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1. Loagistic REGREssIoN OpTuNA HPO RESULTS

l.a. Best Trial

:label: logistic-regression-best-trial

Best Trial Performance

Trial Number

26

Performance Score

0.68990

Start Time

2023-11-17 15:55:06

Completion Time

2023-11-17 15:56:22

Execution Duration

1:15.74 (minutes:seconds)

Trial ID

177

1.b. Best Parameters

:label: logistic-regression-best-trial

Best Trial Performance

Trial Number

26

Performance Score

0.68990

Start Time

2023-11-17 15:55:06

Completion Time

2023-11-17 15:56:22

Execution Duration

1:15.74 (minutes:seconds)

Trial ID

177

1.c. Embedded Visualizations

1.c.i. Parameter Importances:
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1.c.iv. Rank Plot:

penalty

Rank (max_precision_optimal_recall_score)

o 10 =30 H e oo ® e i S g max. (0.689934)
N 8 ] ° o oo e °
[ ° ° o ° )
I 6 o ° c o o o
£ o o o O ° o
© 4 o o O 00 o (e} o}
= o o) o o o o
20 o (e} © @0 o o o
1000000000 0®© e o 00 e o o o 75% (0.689549)
3 800
l 600
é 4000 (o)} LN ] 0] [e)e) o e o O
200
(o] e L] e o L L] e O L] L]
1000 © o o o (e} . o . 50% (0.668996)
] 50
0808000888 8 8 8 o° e 8 8 25% (0.632261)
elasticneto ccoocooceee e (e} 0 00 . o
e 0o o e e e o o oo o o
1 o e o e e ° o oe ° min. (0.596509)
2 4 6 8 10 v » o ®» = 0 50 100 11 12 elasticnet
o O O O o
train_size C penalty

max_iter

1.c.v. Contour Plot:

Loss, 2026

March 20, 2026

3 of 17



Contour Plot

LAY

o
. 1000
S 800

I 600
8 400 = ® .
E 200 —/———) = 8

max_precision_optimal_recall_score

0.68

0.66

12 g 1/ 0.64
> X
< 1n ;3\ @
B astonetl8 i
elasticned 0.62
o 10 - =
N g —
i
502
0 50 100 & o wtelasticnetll 12 2 4 6 8 10
000909
C penalty train_size
max_iter
1.c.vi. EDF Plot:
Empirical Distribution Function Plot
1
0.8
2
3
& o6
]
o
[
=
T 04
E
=1
O
0.2
0
0.6 0.62 0.64 0.66 0.68

Objective Value

1.c.vii. Optimization History:

Loss, 2026

March 20, 2026

4 of 17



0.68

0.66

0.64

Optimization History Plot

® Objective Value

Objective Value

0.62

0.6

10

Best Value

20 30 40 50

Trial

Loss, 2026

March 20, 2026

5 of 17



2. RanpoM Forest Optuna HPO RESULTS

2.a. Best Trial

:label: random-forest-best-trial

Best Trial Performance

Trial Number

46

Performance Score

0.66480

Start Time

2023-11-17 18:23:30

Completion Time

2023-11-17 18:26:19

Execution Duration

2:48.91 (minutes:seconds)

Trial ID

97

2.b. Best Parameters

:label: random-forest-best-parameters

Optimized Hyperparameters

n_estimators

500

max_depth

min_samples_split

min_samples_leaf

train_size

4
7
3
2

2.c. Embedded Visualizations

2.c.i. Parameter Importances:
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2.c.ii. Slice Plot:
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| Loss, 2026

Empirical Distribution Function Plot
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3. LicaTGBM OrTUNA HPO RESULTS

3.a. Best Trial

:label: lightgbm-best-trial

Best Trial Performance

Trial Number

49

Performance Score

0.67460

Start Time

2023-11-18 01:42:25

Completion Time

2023-11-18 01:42:59

Execution Duration

34.48 seconds

Trial ID

50

3.b. Best Parameters

:label: lightgbm-best-parameters

Optimized Hyperparameters

objective regression
learning_rate 0.05
n_estimators 100
max_depth 4
num_leaves 31

min_sum_hessian_in leaf | 10

extra_trees true
min_data_in_leaf 100
feature fraction 1.0
bagging_fraction 0.8
bagging_freq 0
lambda_l1 2
lambda_12 0
min_gain_to_split 0.1
train_size 2

3.c. Embedded Visualizations

3.c.i. Parameter Importances:
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| Loss, 2026

Hyperparameter Importances
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3.c.ii. Slice Plot:

3.c.iii. Parallel Coordinates Plot:
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| Loss, 2026
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4. XGBoosT OprTUNA HPO RESULTS

4.a. Best Trial

:label: xgboost-best-trial

Best Trial Performance

Trial Number

21

Performance Score

0.67470

Start Time

2023-11-17 23:02:38

Completion Time

2023-11-17 23:08:38

Execution Duration

5:59.99 (minutes:seconds)

Trial ID

122

4.b. Best Parameters

:label: xgboost-best-parameters

Optimized Hyperparameters
eval_metric error@0.5
learning_rate 0.03
n_estimators 250
max_depth 4
min_child_weight | 8
gamma 0.2
subsample 1.0
colsample_bytree | 0.8
reg_alpha 0.2
reg_lambda 2
train_size 2

4.c. Embedded Visualizations

4.c.i. Parameter Importances:
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| Loss, 2026

Hyperparameter Importances
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4.c.ii. Slice Plot:

4.c.iii. Parallel Coordinates Plot:
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4.c.iv. Rank Plot:
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| Loss, 2026
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