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300

| identily independent variables having expiainabie reiationships with respectto a
304 response variable associated with a predicted response

Use a splitting rule to generate a spiit in a free-based machins-learming model that

S04 inciudes decision tress for determining a relationship belween each indepsndent variable
and the response variable
Modified
spiting
Rule
Modified
responss
Adiustment values

- bype

300,
309 = +
Monctonicity ™ Yes
NO ~between independent ™
variables and response
w  variable?
308 310

Use the iree-based machine-learning
modetl to output explanatory data
indicating relationstips between (i)
changes in ohe or more independent

Adjust one or more of
the decision trees such

that one or more of the

represeniative
response valuss are
modified

variables and (it} changss in the predictsd
response
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identify a set of candidate
independent varabies

Dstermine a relabionship
netween each independent
variable and a response
variabie

Enforce a monotonic
relationship between each of

the independsnt variables
and the response variable
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Access anh objective function used for constructing a decision tree

Determine a set of parlitions for respective independeant vanables,
where each partition for a given independent variable maximizes
the objective funclion with respect to that independent vanable

select, from the set of partitons, a partiion that maximizes the
objective funclion across the determined set of pariitions

Merform a spiif corresponding to the selected partition

Tres-completion ™
criterion

encountered
910 "

+
+
+
+
+
+
+
+
+
+
+
+
+

Output decision tree
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802 identify a number of frees for a random forest model

304 Select, tor each tree, a respective supset of data samples o bs

Lsed for butiding the tree

-xecute, for each tres, a tree-buiiding algonthm to generate the tree
cased on the respective subsst of data sampiles for that tree and
the respective subset of independent variables for that tree wherein,
{or each split, k out of p independent variables is sampled according
SUG {0 & specihied sampiing procedure

608 ~ 1 Combine the generated decision treas into a random forest model

Output the random forest model
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identity a number of tress for a gradient boosted machine model

and specily a disiributional assumption and a suifable monotonic
ink function for the gradient boosted machine mods!

Compute an estimate of response from the training data

Generate each decision free

Update gradient boosted model generated from decision tree

Output the gradient boosted machine mode
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4000 Determine a splitling rule for grouping dala samples in 3

\\m 10072 decision free

Pariition data sampiss into a first tree region and a second
free region based on the spiitling rule

1004

Compute a first representative response value from the data +

~1 sampies in the first tree region and a second representative
1006 , . - ;
response value from the data samples in the second free
region

identiy a set of representative response values inciuding the

1008 first and second representative response vaiues and

representative response values for iower neighboring
regions and upper neighboring regions of the first and
second tree regions

YES ~
" Monotonicity ™
. Vioiated 7 7

1009

Modify the splitting | _

e

NO

1010

ires
~omplete?

1017
(YES

Qutput decision
1014 free
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£100 Determine a splitling rule for grouping dala samples in 3

\\m 1105 decision free

_{Group data sampies into a first tree region and a second tree

region based on the spiitting rule
1104

Compute a first representative response value from the data
sampies in the first tree region and a second repressntative
response vaiue from the data sampies in the second tree
region

1106

identity a set of representative response vaiues inciuding the
first and second representative response values and

representative responses valies for closest iower neighboring

region of the first iree region and closest upper neighboring

1108 region of the second tres region

YES

“Monotonicity

Modify the sphitting | | .
N, Violated 7 7

rUie

1110

1112 NO

NO

{ree |
“Lomplete? -

1114 -
"YES

Qutput decision
1116 free
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WMiodity one of more
representative

response values to

enforce
mmetﬁnici

1208
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Generate a decision tres

based on spiitling rules
1202

| Select ferminal node of the
decision free

1204

Select a different terminal

node of the decision tree

1214

Monotonicity
YES | violated for a representative +
response value of the selecied terminal
node and representative response values
for terminal nodes that are upper and
.. lower neighboring regions of
. the selected terminal .~

1206 node?

“ Monotonicity

/verified for all sets of

“eighboring ferminal
. hodes?

YES NO

1210

Output decision

1212 free
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(senerate a decision

tree based on spiitiing
riies

1300 7
1302

Monotonicity ™
violated for terminal ™
nodes of decision

tree?

Modity one or more
representative response values
to enforce monectonicily

1304

| Ouftput decision
1306 tree
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