
467
423
383
343
303

26

224

230000

2900004

300000

3100004

3zo0004

3300004

014

0154

150000
1600003
1700007
190000
2000003
2100003
220000
230000
240000 ... ...
2600003
260000
270000
0.2
0257

(o]
2

%=1
=]

240600 0.6967
LIVES SHARE

Random & Random |+ Random  »
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Narmal v Mormal v Marmal v
Mean 29.99 IMean| 240800 llean
5D 13.6237 sD 357416 5D

Pred Formula Copay_1| Add Random Noise | std Dev: 5

[ Simulate to

Table

J

TR
M FORUM
4

16



Summaw' HIPPO Challenge

Variable in

Drob Cases Fast * Loss of Power
P » Simple * Loss of Information
Partitioned Supe,r!or to ‘Drop » Can be effortful to carry
Yes : Cases’ in a number through all subsequent
Bootstrapping
of ways analyses
NG Profile & * Relatively Fast * Too many to list!
Impute * Relatively Simple * A ‘Frankenstein’ approach
Monte Carlo Supeflpr to ‘Profile & Speuahzed programming
No : . Impute’ in a number of  skills needed
Simulation

ways *Time Consuming
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Questions?

Contact Information:
John C. Parker, GlaxoSmithKline

LinkedIn:
http://www.linkedin.com/pub/john-parker/35/921/59
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