Training Behavior of a Titanic Survival Model

Validation loop



Global settings

SEED =33 LR = 1e-3

HIDDEN = 32 DEPTH =1

EPOCHS = 600 WEIGHT DECAY = le-4
TEST SIZE=10.2 THRESHOLDS = (0.3, 0.5, 0.8)
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Capacity & Depth sweep

Train vs Val Loss | hidden = 32 | depth =1 | Ir = 0.001

T —— Train Loss
' - Val Loss
0.65 4
0.60 -
Z
- 0.554
0.50 1
0.45 +
b T T T T T T _ T
0 100 200 300 400 500 600
Epoch
¢ H #i (train lossEdvalidation losstt 8, H A fcapacity Bl depth4l & 2 B BUR FE
L K]
Probability
Probability distribution (val) by class
y=1 (posisitve) i i i
y=0 (negative) E i E
20 |---- t=0.3 | | |
---- t=0.5 i | |
--—- 1=0.8 | | |
15 | : |
= | | |
= i i i
8 101 i | s
i i i
51 E : i
I n 0 i : i
0 H i : el | L .
0.0 0.2 0.4 0.6 0.8 1.0

Predicted probability p(y=1)
PR T AR, R T BT positiveBinegativel® 382 41, A AFTE — BUSE R H AR I K €

B (R B AR A R SRR A BR) o B3 TRSEREE 192 (E threshold T DAME — P 52
RERAEAN R SR PR T, 7 IE B 8050 15 O o0 0 B P 4 7 5K



Logit

Logit distribution (val) by class
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Confusion matrix

Threshold = 0.3 | Acc = 0.793
Precision = 0.727 | Recall = 0.778 | F1 score = 0.752

Threshold = 0.5 | Acc = 0.799
Precision = 0.800 | Recall = 0.667 | F1 score = 0.727

Threshold = 0.8 | Acc = 0.788
Precision = 0.972 | Recall = 0.486 | F1 score = 0.648
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Global settings(updated)

LR = 3e-4
DEPTH =2
DROPOUT = 0.3

Feature
Train vs Val Loss | hidden = 32 | depth =2 | Ir = 0.0003
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Feature engineering

# sex + pclass
X train['Sex Pclass'] = X train['Sex'] +' P'+ X train['Pclass'].astype(str)
X val['Sex Pclass'] = X val['Sex'] +' P'+ X val['Pclass'].astype(str)

# --Ticket:
ticket_counts = X_train['Ticket'].value_counts()

X train['TicketGroupSize'] = X_train['Ticket'].map(ticket counts).fillna(1).astype(int)
X val['TicketGroupSize'] = X val['Ticket']. map(ticket counts).fillna(1).astype(int)

# ticket group size
bins = [0, 2, 4, float('int")]

labels = ['solo', 'small', 'medium']

X train[TsGroupTicket'] = pd.cut(X train['TicketGroupSize'], bins=bins, labels=labels, include lowest=True)
X val['IsGroupTicket'] = pd.cut(X val['TicketGroupSize'], bins=bins, labels=labels, include lowest=True)

# fare and group ticket compare A

fare_median = X _train['Fare']. median()

X_train['Fare'] = X_train['Fare']. fillna(fare_median)

X val['Fare'] = X_val['Fare'] fillna(fare_median)

q = np.quantile(X_train['Fare'], [0, 0.25, 0.5, 0.75, 1.0])

q = np.unique(q)

labels = [£'Q{i}" for i in range(len(q)-1)]

X train['FareBin'] = pd.cut(X train['Fare'], bins=q, labels=labels, include lowest=True)

X val['FareBin'] = pd.cut(X_val['Fare'], bins=q, labels=labels, include lowest=True)

# -- compose
X train['GroupTicket Fare'] ='G'+ X train['IsGroupTicket'].astype(str) +' '+ X train['FareBin'].astype(str)
X val['GroupTicket Fare'] ='G'+ X val['IsGroupTicket'].astype(str) +' '+ X val['FareBin'].astype(str)

# -- input:
num_columns = ['Age']

cat_columns = ['Sex Pclass', 'GroupTicket Fare']
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Feature x Probability

Probability distribution (val) by class
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Feature x Logit

Logit distribution (val) by class
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Feature x Confusion matrix

Threshold = 0.3 | Ace = 0.793 Threshold = 0.5 | Acc = 0.860 Threshold = 0.8 | Acc = 0.737
Precision = 0.711 | Recall = 0.819 | F1 score = 0.761 Precision = 0.851 | Recall = 0.792 | F1 score = 0.820 Precision = 0.903 | Recall = 0.389 | F1 score = 0.544
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Titanic - Machine Learning from Disaster

Start here! Predict survival on the Titanic and get familiar with ML basics

Overview Data Code Models Discussion Leaderboard Rules Team Submissions

Submissions
All Successful Errors Recent +

Submission and Description Public Score (D
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@ submission.csv 0.7751

Complete - now

Model architecture

class Titanic(nn.Module):
def it (self, input_dim, hidden=16, depth=2, dropout=0.3):
super(). it ()
self.depth = depth
self.dropout = nn.Dropout(dropout)
self.fcl = nn.Linear(input dim, hidden)

if depth == 2:
self.fc2 = nn.Linear(hidden, hidden // 2)
self.fc3 = nn.Linear(hidden // 2, 1)

else:
self.fc2 = nn.Linear(hidden, 1)

def forward(self, x):
x = F.relu(self.fc1(x))
x = self.dropout(x)
if self.depth == 2:
x = F.relu(self.fc2(x))
x = self.dropout(x)
logits = self.fc3(x)
else:
logits = self.fc2(x)
return logits|
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Conditional modeling
[Female BEST RESULT]

Threshold : 0.50
Accuracy : 0.873
Precision : 0.882
Recall :0.957
Fl-score :0.918

Feature

num_columns = ['Age', 'SibSp', 'Parch’, 'Fare']

cat_columns = ['Pclass', 'Embarked']
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Cross validation

CV ONLY | K=5 | HIDDEN=32 | DEPTH=2 | LR=6.8803 | DROPOUT=8.3

e pae——
[VAL @ threshold=8.38] | ACC = 8.7821 | Precision= 8.6923 | Recall- 8.7826 | F1_balance= 8.7347 | TP=54 FP=24 FN=15 TN=86
[VAL @ threshold=0.5@] | ACC = ©.8845 | Precision= 8.8836 | Recall- @.6522 | F1_balance= ©.7200 | TP=45 FP=11 FN=24 TN=09
[VAL @ threshold=8.80] | ACC = 8.77@9 | Precision= 8.9667 | Recall= 8.4203 | F1_balance= 8.5859 | TP=29 FP=1 FN=48 TN=169

[VAL @ threshold=8.38] | ACC = ©.8034 | Precision= ©.7143 | Recall- ©.8088 | F1_balance= 8.7586 | TP=55 FP=22 FN=13 TN-=88
[VAL @ threshold=8.58] | ACC = ©.8034 | Precision= 0.7610 | Recall= 8.7059 | F1_balance= 8.7328 | TP=48 FP=15 FN=20 TN=05
[VAL @ threshold=8.88] | ACC = ©.7697 | Precision= ©.9691 | Recall- ©.4412 | F1 balance- 8.5941 | TP=38 FP=3 FN=38 TN=167

[VAL @ threshold=0.38] | ACC = 8.7584 | Precision= 8.6374 | Recall= ©.8529 | F1_balance= 8.7206 | TP=58 FP=33 FN-18 TN=77
[VAL @ threshold=0.56] | ACC = ©.8483 | Precision= 8.8475 | Recall= ©.7353 | F1_balance= 8.7874 | TP=58 FP=0 FN-18 TN=161
[VAL @ threshold=0.88] | ACC = ©.8202 | Precision= 1.8888 | Recall= ©.5204 | F1_balance= ©.6923 | TP=36 FP=8 FN=32 TN-110

— [l A =
[VAL @ threshold=8.38] | ACC = ©.7697 | Precision= 0.6709 | Recall= ©.7794 | F1_balance= 8.7211 | TP=53 FP=26 FN=15 TN-84
[VAL @ threshold=8.58] | ACC = ©.7865 | Precision= ©.7778 | Recall= 8.6176 | F1_balance= 8.6885 | TP=42 FP=12 FN=26 TN-08
[VAL @ threshold=8.88] | ACC = ©.6188 | Precision= 6.6600 | Recall= 6.6600 | F1 balance= 8.8000 | TP=8 FP=B FN=68 TN=110

=== = Fold 5/5 ==
[VAL @ threshold=0.3@] | ACC = ©.7697 | Precision= ©.6458 | Recall= ©.8986 | F1_balance= ©.7515 | TP=62 FP=34 FN=7 TN=75
[VAL @ threshold=8.56] | ACC = ©.8788 | Precision= 8.8286 | Recall- ©.8486 | F1 balance= ©.8345 | TP=58 FP=12 FN=11 TN=07
[VAL @ threshold=8.86] | ACC = ©.8634 | Precision= 8.9258 | Recall= 8.5362 | F1 balance= 8.6789 | TP=37 FP=3 FN=32 TN=166

®

================ (V Summary (mean + 5td) ================

[t=0.38] ACC ©.776610.0171 | P ©.6721+0.0320 | R ©.824510.0508 | F1 ©.7391%8.0156 || TP~56.4 FP~27.8 FN~12.8 TN~82.0
[t=8.58] ACC ©.8227+6.0353 | P ©.863018.6352 | R ©.716310.6360 | F1 6.752710.8581 || TP~48.6 FP~11.8 FN~19.8 TN~O0S.0
[t=0.88] ACC ©.756410.0304 | P ©.7602+0.4264 | R 6.385418.2216 | F1 ©.51028.2893 || TP~26.4 FP~1.4 FN~42.8 TN~108.4
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Conditional Survival Rate

Conditional Survival Rate: P(Survived=1 | Sex, Pclass)
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