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import pandas as pd

train_df = pd.read_csv("./data/train.csv")
train_df.head(10)

Caseld Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 .. Q28 Q29 Q30 Q31 Q32 Q33 Q34 Q35 Q3

0 1 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 0
1 2 0 o 0O 0 O 0O 0 O 0 . 0 1 1 1 1 0 0 0
2 3 0 0 0 O 0 0 0 1 0 1 2 2 2 1 0 0 0
3 4 0 O 0O 0 O 0O 0 O 0 1 3 2 3 1 0 0 1
4 5 0 0 0 0 0 0 O 0 0 1 4 2 4 1 0 0 1
5 6 0 O 0 0 O 0 O 0 0 1 2 3 5 1 0 0 0
6 7 0 0 0 0 0 0 O 0 0 0 3 1 6 1 0 0 1
7 8 0 O 0 0 O 0 O 0 0 1 3 1 3 1 0 0 1
8 9 0 0 0 O 0 0 O 2 0 0 2 1 2 1 0 0 0
9 10 0 0 0O 0 O 0 O 0 0 0 2 1 7 1 0 0 0

10 rows x 38 columns

train_df.info()



<class

'pandas.core.frame.DataFrame'>

RangeIndex: 200000 entries, 0 to 199999
Data columns (total 38 columns):
#  Column Non-Null Count Dtype
0 Caseld 200000 non-null inté6d
1 0Q1 200000 non—-null inted
2 Q2 200000 non-null inted
3 Q3 200000 non-null intéd
4 Qd 200000 non-null intéd
5 Q5 200000 non-null inted
6 Q6 200000 non-null inted
7 Q7 200000 non—-null inted
8 Q8 200000 non—-null inted
9 Q9 200000 non-null inted
10 Q1o 200000 non-null intéd
11 Q11 200000 non-null inteéd
12 Q12 200000 non-null inteéd
13 Q13 200000 non-null intéd
14 Q14 200000 non-null intéd
15 Q15 200000 non-null intéd
16 Q16 200000 non-null intéd
17 Q17 200000 non-null inté6d
18 Q18 200000 non-null intéed
19 Q19 200000 non-null inté6d
20 Q20 200000 non—-null inté6d
21 Q21 200000 non-null inted
22 Q22 200000 non-null inted
23 Q23 200000 non-null inted
24 Q24 200000 non-null intéd
25 Q25 200000 non-null inted
26 Q26 200000 non—-null inted
27 Q27 200000 non—-null inted
28 Q28 200000 non—-null inted
29 Q29 200000 non-null inteéd
30 Q30 200000 non-null inteéd
31 Q31 200000 non-null inteéd
32 Q32 200000 non-null inteéd
33 Q33 200000 non-null intéd
34 Q34 200000 non-null intéd
35 Q35 200000 non-null intéd
36 Q36 200000 non-null intéd
37 Evaluation 200000 non-null inté6d
dtypes: int6u(38)

memory usage: 58.0 MB

train.csvZe 7 20WwEREHE,

BT BEE DAY T,

train_df.iloc[:,

1:37].hist(figsize=(20, 20))
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HEABAE, BEENEHEER. SRERNG, BARBT—BEEXRAATEERER, FXkE
BEE XNEI—AZMXFRHAREE, RemnHERHRENTIIE. ErsEIT:
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Hrpe R A—EENBHE, wRRESER, bRREI.

Bt FEEN, EHRNEIREECEIDARITEREXR, SEEEERIEE T LRSS
B9, ATIBINAELMSE, SUREMEEEEEERHR, SBT—EEEREIITE, H5IAIE
MR, IEINMEEAIRIAEE . EATEIEREE

SigmoidBiBERE:

f

=10 -3 5 10

tanhiB0EREL:

tanh(z) = 20(22) — 1

[].ﬁf

ReLUBGEEREL:

Re LU (z) = max(0, z)



ra

1 i i i " L i i i i n n 1 L 1 n n M L 1

-10 -5 5 1o
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#, BT HMETINERSELEZERRE, RRMESHIEAIRAREIPytorchA R HAYZE R IFREL
(CrossEntropylLoss), EHlog_softmaxfnll_lossSEI, log_softmaxgxd#isoftmaxiRE, EitEARA:

( exp(z;) )

log_softmax =log| —————

>jexp(zj)

nll_losst9it EA XM ER L EREHESXIMAILabe PRIRBIEHREIRRS, FIHEANERRA:
nll_loss (z, class ) = —z] class |

B EHTHRNESHHEZBRRARE, FrkEEE, EEXKHBRRENSHETNENRS
3, MR ERRECIUERENEE, (FAESIERNKE, MESHNZEIENEESIE K. RE
IRZIRTHAB(ERY, WERFEIER. PytorchthNERIEIRS W Tensor>K BN, EEHIIAFEFN
BHE—IMSHIRRRIRERT, SR T IRARIER,

4. F=28Y7)| |25
{EEFAPytorchiB 2R S IEIZHE MBS T :

import logging

import pickle

import torch

import torch.nn as nn

import torch.nn.functional as F

from torch.utils.data import TensorDataset
from torch.utils.data import Dataloader
from torch.utils.data import random_split

class Insurance_Model(nn.Module):
def __init__(self, input_dim, hidden_dim, num_classes,
act_func=F.sigmoid):
super().__init__(Q)
# hidden layer
self.linear_layerl = nn.Linear(input_dim, hidden_dim)
# output layer
self.linear_layer2 = nn.Linear(hidden_dim, num_classes)
# activation function
self.act_func = act_func

def forward(self, inputs):

outputs = self.linear_layerl(inputs)
outputs = self.act_func(outputs)
outputs = self.linear_layer2(outputs)
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return outputs

@staticmethod
def compute_accuracy(outputs, labels):
_, preds = torch.max(outputs, dim=1)
return torch.tensor(torch.sum(preds == labels).item() / len(preds))

@staticmethod
def log_epoch_loss_and_acc(prefix, epoch, epoch_loss, epoch_acc, interval=5):
if epoch % interval == 0:
logging.info(f' {prefix}_Epoch [{epoch}], loss: {epoch_loss:.uf}, "'
f' acc: {epoch_acc:.uf}t.')

def evaluate(self, batch, loss_func, need_acc=False, no_grad=False):
if no_grad:
with torch.no_grad():
inputs, labels = batch
outputs = self(inputs)
loss = loss_func(outputs, labels)
else:
inputs, labels = batch
outputs = self(inputs)
loss = loss_func(outputs, labels)

if need_acc:

acc = self.compute_accuracy(outputs, labels)
return {'loss': loss, 'acc': acc}
else:

return {'loss': loss}

def compute_epoch_loss_and_acc(self, dataloader, loss_func):
results = [self.evaluate(batch, loss_func, need_acc=True, no_grad=True)
for batch in dataloader]
[r['loss'] for r in results]
torch.stack(batch_losses).mean()
batch_accs [r['acc'] for r in results]
epoch_acc torch.stack(batch_accs) .mean()
return {'epoch_loss': epoch_loss, 'epoch_acc': epoch_acc}

batch_losses
epoch_loss

def epoch_postprocess(self, prefix, data_loader, epoch,
history, loss_func, log_interval):
loss_and_acc = self.compute_epoch_loss_and_acc(data_loader, loss_func)
epoch_loss = loss_and_acc['epoch_loss"']
epoch_acc = loss_and_acc['epoch_acc']
history.append({'epoch_loss': epoch_loss,
'epoch_acc': epoch_acc})
self.log_epoch_loss_and_acc(prefix, epoch,
epoch_loss,
epoch_acc,
log_interval)

def train(self, train_loader, val_loader, num_epochs, 1lr,
loss_func=F.cross_entropy, opt_func=torch.optim.SGD,
log_interval=5):
optimizer = opt_func(self.parameters(), 1lr)
self.history_train = [] # history of train set
self.history_val = [] # history of validation set

# initial loss and accuracy of training dataset
self.epoch_postprocess('Train', train_loader, 0,
self.history_train, loss_func, log_interval)

# initial loss and accuracy of validation dataset
self.epoch_postprocess('Val', val_loader, 0,
self.history_val, loss_func, log_interval)



# iteration
for epoch in range(num_epochs):
for batch in train_loader:
loss = self.evaluate(batch, loss_func, need_acc=False)['loss']
loss.backward()
optimizer.step()
optimizer.zero_grad()

# training dataset loss and accuracy
self.epoch_postprocess('Train', train_loader, epoch+1,
self.history_train, loss_func, log_interval)

# validation dataset loss and accuracy
self.epoch_postprocess('Val', val_loader, epoch+l,
self.history_val, loss_func, log_interval)

def predict(self, inputs):
outputs = self(inputs)
_, preds = torch.max(outputs, dim=1)
return [preds[i].item() for i in range(len(preds))]

def save_model(self, save_file):
torch.save(self.state_dict(), save_file)
pickle.dump(self.history_train, open('insurance_history_train.pkl', 'wb'))
pickle.dump(self.history_val, open('insurance_history_val.pkl', 'wb'))

def recover_model(self, save_file):
self.load_state_dict(torch.load(save_file))
self.history_train = pickle.load(open('insurance_history_train.pkl', 'rb'))
self.history_val pickle.load(open('insurance_history_val.pkl', 'rb'))

FEI

e, RSIHIELEIRI

SRESMIGIELS,

# delete CaseId (because it has no meaning)
train_df.drop('Caseld', axis=1, inplace=True)

# convert pandas dataframe to numpy array
train_data = train_df.to_numpy()

# convert numpy array to tensor
inputs = torch.from_numpy(train_datal[:, :36]).type(torch.float)
labels = torch.from_numpy(train_datal:, 36]).type(torch.long)

dataset = TensorDataset(inputs, labels)
train_ds, val_ds = random_split(dataset, [166666, 33334])

{ERgpulliEItE, PytorchepfERgpuitE+DEIR, RFER)
(AR EE & Fcudalkz),

EENRE S AR R B PRI

def to_device(data, device):
"""Move tensor(s) to chosen device"""
if isinstance(data, (list,tuple)):
return [to_device(x, device) for x in datal
return data.to(device, non_blocking=True)

class DeviceDatalLoader():
"""Wrap a dataloader to move data to a device (default: cpu)"""
def __init_ (self, dl, device):
self.dl = dl
self.device = device

def __iter_ (self):
"""Yield a batch of data after moving it to device"""
8 49



for b in self.dl:
vield to_device(b, self.device)

def __len__(self):

"""Number of batches"""
return len(self.dl)

logging.basicConfig(format='%(asctime)s %(levelname)s:%(message)s', \
level=logging.INFO, datefmt='%m/%d/%Y %I:%M:%S %p')

BEFSImoidE/BIERREL, FIIERLE0.01, EAEEI1008T:

x_dim = 36 # input dimension

y_dim =2 # label dimension
hidden_dim = 24 # hidden layer dimension
act_func = F.sigmoid # activation function
batch_size = 128

num_epochs = 100

learning_rate = 0.01

device = torch.device('cuda')

train_loader = DatalLoader(train_ds, batch_size, shuffle=True)
val_loader = DatalLoader(val_ds, batch_size)

# move dataloader to gpu

train_loader = DeviceDatalLoader(train_loader, device)
val_loader = DeviceDataloader(val_loader, device)

# initialize linear regression model
logging.info("Initializing NN model.™)
insurance_model = Insurance_Model(x_dim, hidden_dim, y_dim, act_func)
# move model parameters to gpu
to_device(insurance_model, device)
logging.info("Start training... ")
insurance_model.train(train_loader, val_loader, num_epochs,
learning_rate, log_interval=10, opt_func=torch.optim.SGD)
logging.info("Training finished.")

logging.info("Save model.")
insurance_model.save_model('report0®l-insurance_model.pth')



03/07/2022 10:07:18 AM INFO:Initializing NN model.
03/07/2022 10:07:20 AM INFO:Start training...
c:\users\sj2050\miniconda3\lib\site-packages\torch\nn\functional.py:1806: UserWarnin
g: nn.functional.sigmoid is deprecated. Use torch.sigmoid instead.
warnings.warn("nn.functional.sigmoid is deprecated. Use torch.sigmoid instead.")
03/07/2022 10:07:22 AM INFO:Train_Epoch [0], loss: 1.0106, acc: 0.1578.
03/07/2022 10:07:22 AM INFO:Val_Epoch [0], loss: 1.0096, acc: 0.1587.
03/07/2022 10:08:01 AM INFO:Train_Epoch [10], loss: 0.2757, acc: 0.8635.
03/07/2022 10:08:01 AM INFO:Val_Epoch [10], loss: 0.2757, acc: 0.8634.
03/07/2022 10:08:37 AM INFO:Train_Epoch [20], loss: 0.2u434, acc: 0.8928.
03/07/2022 10:08:37 AM INFO:Val_Epoch [20], loss: 0.2u435, acc: 0.8927.
03/07/2022 10:09:14 AM INFO:Train_Epoch [30], loss: 0.2261, acc: 0.9054.
03/07/2022 10:09:15 AM INFO:Val_Epoch [30], loss: 0.2264, acc: 0.9649.
03/07/2022 10:09:52 AM INFO:Train_Epoch [40], loss: 0.2175, acc: 0.9079.
03/07/2022 10:09:52 AM INFO:Val_Epoch [40], loss: 0.2177, acc: 0.9075.
03/07/2022 10:10:30 AM INFO:Train_Epoch [50], loss: 0.2168, acc: 0.9067.
03/07/2022 10:10:31 AM INFO:Val_Epoch [50], loss: 0.2170, acc: 0.9062.
03/07/2022 10:11:08 AM INFO:Train_Epoch [60], loss: 0.2263, acc: 0.9001.
03/07/2022 10:11:09 AM INFO:Val_Epoch [60], loss: 0.2265, acc: 0.8996.
03/07/2022 10:11:46 AM INFO:Train_Epoch [70], loss: 0.2059, acc: 0.9108.
03/07/2022 10:11:47 AM INFO:Val_Epoch [70], loss: 0.2059, acc: 0.9107.
03/07/2022 10:12:25 AM INFO:Train_Epoch [80], loss: 0.2027, acc: 0.9124.
03/07/2022 10:12:25 AM INFO:Val_Epoch [80], loss: 0.2023, acc: 0.9122.
03/07/2022 10:13:02 AM INFO:Train_Epoch [90], loss: 0.2006, acc: 0.9120.
03/07/2022 10:13:03 AM INFO:Val_Epoch [90], loss: 0.1999, acc: 0.9121.
03/07/2022 10:13:41 AM INFO:Train_Epoch [100], loss: 0.2240, acc: 0.8994.
03/07/2022 10:13:42 AM INFO:Val_Epoch [100], loss: 0.2236, acc: 0.8997.
03/07/2022 10:13:42 AM INFO:Training finished.
03/07/2022 10:13:42 AM INFO:Save model.

YIRS FEFRIRC R EUEFN R :

history_train = pickle.load(open('insurance_history_train.pkl', 'rb'))
history_val = pickle.load(open('insurance_history_val.pkl', 'rb'))

import matplotlib.pyplot as plt

train_losses = [float(x['epoch_loss']) for x in history_train]
val_losses = [float(x['epoch_loss']) for x in history_vall
plt.plot(train_losses, '-x', label='train')
plt.plot(val_losses, '-x', label='val')

plt.xlabel('epoch')

plt.ylabel('loss')

plt.legend()

plt.title('Loss vs. No. of epochs')

Text(0.5, 1.0, 'Loss vs. No. of epochs')
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Loss vs. No. of epochs
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EFAReLUfEIRERREL, F3EERE0.01, EALEEJ9100RT :

x_dim

y_dim
hidden_dim
act_func
batch_size
num_epochs
learning_rate
device = torch

train_loader
val_loader

= 36 # input dimension
2 # label dimension
24 # hidden layer dimension

F.relu # activation function
64

100

0.01

.device('cuda')

DataLoader(train_ds, batch_size, shuffle=True)

DataLoader(val_ds, batch_size)

# move dataloader to gpu
train_loader = DeviceDataloader(train_loader, device)
val_loader = DeviceDataloader(val_loader, device)

# initialize linear regression model
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logging.info("Initializing NN model.")
insurance_model = Insurance_Model(x_dim, hidden_dim, y_dim, act_func)
# move model parameters to gpu
to_device(insurance_model, device)
logging.info("Start training... ")
insurance_model.train(train_loader, val_loader, num_epochs,
learning_rate, log_interval=10, opt_func=torch.optim.SGD)
logging.info("Training finished.")

logging.info("Save model.")
insurance_model.save_model('report®l-insurance_model.pth')

03/07/2022 10:43:29 AM INFO:Initializing NN model.

03/07/2022 10:43:29 AM INFO:Start training...

03/07/2022 10:43:32 AM INFO:Train_Epoch [0], loss: 0.9338, acc: 0.1584.
03/07/2022 10:43:32 AM INFO:Val_Epoch [0], loss: 0.9337, acc: 0.1592.
03/07/2022 10:44:25 AM INFO:Train_Epoch [10], loss: 0.2281, acc: 0.9040.
03/07/2022 10:44:26 AM INFO:Val_Epoch [10], loss: 0.2285, acc: 0.9018.
03/07/2022 10:45:19 AM INFO:Train_Epoch [20], loss: 0.4112, acc: 0.8306.
03/07/2022 10:45:19 AM INFO:Val_Epoch [20], loss: 0.4156, acc: 0.8270.
03/07/2022 10:46:11 AM INFO:Train_Epoch [30], loss: 0.2760, acc: 0.8954.
03/07/2022 10:46:11 AM INFO:Val_Epoch [30], loss: 0.2749, acc: 0.894l.
03/07/2022 10:47:01 AM INFO:Train_Epoch [40], loss: 0.1933, acc: 0.9181.
03/07/2022 10:47:02 AM INFO:Val_Epoch [40], loss: 0.1944, acc: 0.9163.
03/07/2022 10:47:52 AM INFO:Train_Epoch [50], loss: 0.2034, acc: 0.9143.
03/07/2022 10:47:52 AM INFO:Val_Epoch [50], loss: 0.2034, acc: 0.9133.
03/07/2022 10:48:44 AM INFO:Train_Epoch [60], loss: 0.2081, acc: 0.9059.
03/07/2022 10:48:u44 AM INFO:Val_Epoch [60], loss: 0.2101, acc: 0.9029.
03/07/2022 10:49:34 AM INFO:Train_Epoch [70], loss: 0.2219, acc: 0.9050.
03/07/2022 10:49:34 AM INFO:Val_Epoch [70], loss: 0.2222, acc: 0.9034.
03/07/2022 10:50:25 AM INFO:Train_Epoch [80], loss: 0.2025, acc: 0.9154.
03/07/2022 10:50:25 AM INFO:Val_Epoch [80], loss: 0.2023, acc: 0.9141.
03/07/2022 10:51:18 AM INFO:Train_Epoch [90], loss: 0.1857, acc: 0.9202.
03/07/2022 10:51:18 AM INFO:Val_Epoch [90], loss: 0.1867, acc: 0.9181.
03/07/2022 10:52:09 AM INFO:Train_Epoch [100], loss: 0.2087, acc: 0.9052.
03/07/2022 10:52:09 AM INFO:Val_Epoch [100], loss: 0.2113, acc: 0.9026.
03/07/2022 10:52:09 AM INFO:Training finished.

03/07/2022 10:52:09 AM INFO:Save model.

YIRS RZPRIFRC R AU BRI :

history_train = pickle.load(open('insurance_history_train.pkl', 'rb'))
history_val = pickle.load(open('insurance_history_val.pkl', 'rb'))

import matplotlib.pyplot as plt

train_losses = [float(x['epoch_loss']) for x in history_train]
val_losses = [float(x['epoch_loss']) for x in history_vall
plt.plot(train_losses, '—-x', label='train')
plt.plot(val_losses, '-x', label='val')

plt.xlabel('epoch')

plt.ylabel('loss')

plt.legend()

plt.title('Loss vs. No. of epochs')

Text(0.5, 1.0, 'Loss vs. No. of epochs')
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Loss vs. No. of epochs

09 4

03 4

0.7

0.6 4

loss

0.5
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0.2

== frain
s yal

train_accs

epoch

[float(x['epoch_acc']) for x in history_train]

val_accs = [float(x['epoch_acc']) for x in history_vall]
plt.plot(train_accs, '-x', label='train')
plt.plot(val_accs, '-x', label='val')
plt.xlabel('epoch')

plt.ylabel('accuracy')

plt.legend()

plt.title('Accuracy vs. No. of epochs')

Text(0.5, 1.0,

'"Accuracy vs. No. of epochs')

Accuracy vs. No. of epochs

accuracy
Lad = LA [=1] == ol [Xs]
L L L L L i L

=
Pl
L

epoch

ERtanhEEGEREL, FIEEREN0.01, L9100/ :

x_dim

y_dim
hidden_dim
act_func
batch_size
num_epochs
learning_rate
device = torch

train_loader
val_loader

# move dataloa
train_loader =
val_loader

# initialize 1

= 36 # input dimension
2 # label dimension
24 # hidden layer dimension

F.tanh # activation function
128

100

0.01

.device('cuda')

DataLoader(train_ds, batch_size, shuffle=True)
DatalLoader(val_ds, batch_size)

der to gpu
DeviceDatalLoader(train_loader, device)
DeviceDatalLoader(val_loader, device)

inear regression model
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logging.info("Initializing NN model.")
insurance_model = Insurance_Model(x_dim, hidden_dim, y_dim, act_func)
# move model parameters to gpu
to_device(insurance_model, device)
logging.info("Start training... ")
insurance_model.train(train_loader, val_loader, num_epochs,
learning_rate, log_interval=10, opt_func=torch.optim.SGD)
logging.info("Training finished.")

logging.info("Save model.")
insurance_model.save_model('report@l-insurance_model.pth')

03/07/2022 10:20:06 AM INFO:Initializing NN model.
03/07/2022 10:20:06 AM INFO:Start training ...
c:\users\sj2050\miniconda3\lib\site-packages\torch\nn\functional.py:1795: UserWarnin
g: nn.functional.tanh is deprecated. Use torch.tanh instead.
warnings.warn("nn.functional.tanh is deprecated. Use torch.tanh instead.")
03/07/2022 10:20:08 AM INFO:Train_Epoch [0], loss: 0.7299, acc: 0.3735.
03/07/2022 10:20:08 AM INFO:Val_Epoch [0], loss: 0.7296, acc: 0.3737.
03/07/2022 10:20:45 AM INFO:Train_Epoch [10], loss: 0.2216, acc: 0.90u48.
03/07/2022 10:20:45 AM INFO:Val_Epoch [10], loss: 0.2220, acc: 0.9038.
03/07/2022 10:21:23 AM INFO:Train_Epoch [20], loss: 0.2235, acc: 0.9028.
03/07/2022 10:21:23 AM INFO:Val_Epoch [20], loss: 0.2231, acc: 0.9029.
03/07/2022 10:22:00 AM INFO:Train_Epoch [30], loss: 0.2048, acc: 0.9060.
03/07/2022 10:22:00 AM INFO:Val_Epoch [30], loss: 0.2037, acc: 0.9056.
03/07/2022 10:22:39 AM INFO:Train_Epoch [40], loss: 0.2216, acc: 0.9017.
03/07/2022 10:22:39 AM INFO:Val_Epoch [40], loss: 0.2223, acc: 0.8999.
03/07/2022 10:23:20 AM INFO:Train_Epoch [50], loss: 0.2089, acc: 0.9097.
03/07/2022 10:23:20 AM INFO:Val_Epoch [50], loss: 0.2084, acc: 0.9088.
03/07/2022 10:23:57 AM INFO:Train_Epoch [60], loss: 0.2126, acc: 0.90u48.
03/07/2022 10:23:57 AM INFO:Val_Epoch [60], loss: 0.2136, acc: 0.9030.
03/07/2022 10:24:34 AM INFO:Train_Epoch [70], loss: 0.1915, acc: 0.9177.
03/07/2022 10:24:34 AM INFO:Val_Epoch [70], loss: 0.1924, acc: 0.9145.
03/07/2022 10:25:13 AM INFO:Train_Epoch [80], loss: 0.1916, acc: 0.9195.
03/07/2022 10:25:13 AM INFO:Val_Epoch [80], loss: 0.1922, acc: 0.9180.
03/07/2022 10:25:49 AM INFO:Train_Epoch [90], loss: 0.2093, acc: 0.9069.
03/07/2022 10:25:49 AM INFO:Val_Epoch [90], loss: 0.2096, acc: 0.9054.
03/07/2022 10:26:26 AM INFO:Train_Epoch [100], loss: 0.1877, acc: 0.9205.
03/07/2022 10:26:26 AM INFO:Val_Epoch [100], loss: 0.1887, acc: 0.9184.
03/07/2022 10:26:26 AM INFO:Training finished.
03/07/2022 10:26:26 AM INFO:Save model.

YIRS FEFRIR R EUEFN R :

history_train = pickle.load(open('insurance_history_train.pkl', 'rb'))
history_val = pickle.load(open('insurance_history_val.pkl', 'rb'))

import matplotlib.pyplot as plt

train_losses = [float(x['epoch_loss']) for x in history_train]
val_losses = [float(x['epoch_loss']) for x in history_vall
plt.plot(train_losses, '—-x', label='train')
plt.plot(val_losses, '-x', label='val')

plt.xlabel('epoch')

plt.ylabel('loss")

plt.legend()

plt.title('Loss vs. No. of epochs')

Text(0.5, 1.0, 'Loss vs. No. of epochs')
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Loss vs. No. of epochs
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train_accs = [float(x['epoch_acc']) for x in history_train]
val_accs = [float(x['epoch_acc']) for x in history_vall]
plt.plot(train_accs, '-x', label='train')
plt.plot(val_accs, '-x', label='val')

plt.xlabel('epoch')

plt.ylabel('accuracy')

plt.legend()

plt.title('Accuracy vs. No. of epochs')

Text(0.5, 1.0, 'Accuracy vs. No. of epochs')

Accuracy vs. No. of epochs
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AILAER, ERtanhgliEREARRERS) IS HRABERE, ERIEE EAJLUARI1.84%RY/ERE.

5. /\&E

ERXESH, HOIWERT EEMENEHT T RBEHIEEEFEZN. XEXRFEIXER
Pytorchi#H{TSLEF &, FEFATBEI T AN, FIaNMISGEREFFENBNEFIRSER, FF
FRIEANRYSEEY, flliRelabel T EAEER, WIRKEAZ, PytorchiEIEHRuntimeError: expected
scalar type Long but found FloatfJ$8iR. WNRFEEAgpullRITE, FELEXNNERIK, FH
gpuhRAYPytorchFIE BhRARIPytorchHA—E, FEHEIZRBHIPytorchBERHLEgpuhRAIPytorch
ZeeFERZEgpulliERINEE. FRY, TEFFAF, SR T PytorchfI%5D, EATEIRMNER+2EE, 18I
BESTE, SRR FSMEMNEIEEL, AKRA 7THRSE. It, mzESSH, EIDEUK 7TAE
HUBLERE PRI EFIRER, ERADtanhBlEREBUSHRELF.
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Report02 - Z=HE = SHIEFFUL

o ILH
* 2021200082

1. {E55E T

HIERRSINMENEHER LRERAIMMERZ—, 1912548150, AR LZRREAE,
FBErESE DKLEIR, EM22242FREFNAARFIBIT1502 ABIFET., X—EHHTAE
RIRIR T Eirtts, ARELGEY TEFAINIREEN. SHPSEGICHN— N REZITESM
RABREIRE B BRI, AMERSREHAP A —EIRFZMIRER, —EARESH
PHRELRILRETEMA, Ak, JLENLEENR. XMESH, BIEESHINFMTTH
TARNAREZIR, AR BIRRE IR HEXIARKEPIRLE AR,

2. TR

KRESS, /GT7—1 B Ptrain. csvBIEIREXH, BEB1BMRERIEIE. Bk, ML
FpandasiZBizXft, EERMLEE.,

import pandas as pd

train_df = pd.read_csv("./data/train.csv")
train_df.head(10)
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Passengerld Survived Pclass Name Sex Age SibSp Parch Ticket Fare Cabin Embar

Braund,
0 1 0 3 Mr. Owen male 22.0 1
Harris

A/5
21171

o

7.2500  NaN

Cumings,
Mrs. John

Bradley
(Florence

Briggs
Th...

female 38.0 1 0 PC17599 71.2833 C85

Heikkinen,
2 3 1 3 Miss. female 26.0 0
Laina

STON/O2.
3101282

o

79250  NaN

Futrelle,
Mrs.
3 4 1 1 Jacques female 35.0 1 0 113803 53.1000 C123
Heath (Lily
May Peel)

Allen, Mr.

4 5 0 3 William male 35.0 0 0 373450  8.0500 NaN
Henry
Moran,

5 6 0 3 male NaN 0 0 330877 8.4583 NaN
Mr. James
McCarthy,

6 7 0 1 Mr. male 54.0 0 0 17463 51.8625 E46
Timothy J

Palsson,

7 8 0 5 MEBER e ag 3 1 349909 210750 NaN
Gosta

Leonard

Johnson,
Mrs. Oscar

W
8 9 1 3 (Elisabeth female 27.0 0 2 347742 11.1333  NaN

Vilhelmina
Berg)

Nasser,
Mrs.
9 10 1 2 Nicholas female 14.0 1 0 237736 30.0708 NaN
(Adele
Achem)

BEEEA/T, AIUER, 8 1T8REERENId. REER. B8F. WA, FR. fhizrE—i
IRITROCSRIBRFNECBRVEE. MZSRE—ERTHIRBMZFINE. MBES. BENE. S,
EREEOS-EERLElSouthampton(#Efnam)/C=iiE & Cherbourg(R82R)/Q=2/R= B
Queenstown(IFE ) ARIZRENNHIREZERFh. BEMESFIEE, ALEL, Y% EFE
(B, pandastt \EUBRENHE, HEELSERANaN, BIERNE, TJLAEINBEMERREE
K fefER.

import seaborn as sns
import matplotlib.pyplot as plt

%matplotlib inline
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sns.heatmap(train_df.isnull(), yticklabels=False, cbar=False, cmap='CMRmap')
plt.tight_layout()
plt.show()

Pclass
Name
Sex
Age -
SibSp
Parch
Ticket -

Cabin
Embarked -

.
= ™
5 2
=4 &
u ]
W

&

BTG RAELHIVEBSANESRER, TER] FikAge). LS (CabinfIEMHEH
(Embarked) JIFfERRL(E, FH, FRIMGESHIRKLERS.

train_df.info()

<class 'pandas.core.frame.DataFrame'>
RangeIndex: 891 entries, 0 to 890
Data columns (total 12 columns):

#  Column Non-Null Count Dtype
0 PassengerId 891 non-null inted
1 Survived 891 non-null inted
2 Pclass 891 non-null inted
3  Name 891 non-null object
4 Sex 891 non-null object
5 Age 714 non—-null floatéd
6 SibSp 891 non-null inted
7  Parch 891 non-null inted
8  Ticket 891 non-null object
9 Fare 891 non-null floatéd
10 Cabin 204 non-null object
11 Embarked 889 non-null object

dtypes: floaté6ud(2), intéud(5), object(5)
memory usage: 83.7+ KB

FRFIRIERSEZRFI(891-714)/891*100%=19.9%, RENESFIAIERSZR/(891-204)/891*100%=77.1%, EHE
B O5IRYERSEER/9(891-889)/891*100%=0.2%, BJLABHAESFIAVEHRERRES, FrILEIITISEEZES,
Eff, RFIFOBESENAK, HIIBEEZEE, FTE, B0 IHREREZI IR0,

train_df.drop('PassengerId', axis=1, inplace=True)
train_df.drop('Ticket', axis=1, inplace=True)
train_df.drop('Cabin', axis=1, inplace=True)

2.1 B SRS RIS
from pylab import =*

mpl.rcParams['font.sans-serif'] = ['SimHei']
matplotlib.rcParams['axes.unicode_minus'] = False
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fig = plt.figure()
fig.set(alpha=0.2)

Suvived_0 = train_df.Pclass[train_df.Survived == 0].value_counts()
Suvived_1 = train_df.Pclass[train_df.Survived == 1].value_counts()
df = pd.DataFrame({u"3£f": Suvived_1, u"R¥KF": Suvived_0})
df.plot(kind="'bar', stacked=True)

plt.xticks(rotation=360)

plt.title(u' FREFRARIMIBER ")

plt.xlabel(u'sREELR")

plt.ylabel(u' A%{")

plt.show()

<Figure size 432x288 with 0 Axes>

EREFEEHMER
Rl [ —
e EEE
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E]
y
200
100 4
G_
1 2 k1
EEZG

AILUER, RESEAINPRHERS, RESRAMNRZ, RESFBRRERE. ER, BAN
RIS NRSREES, BERERIN AR E—REPTF T FRTAIMAE.

2.2 BFRIIRIERRIFN
WMETEEFE, FILRIL, REBTHFIEA I T TS BRAG 2k & BIER.

import re

def get_title(name):
title_search = re.search('([A-Za-z]+)\.', name)
if title_search:
return title_search.group(l)
return

titles = train_df["Name"].apply(get_title)
print(pd.value_counts(titles))
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Mr 517
Miss 182
Mrs 125
Master
Dr

Rev
Major
Mlle

Col
Countess
Lady

Mme
Jonkheer
Don

Ms

Capt

Sir 1

Name: Name, dtype: inted

FlENMissFRRIEMLZ T, MMrsABIEMNZ L, Capt. Col. Major, Dr. ReviATHIERAAERBAE
&, Don, Sir, Countess, LadysLfERYEIANREZEMR, MasterflllonkheerZFRnEIBERIA, TNRE
EAhLE, WD EIOtherssE,

=
SO

R R RRRRRNDNDNDO

# ENameZl2qEZ ATitle
train_df.rename(columns={'Name':'Title'}, inplace=True)
train_df['Title'] = train_df['Title'].apply(get_title)
title_classification = {'Officer':['Capt', 'Col', 'Major',6 'Dr', 'Rev'l],
'Royalty':['Don', 'Sir', 'Countess', 'Lady'l],
'"Mrs':['Mme', 'Ms', 'Mrs'],
'Miss':['Mlle', 'Miss'],
"Mr':['Mr'],
'"Master':['Master', 'Jonkheer']}
title_map = {}
for title in title_classification.keys():
title_map.update(dict.fromkeys(title_classification[title], title))

train_df['Title'] = train_df['Title'].map(title_map)

Suvived_0 = train_df.Title[train_df.Survived == 0].value_counts()
Suvived_1 = train_df.Title[train_df.Survived == 1].value_counts()
df = pd.DataFrame({u"3&f": Suvived_1, u"ZR¥KF": Suvived_0})
df.plot(kind='bar', stacked=True)

plt.xticks(rotation=30)

plt.title(u' FLATHIERIIBER )

plt.xlabel(u'sEELfE")

plt.ylabel(u' AZ{')

plt.show()
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AILEE, AREENABERKIERAE, B, BIETITHRELTAERERRS, MBI

BE, X5Hte LRELTMAEERINXER, B,
A SAIER, HEMUSHATESEMTHIE.

train_df.head(10)

Survived Pclass Title Sex Age SibSp Parch

0 0 3 Mr male 22.0 1 0
1 1 1 Mrs female 38.0 1 0
2 1 3 Miss female 26.0 0 0
3 1 1 Mrs female 35.0 1 0
4 0 3 Mr  male 35.0 0 0
5 0 3 Mr  male NaN 0 0
6 0 1 Mr male 54.0 0 0
7 0 3 Master male 20 3 1
8 1 3 Mrs female 27.0 0 2
9 1 2 Mrs female 14.0 1 0

2.3 EBIRIERIER ARG

Suvived_0 = train_df.Sex[train_df.Survived ==
Suvived_1 = train_df.Sex[train_df.Survived ==

E=MEREEHNIARBRRERERS, XS]

Fare Embarked

7.2500 S
71.2833 C
7.9250 S
53.1000 S
8.0500 S
8.4583 Q
51.8625 S
21.0750 S
11.1333 S
30.0708 C

0] .value_counts()
1].value_counts()

df = pd.DataFrame({u"3%f": Suvived_1, u"ZR¥KF": Suvived_0})

df.plot(kind="bar', stacked=True)
plt.xticks(rotation=30)
plt.title(u' AEMBIAZRFIER )
plt.xlabelCu't5")

plt.ylabel(u' A%%")

plt.show()
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TRERIIEFIBIH AR

ﬂ#n o
TR

RHELE DT PIREIN—, KRS TE LT, SHe LRELINSTEERIRNXRER.

2.4 FFRXIFRIERAIFN

facet = sns.FacetGrid(train_df, hue="Survived",6 aspect=2)
facet.map(sns.kdeplot, 'Age',shade= True)
facet.set(x1im=(0, train_df['Age'].max()))
facet.add_legend()

plt.xlabel(u' &)

plt.ylabel(u'FRHE")

plt.show()

0030 4
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" 0020 -
£ oo ]
0y L
0005 4

0. 000

M EBFRILIEY, FR(<=15IVFERS, FRAC=601FEXR, XSHEXIIMLBIRIPLARE
FANEDTER.

2.5 ZRER R ENERIIRIERAIRNG
SRR R EIE — IR T SR AR B SR LR — IR (T BT T HOA R,

train_df['FamilySize'] = train_df['SibSp'] + train_df['Parch'] + 1
Suvived_0 = train_df.FamilySize[train_df.Survived == 0].value_counts()
Suvived_1 = train_df.FamilySize[train_df.Survived == 1].value_counts()
df = pd.DataFrame({u"3£f": Suvived_1, u"R¥K#": Suvived_0})
df.plot(kind='bar', stacked=True)

plt.xticks(rotation=30)

plt.title(u' FRIREMRREENIRKIBER )

plt.xlabel(u'REMREE")

plt.ylabel(u' AZ{')

plt.show()

plt.show()
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train_df.drop('SibSp', axis=1, inplace=True)
train_df.drop('Parch', axis=1, inplace=True)

B ERBERRRAE3~ AN EARERNERS, REMRALEASFEREIE. — KM=, —TRER
RIRREMTHECEIREFTHA, BURFKEARKS, BSHNINRT ASHERIERERRNS
M B R NAEFAYERE.

2.6 E{NXIRHERAIZNG

facet = sns.FacetGrid(train_df, hue="Survived",6 aspect=2)
facet.map(sns.kdeplot, 'Fare',shade= True)
facet.set(xlim=(0, train_df['Fare'].max()))
facet.add_legend()

plt.xlabel(u'ZE}")

plt.ylabel(u'3kHEE")

plt.show()
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Suvived_0 = train_df.Embarked[train_df.Survived == 0].value_counts()
Suvived_1 = train_df.Embarked[train_df.Survived == 1].value_counts()
df = pd.DataFrame({u"3%f": Suvived_1, u"ZR¥KF": Suvived_0})
df.plot(kind='bar', stacked=True)

plt.xticks(rotation=30)

plt.title(u' AEEMBORZAIKIER ')

plt.xlabel(u'EMEHEO")

=]
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plt.ylabel(u' A%{")
plt.show()

TEIEREE O HREER

T
0 . s

5 G a
BoED

WBORR, SFEAR, OB LREERS, MESBO CRHRRESIE,
3. B[ I5=E

XE—N"HRER, JLMFERZERFEEHTZIMEN, SEERREHESHNE
ZIEERE:

Y=XxWT+p

Hep, YuHE, XMAFHEE, WABRNFIENNERIUER, b/aRED.

SRVGEFEWHRETVRER, BA—MFERE, BATEE—ME, BXFRGERIESRY, 78
RA, BARSRN, MosSeE, FEEO1], BERIFMIE—MR/\FUUEE, HIEREN

[0, 1NER—FhEFRE, HREIFSESEIAME N ERR. EEM%Ez=00t, +o8U, f£z>>08L
z<<0fk, EBABUR, HIUWEREY(0,1). FRHEERITRESigmoidiRE], HFRIAIA:

Logistic Regression

2 o e

Y-Axis

¥=01

L 4

L 4

X-Axis

®E, BEYEN —MRKRICHEATINESELECENIRE, ATUESELEZERNREBRX
RS, IROCEREEA, BIIHE NEETLUSEIREUEMAREIIIHES, BRIGENFIFRE
KR, AEEINGNBR/IMRCREE FRRSUEMAIRETRIE, REY)I5ER.
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4. =8|
4.1 QIRTRIE

ERIREEET, ZIRMERSE, FRIFIIISMBOIIFERKLE, FTEHTHFE. WTER,
IRRERFYFEREE TR, MNTEMEN, TLERARSRSHNERBOC)HTER. Lt B
TFTHERE— T8, EHIREETBARIER, XE— TS FRAKREN, HERRER
Bt T, ENtBERaLt.

def handle_age(age):
if age = 15:
return 0
elif age = 60:
return 1
else:
return 2

def handle_fare(fare):

if fare = 32:
return 0

elif fare = 100:
return 1

elif fare = 200:
return 2

else:
return 3

train_df['Age'] = train_df['Age'].fillna(train_df['Age'].mean()).mapChandle_age)
train_df['Embarked'] = train_df['Embarked'].fillna('S"')
train_df['Fare'] = train_df['Fare'].mapChandle_fare)

train_df.info()

<class 'pandas.core.frame.DataFrame'>
RangeIndex: 891 entries, 0 to 890
Data columns (total 8 columns):

#  Column Non-Null Count Dtype
® Survived 891 non-null inted
1 Pclass 891 non-null inted
2 Title 891 non-null object
3  Sex 891 non-null object
4 Age 891 non-null inted
5 Fare 891 non-null inted
6  Embarked 891 non-null object

7 FamilySize 891 non-null inted
dtypes: inté6ud(5), object(3)
memory usage: 55.8+ KB

train_df.head()
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Survived Pclass Title Sex Age Fare Embarked FamilySize

0 0 3 Mr male 1 0 S 2
1 1 1  Mrs female 1 1 C 2
2 1 3 Miss female 1 0 S 1
3 1 1 Mrs female 1 1 S 2
4 0 3 Mr male 1 0 S 1

4.2 FFC AR
LRTSIRERE R T, EOMEETHASIRETHERTN, TEs MBS
e, B, RIVEBETHEMERSTI.

=

train_df.head()

Survived Pclass Title Sex Age Fare Embarked FamilySize
0 0 3 Mr male 1 0 S 2
1 1 1 Mrs female 1 1 C 2
2 1 3 Miss female 1 0 S 1
3 1 1  Mrs female 1 1 S 2
4 0 3 Mr male 1 0 S 1

LRI MR DT, (118K 28/ 7 Officer’, 'Royalty’, 'Mrs', 'Miss', 'Mr', ‘Master’, {#FH
#HF1-60BIF R LRSS,

title_map2num = {'Officer': 1, 'Royalty': 2, 'Mrs': 3, 'Miss': 4, 'Mr':5, 'Master': ¢
train_df['Title'] = train_df['Title'].map(title_map2num)

train_df.head()

Survived Pclass Title Sex Age Fare Embarked FamilySize
0 0 3 5 male 1 0 S 2
1 1 1 3 female 1 1 C 2
2 1 3 4 female 1 0 S 1
3 1 1 3 female 1 1 S 2
4 0 3 5 male 1 0 S 1

STFHERNXF, IGfemalelkEd 90, maleBksd /1,

sex_map2num = {'female': 0, 'male': 1}
train_df['Sex'] = train_df['Sex'].map(sex_map2num)

train_df.head()
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Survived Pclass Title Sex Age Fare Embarked FamilySize

0 0 3 5 1 1 0 S 2
1 1 1 3 0 1 1 C 2
2 1 3 4 0 1 0 S 1
3 1 1 3 0 1 1 S 2
4 0 3 5 1 1 0 S 1

B=1EMEO05ET A0, 1, 2,

embarked_map2num = {'S': 0, 'C': 1, 'Q': 2}
train_df['Embarked'] = train_df['Embarked'].map(embarked_map2num)

train_df.head()

Survived Pclass Title Sex Age Fare Embarked FamilySize

0 0 3 5 1 1 0 0 2
1 1 1 3 0 1 1 1 2
2 1 3 4 0 1 0 0 1
3 1 1 3 0 1 1 0 2
4 0 3 5 1 1 0 0 1

4.3 {£F3PytorchiEZZ B[R] F=E

import logging

import pickle

import torch

import torch.nn as nn

import torch.nn.functional as F

from torch.utils.data import TensorDataset
from torch.utils.data import Dataloader
from torch.utils.data import random_split

class Titanic_Model(nn.Module):
def __init__(self, input_dim, num_classes):
super().__init__ ()
self.input_dim = input_dim
self.num_classes = num_classes

self.linear_layer = nn.Linear(input_dim, num_classes)

def forward(self, inputs):
outputs = self.linear_layer(inputs)
return outputs

@staticmethod
def compute_accuracy(outputs, labels):
_, preds = torch.max(outputs, dim=1)
return torch.tensor(torch.sum(preds == labels).item() / len(preds))

@staticmethod
def log_epoch_loss_and_acc(prefix, epoch, epoch_loss, epoch_acc, interval=5):
if epoch % interval ==
logging.info(f' {prefix}_Epoch [{epoch}], loss: {epoch_loss:.uf}, "'
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f' acc: {epoch_acc:.uf}.")

def evaluate(self, batch, loss_func, need_acc=False, no_grad=False):
if no_grad:
with torch.no_grad():
inputs, labels = batch
outputs = self(inputs)
loss = loss_func(outputs, labels)
else:
inputs, labels = batch
outputs = self(inputs)
loss = loss_func(outputs, labels)

if need_acc:

acc = self.compute_accuracy(outputs, labels)
return {'loss': loss, 'acc': acc}
else:

return {'loss': loss}

def compute_epoch_loss_and_acc(self, dataloader, loss_func):
results = [self.evaluate(batch, loss_func, need_acc=True, no_grad=True)
for batch in dataloader]
[r['loss'] for r in results]
torch.stack(batch_losses).mean()
batch_accs [r['acc'] for r in results]
epoch_acc torch.stack(batch_accs) .mean()
return {'epoch_loss': epoch_loss, 'epoch_acc': epoch_acc}

batch_losses
epoch_loss

def epoch_postprocess(self, prefix, data_loader, epoch,
history, loss_func, log_interval):
self.compute_epoch_loss_and_acc(data_loader, loss_func)
epoch_loss loss_and_acc['epoch_loss']
epoch_acc loss_and_acc[ 'epoch_acc']
history.append({'epoch_loss': epoch_loss,
'epoch_acc': epoch_acc})
self.log_epoch_loss_and_acc(prefix, epoch,
epoch_loss,
epoch_acc,
log_interval)

loss_and_acc

def train(self, train_loader, val_loader, num_epochs, 1lr,
loss_func=F.cross_entropy, opt_func=torch.optim.SGD,
log_interval=5):
optimizer = opt_func(self.parameters(), 1lr)
self.history_train = [] # history of train set
self.history_val = [] # history of validation set

# initial loss and accuracy of training dataset
self.epoch_postprocess('Train', train_loader, 0,
self.history_train, loss_func, log_interval)

# initial loss and accuracy of validation dataset
self.epoch_postprocess('Val', val_loader, 0,
self.history_val, loss_func, log_interval)

# iteration
for epoch in range(num_epochs):
for batch in train_loader:
loss = self.evaluate(batch, loss_func, need_acc=False)['loss']
loss.backward()
optimizer.step()
optimizer.zero_grad()

# training dataset loss and accuracy
self.epoch_postprocess('Train', train_loader, epoch+l,
self.history_train, loss_func, log_interval)
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# validation dataset loss and accuracy
self.epoch_postprocess('Val', val_loader, epoch+l,
self.history_val, loss_func, log_interval)

def predict(self, inputs):
outputs = self(inputs)
_, preds = torch.max(outputs, dim=1)
return [preds[i].item() for i in range(len(preds))]

def save_model(self, save_file):
torch.save(self.state_dict(), save_file)
pickle.dump(self.history_train, open('titanic_history_train.pkl', 'wb'))
pickle.dump(self.history_val, open('titanic_history_val.pkl', 'wb'))

def recover_model(self, save_file):
self.load_state_dict(torch.load(save_file))
self.history_train = pickle.load(open('titanic_history_train.pkl', 'rb'))
self.history_val = pickle.load(open('titanic_history_val.pkl', 'rb'))

Elgrmn, EFEERUHEL D IIGEFIIEE, SRERAS1RIFZZRITRIS.

# convert pandas dataframe to numpy array

train_data = train_df.to_numpy()

# convert numpy array to tensor

inputs = torch.from_numpy(train_datal:, 1:]).type(torch.float)
labels = torch.from_numpy(train_datal:, 0]).type(torch.long)
dataset = TensorDataset(inputs, labels)

train_ds, val_ds = random_split(dataset, [742, 149])

{EFgpuliEITHE, PytorchfERAgpuitE+oTEIR, REBERIGEIBRTIRESHEEREIBFHRIA
(FHREAECEFcudalksh),

def to_device(data, device):
"""Move tensor(s) to chosen device"""
if isinstance(data, (list,tuple)):
return [to_device(x, device) for x in datal
return data.to(device, non_blocking=True)

class DeviceDatalLoader():
""tyrap a dataloader to move data to a device (default: cpu)"""
def __init_ (self, dl, device):
self.dl = dl
self.device = device

def __iter_ (self):
"""Yield a batch of data after moving it to device"""
for b in self.dl:
vield to_device(b, self.device)

def __len__(self):
"""Number of batches"""
return len(self.dl)

logging.basicConfig(format='%(asctime)s %(levelname)s:%(message)s', \
level=logging.INFO, datefmt='%m/%d/%Y %IL:%M:%S %p')

x_dim =7 # input dimension
y_dim = 2 # label dimension
train_sz = 742
val_sz = 149
batch_size = 16
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num_epochs 100
learning_rate = 0.005
device = torch.device('cuda')

train_loader = DatalLoader(train_ds, batch_size, shuffle=True)
val_loader DataLoader(val_ds, batch_size)

# move dataloader to gpu

train_loader = DeviceDataloader(train_loader, device)
val_loader = DeviceDatalLoader(val_loader, device)

# initialize linear regression model
logging.info("Initializing linear regression model.")
titanic_model = Titanic_Model(x_dim, y_dim)
# move model parameters to gpu
to_device(titanic_model, device)
logging.info("Start training...")
titanic_model.train(train_loader, val_loader, num_epochs,
learning_rate, log_interval=10, opt_func=torch.optim.SGD
)

logging.info("Training finished.")

logging.info("Save model.")
titanic_model.save_model('report02-titanic_model.pth')

03/06/2022 10:43:U48 PM INFO:Initializing linear regression model.
03/06/2022 10:43:50 PM INFO:Start training...

03/06/2022 10:43:51 PM INFO:Train_Epoch [0], loss: 0.7585, acc: 0.61u44.
03/06/2022 10:43:51 PM INFO:Val_Epoch [0], loss: 0.7717, acc: 0.5962.
03/06/2022 10:43:51 PM INFO:Train_Epoch [10], loss: 0.5908, acc: 0.6755.
03/06/2022 10:43:51 PM INFO:Val_Epoch [10], loss: 0.6045, acc: 0.6525.
03/06/2022 10:43:52 PM INFO:Train_Epoch [20], loss: 0.5u441, acc: 0.7176.
03/06/2022 10:43:52 PM INFO:Val_Epoch [20], loss: 0.5625, acc: 0.7412.
03/06/2022 10:43:52 PM INFO:Train_Epoch [30], loss: 0.5153, acc: 0.7699.
03/06/2022 10:43:52 PM INFO:Val_Epoch [30], loss: 0.5365, acc: 0.7412.
03/06/2022 10:43:53 PM INFO:Train_Epoch [40], loss: 0.50U48, acc: 0.7699.
03/06/2022 10:43:53 PM INFO:Val_Epoch [40], loss: 0.5287, acc: 0.7u475.
03/06/2022 10:43:53 PM INFO:Train_Epoch [50], loss: 0.4907, acc: 0.7996.
03/06/2022 10:43:53 PM INFO:Val_Epoch [50], loss: 0.5201, acc: 0.7600.
03/06/2022 10:43:54 PM INFO:Train_Epoch [60], loss: 0.4833, acc: 0.8001.
03/06/2022 10:43:54 PM INFO:Val_Epoch [60], loss: 0.5168, acc: 0.7862.
03/06/2022 10:43:54 PM INFO:Train_Epoch [70], loss: 0.4777, acc: 0.8036.
03/06/2022 10:43:54 PM INFO:Val_Epoch [70], loss: 0.5135, acc: 0.7738.
03/06/2022 10:43:55 PM INFO:Train_Epoch [80], loss: 0.4720, acc: 0.7983.
03/06/2022 10:43:55 PM INFO:Val_Epoch [80], loss: 0.5098, acc: 0.7800.
03/06/2022 10:43:55 PM INFO:Train_Epoch [90], loss: 0.4705, acc: 0.79u48.
03/06/2022 10:43:55 PM INFO:Val_Epoch [90], loss: 0.5083, acc: 0.7862.
03/06/2022 10:43:56 PM INFO:Train_Epoch [100], loss: 0.4694, acc: 0.8001.
03/06/2022 10:43:56 PM INFO:Val_Epoch [100], loss: 0.5098, acc: 0.7800.
03/06/2022 10:43:56 PM INFO:Training finished.

03/06/2022 10:U43:56 PM INFO:Save model.

NIZTERFELIEE, IGERIREEENRE EANRBERZ80.01%, FEIGIESR EANRBERZR
7978.00%. EIHIESIEPAHRKREES EHRIEHESE:

history_train = pickle.load(open('titanic_history_train.pkl', 'rb'))
history_val = pickle.load(open('titanic_history_val.pkl', 'rb'))

train_losses = [float(x['epoch_loss']) for x in history_train]
val_losses = [float(x['epoch_loss']) for x in history_vall
plt.plot(train_losses, '-x', val_losses, '—-x')
plt.xlabel('epoch')

plt.ylabel('loss')

plt.title('Loss vs. No. of epochs')
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Text(0.5, 1.0, 'Loss vs. No. of epochs')

Loss ws. No. of epochs

075

=]
&

T
4] X 4 & a0 100

train_accs = [float(x['epoch_acc']) for x in history_train]
val_accs = [float(x['epoch_acc']) for x in history_vall]
plt.plot(train_accs, '-x', val_accs, '-x')
plt.xlabel('epoch')

plt.ylabel('accuracy')

plt.title('Accuracy vs. No. of epochs')

Accuracy vs. Mo, of epochs

080 1

075

070

SCCuracy

0 &5 1
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AILIEE, REEFEIEERN0.005IBR T, JIGEI80LHIRI IR, HEMRZIETI% B LT,

5. I\

EXpiRES, BMEMRPytorchiEZIERIIMEEIH T T RIBERSEFRTN. Bk, BAIHH
FHRNR 7 EURSRAVEEUE, X MIRET, RE 7 pandasHifidataframeBURGHRIERNERE, KIME
EMEMIESIERN D@, FRB—LEENRETM O REEIIRSEIENSRGE, i, %ES

o, BTHAPFERERKLE, AR IMILEREEHTTES.
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o ILH
* 2021200082

1. {EBEN

FashionMNIST 22— 1ME& MNIST FEXFENEIGRENESE. ©=2H Zalando (—xHREEAIAT =R
FNE) ETFRRRED IR, ERETRE 10 59 7 AN A EmRNERR A,
FashionMNIST BYA/N, &0 IIZREE/ M EER 5 SRR MNIST 552—%, 60000/10000 A2
HUELS, 28x28 HIIKEE R . ST AEEATCEKIESBZIMRESZIE L MRS, BEAZTENED
RIS,

2. SRS

FeE T E FashionMNISTHUREEE :

import torch
import torchvision
import torchvision.transforms as transforms

train_ds = torchvision.datasets.FashionMNIST(root='data/', train=True, download=True,
transform=transforms.ToTensor())

torchvision.datasets.FashionMNIST(root='data/', train=False, download=Trus
transform=transforms.ToTensor())

val_ds

FashionMNISTEUEEABUIT (BMRBIE=1T)
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Label Description

T-shirt/top

0

Trouser

Pullover

2

Dress

Coat

Sandal

5

Shirt

Sneaker

Bag

Ankle boot

9

BN —oKESk:

import matplotlib.pyplot as plt
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image, label = train_ds[0]
print('image.shape:', image.shape)
plt.imshow(image.permute(l, 2, 0), cmap='gray')
print('Label:', label)

image.shape: torch.Size([1, 28, 28])
Label: 9

0

10
15

20

25

print(image[0, 10:15 , 10:15])
print(torch.max(image), torch.min(image))

tensor([[0.0000, 0.0000, 0.0000, 0.7569, 0.8941],
[0.0118, 0.0000, 0.0471, 0.8588, 0.8627],
[0.0235, 0.0000, 0.3882, 0.9569, 0.8706],
[0.0000, 0.0000, 0.2157, 0.9255, 0.8941],
[0.0000, 0.0000, 0.9294, 0.8863, 0.8510]])

tensor(l.) tensor(0.)
HIRETHE—KE A28 28 K/ NWREER F, FE, XEEEF—, BUETEEEO, 11, XE—

ZoFENERIRIRR, EEFERSIRHEMEH TGRS,
3. GRS

SIRAENESSERMEMERBN, KIBRERWE, RRENNEEHIF M TN, H257
TFEERHBENERBNER, PINERE. e, HERrEEINT:

5 B
i

m U
uuﬁ

SRMNBHEKE TEMFNELR, —RAMTBASE R RIEERERIEROHEXMER A, MIEREHEIThY
EOEXRMERN, FLESHRNEERT BREEE, SREFIHRESTERIESERN, MEE—E
B MMETERRI— BB ETT, NIAKED TESHE.
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(a) BPHIZIMZSH 4t d545 1) (b) BRIMZ LR JorR 45 1)

HRZNB—MEFRIABENERR., ETRZANEREEFIERRY, HEESTRIEPEIRIZAY
NEEASHETN, XMESHHZ=NEBE, NERZERE TMENERY, FHIRZERARENE
GeILAEEM N\ MEX— s 7 HER DRI EPEHIRERENESE,

—MERHSTREEE3MN s —EFRITE. IFEMERIEREFNHL, tehE—NEas1E0, B
TFEEGSHFTENTE, X—RIEEFRIZEREN, EtUETREREIGNSE. BIRMNEHRY
NESHEARREZ, BUEIXHENEIRUHHEEHTHE, —AEGFIEET/N, BINEITESS
EHE—TEEE LERSISHNIL, —AEETHEES, RINEERE. R EHRERENEA
EEFBATIHIE. BRI AREAEmax-poolingfimean-pooling, max-pooling SEGHLE A&
K{&, mean-poolingEXAIZ P E O HAIFIE,

MAX POOLING
Single depth slice
f 11 24
max pool with 2x2 filters
516 | 7| 8 and stride 2 6 | 8
3 | 2 I 3 4
1121 3| 4
y

BRUJIEERER, HIBENRIEKN), RRBIBFIERY, FESOHTEER, IR
HEAESIF DRI TD S,

EERMBRIRITY, RTHBBRRITGENRES, ERREESHRRATCENNRT AN
K, FE, ATEREREGRNSFHE, HEEFTEXNFEEH TPaddingtR(F, BIFEEHRAIIMNE
BRHdE, X, JLUEEETREEEIRMHEERRIA/NMRRIEGRAIA/IMER.
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4. 15891l %5
FUORMESS, BTSRRI RS R SRR, T REANERA
o, BOEEMERRIAIRUNEEY, ERTITT

import logging

import pickle

import torch.nn as nn

import torch.nn.functional as F

from torch.utils.data import Dataloader

class Fashion_Model(nn.Module):
def __init__(self, input_dim, num_classes):
super().__init__(Q)
self.input_dim = input_dim
self.num_classes num_classes

self.network = nn.Sequential(
nn.Conv2d(input_dim[0], 32, kernel_size=5, stride=1, padding='same'),
nn.RelLU(C),
nn.MaxPool2d(2, 2),

nn.Conv2d(32, 64, kernel_size=5, stride=1, padding='same'),
nn.ReLU(),
nn.MaxPool2d(2, 2),

nn.Flatten(),
nn.Linear(64*(input_dim[1] //d*input_dim[2]//4), 1024),
nn.ReLUQ),

nn.Linear(1024, 10))

def forward(self, inputs):
outputs = self.network(inputs)
return outputs

@staticmethod
def compute_accuracy(outputs, labels):
_, preds = torch.max(outputs, dim=1)
return torch.tensor(torch.sum(preds == labels).item() / len(preds))

@staticmethod
def log_epoch_loss_and_acc(prefix, epoch, epoch_loss, epoch_acc, interval=5):
if epoch % interval ==
logging.info(f' {prefix}_Epoch [{epoch}], loss: {epoch_loss:.uf},"
f' acc: {epoch_acc:.uf}.")

def evaluate(self, batch, loss_func, need_acc=False, no_grad=False):
if no_grad:
with torch.no_grad():
inputs, labels = batch
outputs = self(inputs)
loss = loss_func(outputs, labels)
else:
inputs, labels = batch
outputs = self(inputs)
loss = loss_func(outputs, labels)

if need_acc:

acc = self.compute_accuracy(outputs, labels)
return {'loss': loss, 'acc': acc}
else:

return {'loss': loss}
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def compute_epoch_loss_and_acc(self, dataloader, loss_func):
results = [self.evaluate(batch, loss_func, need_acc=True, no_grad=True)
for batch in dataloader]

batch_losses [r['loss'] for r in results]

epoch_loss = torch.stack(batch_losses).mean()
batch_accs = [r['acc'] for r in results]
epoch_acc = torch.stack(batch_accs).mean()

return {'epoch_loss': epoch_loss, 'epoch_acc': epoch_acc}

def epoch_postprocess(self, prefix, data_loader, epoch,
history, loss_func, log_interval):
loss_and_acc = self.compute_epoch_loss_and_acc(data_loader, loss_func)
epoch_loss = loss_and_acc['epoch_loss"']
epoch_acc loss_and_acc[ 'epoch_acc']
history.append({'epoch_loss': epoch_loss,
'epoch_acc': epoch_acc})
self.log_epoch_loss_and_acc(prefix, epoch,
epoch_loss,
epoch_acc,
log_interval)

def train(self, train_loader, val_loader, num_epochs, 1lr,
loss_func=F.cross_entropy, opt_func=torch.optim.Adam,
log_interval=5):
optimizer = opt_func(self.parameters(), 1lr)
self.history_train = [] # history of train set
self.history_val = [] # history of validation set

# initial loss and accuracy of training dataset
self.epoch_postprocess('Train', train_loader, 0,
self.history_train, loss_func, log_interval)

# initial loss and accuracy of validation dataset
self.epoch_postprocess('Val', val_loader, 0,
self.history_val, loss_func, log_interval)

# iteration
for epoch in range(num_epochs):
for batch in train_loader:
loss = self.evaluate(batch, loss_func, need_acc=False)['loss']
loss.backward()
optimizer.step()
optimizer.zero_grad()

# training dataset loss and accuracy
self.epoch_postprocess('Train', train_loader, epoch+1,
self.history_train, loss_func, log_interval)

# validation dataset loss and accuracy
self.epoch_postprocess('Val', val_loader, epoch+1,
self.history_val, loss_func, log_interval)

def predict(self, inputs):
outputs = self(inputs)
_, preds = torch.max(outputs, dim=1)
return [preds[i].item() for i in range(len(preds))]

def save_model(self, save_file):
torch.save(self.state_dict(), save_file)
pickle.dump(self.history_train, open('fashion_history_train.pkl', 'wb'))
pickle.dump(self.history_val, open('fashion_history_val.pkl', 'wb'))

def recover_model(self, save_file):
self.load_state_dict(torch.load(save_file))
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pickle.load(open('fashion_history_train.pkl', 'rb'))
pickle.load(open('fashion_history_val.pkl', 'rb'))

self.history_train
self.history_val

{EAgpulliELtE, Pytorch/h{EAgpuitE+ofEHR, RFERIGEEIIEES LR BRI
(AR R &Y cudalka),

def to_device(data, device):
"""Move tensor(s) to chosen device"""
if isinstance(data, (list,tuple)):
return [to_device(x, device) for x in datal
return data.to(device, non_blocking=True)

class DeviceDatalLoader():
"""Wrap a dataloader to move data to a device (default: cpu)"""
def __init__(self, dl, device):
self.dl = dl
self.device = device

def __iter_ (self):
"""Yield a batch of data after moving it to device"""
for b in self.dl:
yield to_device(b, self.device)

def __len__(self):

""'Number of batches"""
return len(self.dl)

logging.basicConfig(format='%(asctime)s %(levelname)s:%(message)s', \
level=logging.INFO, datefmt='%m/%d/%Y %I:%M:%S %p')

FIEZ}E/0.001, R IGAIRETREERINI128,

inp_dim = (1, 28, 28)
out_dim = 10
batch_size = 128
num_epochs = 50
learning_rate = le-4

device = torch.device('cuda')

DataLoader(train_ds, batch_size, shuffle=True)
DataLoader(val_ds, batch_size)

train_loader
val_loader

# move dataloader to gpu
train_loader = DeviceDataloader(train_loader, device)
val_loader = DeviceDataloader(val_loader, device)

# initialize model

logging.info("Initializing ... ")

fashion_model = Fashion_Model(inp_dim, out_dim)

# move model parameters to gpu

to_device(fashion_model, device)

logging.info("Start training... ")

fashion_model.train(train_loader, val_loader, num_epochs,
learning_rate, log_interval=5)

logging.info("Training finished.")

fashion_model.save_model('MNIST.pth')
logging.info("Save model.")
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03/07/2022 01:30:07 PM INFO:Initializing

03/07/2022 01:30:10 PM INFO:Start training...

03/07/2022 01:30:19 PM INFO:Train_Epoch [0], loss: 2.2974, acc: 0.0947.
03/07/2022 01:30:21 PM INFO:Val_Epoch [0], loss: 2.2974, acc: 0.0949.
03/07/2022 01:31:37 PM INFO:Train_Epoch [5], loss: 0.3220, acc: 0.8856.
03/07/2022 01:31:39 PM INFO:Val_Epoch [5], loss: 0.3506, acc: 0.8736.
03/07/2022 01:33:02 PM INFO:Train_Epoch [10], loss: 0.2631, acc: 0.9040.
03/07/2022 01:33:03 PM INFO:Val_Epoch [10], loss: 0.3018, acc: 0.8888.
03/07/2022 01:34:27 PM INFO:Train_Epoch [15], loss: 0.1988, acc: 0.9285.
03/07/2022 01:34:28 PM INFO:Val_Epoch [15], loss: 0.2526, acc: 0.9078.
03/07/2022 01:35:50 PM INFO:Train_Epoch [20], loss: 0.1711, acc: 0.9382.
03/07/2022 01:35:51 PM INFO:Val_Epoch [20], loss: 0.2413, acc: 0.9110.
03/07/2022 01:37:11 PM INFO:Train_Epoch [25], loss: 0.1511, acc: 0.9451.
03/07/2022 01:37:13 PM INFO:Val_Epoch [25], loss: 0.2400, acc: 0.9116.
03/07/2022 01:38:37 PM INFO:Train_Epoch [30], loss: 0.1289, acc: 0.9529.
03/07/2022 01:38:38 PM INFO:Val_Epoch [30], loss: 0.2459, acc: 0.9132.
03/07/2022 01:40:01 PM INFO:Train_Epoch [35], loss: 0.0975, acc: 0.9664.
03/07/2022 01:40:02 PM INFO:Val_Epoch [35], loss: 0.2351, acc: 0.9219.
03/07/2022 01:41:27 PM INFO:Train_Epoch [40], loss: 0.0825, acc: 0.9721.
03/07/2022 01:41:28 PM INFO:Val_Epoch [40], loss: 0.2509, acc: 0.9164.
03/07/2022 01:42:51 PM INFO:Train_Epoch [45], loss: 0.0619, acc: 0.9798.
03/07/2022 01:42:52 PM INFO:Val_Epoch [45], loss: 0.2606, acc: 0.9181.
03/07/2022 01:44:15 PM INFO:Train_Epoch [50], loss: 0.0433, acc: 0.9884.
03/07/2022 01:44:16 PM INFO:Val_Epoch [50], loss: 0.2662, acc: 0.9212.
03/07/2022 01:44:16 PM INFO:Training finished.

03/07/2022 01:44:16 PM INFO:Save model.
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history_train = pickle.load(open('fashion_history_train.pkl', 'rb'))
history_val = pickle.load(open('fashion_history_val.pkl', 'rb'))
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import matplotlib.pyplot as plt

train_losses

[float(x['epoch_loss']) for x in history_train]

val_losses = [float(x['epoch_loss']) for x in history_vall
plt.plot(train_losses, '-x', label='train')
plt.plot(val_losses, '-x', label='val')
plt.xlabel('epoch')

plt.ylabel('loss')

plt.legend()

plt.title('Loss vs. No. of epochs')

Text(0.5, 1.0,

'Loss vs. No. of epochs')

Loss vs. No. of epochs
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train_accs

epoch

[float(x['epoch_acc']) for x in history_train]

val_accs = [float(x['epoch_acc']) for x in history_vall
plt.plot(train_accs, '-x', label='train')
plt.plot(val_accs, '-x', label='val')
plt.xlabel('epoch')

plt.ylabel('accuracy')

plt.legend()

plt.

Text(0.5, 1.0,

title('Accuracy vs. No. of epochs')

'"Accuracy vs. No. of epochs')

Accuracy vs. No. of epochs
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(a) Standard Neural Net (b) After applying dropout.

class Fashion_Model2(nn.Module):
def __init__(self, input_dim, num_classes):
super()._init__()
self.input_dim = input_dim
self.num_classes = num_classes

self.network = nn.Sequential(
nn.Conv2d(input_dim[0], 32, kernel_size=5, stride=1, padding='same'),
nn.ReLU(Q),
nn.MaxPool2d(2, 2),

nn.Conv2d(32, 64, kernel_size=5, stride=1, padding='same'),
nn.ReLU(Q),
nn.MaxPool2d(2, 2),

nn.Flatten(),
nn.Linear(6u4*(input_dim[1] //d4*input_dim[2] //4), 1024),
nn.ReLUQ),

# Dropout
nn.Dropout(0.5),

nn.Linear(1024, 10))

def forward(self, inputs):
outputs = self.network(inputs)
return outputs

@staticmethod
def compute_accuracy(outputs, labels):
_, preds = torch.max(outputs, dim=1)
return torch.tensor(torch.sum(preds == labels).item() / len(preds))

@staticmethod
def log_epoch_loss_and_acc(prefix, epoch, epoch_loss, epoch_acc, interval=5):
if epoch % interval ==
logging.info(f' {prefix}_Epoch [{epoch}], loss: {epoch_loss:.uf},"
f' acc: {epoch_acc:.uf}.")

def evaluate(self, batch, loss_func, need_acc=False, no_grad=False):
if no_grad:
with torch.no_grad():
inputs, labels = batch
outputs = self(inputs)
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loss = loss_func(outputs, labels)
else:
inputs, labels = batch
outputs = self(inputs)
loss = loss_func(outputs, labels)

if need_acc:

acc = self.compute_accuracy(outputs, labels)
return {'loss': loss, 'acc': acc}
else:

return {'loss': loss}

def compute_epoch_loss_and_acc(self, dataloader, loss_func):
results = [self.evaluate(batch, loss_func, need_acc=True, no_grad=True)
for batch in dataloader]

batch_losses [r['loss'] for r in results]

epoch_loss = torch.stack(batch_losses).mean()
batch_accs = [r['acc'] for r in results]
epoch_acc = torch.stack(batch_accs).mean()

return {'epoch_loss': epoch_loss, 'epoch_acc': epoch_acc}

def epoch_postprocess(self, prefix, data_loader, epoch,
history, loss_func, log_interval):
self.compute_epoch_loss_and_acc(data_loader, loss_func)
epoch_loss loss_and_acc['epoch_loss']
epoch_acc loss_and_acc['epoch_acc']
history.append({'epoch_loss': epoch_loss,
'epoch_acc': epoch_acc})
self.log_epoch_loss_and_acc(prefix, epoch,
epoch_loss,
epoch_acc,
log_interval)

loss_and_acc

def train(self, train_loader, val_loader, num_epochs, 1lr,
loss_func=F.cross_entropy, opt_func=torch.optim.Adam,
log_interval=5):
optimizer = opt_func(self.parameters(), 1lr)
self.history_train = [] # history of train set
self.history_val [1 # history of validation set

# initial loss and accuracy of training dataset
self.epoch_postprocess('Train', train_loader, 0,
self.history_train, loss_func, log_interval)

# initial loss and accuracy of validation dataset
self.epoch_postprocess('Val', val_loader, 0,
self.history_val, loss_func, log_interval)

# iteration
for epoch in range(num_epochs):
for batch in train_loader:
loss = self.evaluate(batch, loss_func, need_acc=False)['loss']
loss.backward()
optimizer.step()
optimizer.zero_grad()

# training dataset loss and accuracy
self.epoch_postprocess('Train', train_loader, epoch+l,
self.history_train, loss_func, log_interval)

# validation dataset loss and accuracy
self.epoch_postprocess('Val', val_loader, epoch+l,
self.history_val, loss_func, log_interval)

def predict(self, inputs):
outputs = self(inputs)
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_, preds = torch.max(outputs, dim=1)

return [preds[i].item() for i in range(len(preds))]

def save_model(self, save_file):

torch.save(self.state_dict(), save_file)

pickle.dump(self.history_train, open('fashion_history_train2.pkl',
pickle.dump(self.history_val, open('fashion_history_val2.pkl', 'wb

def recover_model(self, save_file):

self.load_state_dict(torch.load(save_file))
self.history_train = pickle.load(open('fashion_history_train2.pkl"',

self.history_val

# initialize model
logging.info("Initializing

fashion_model2 = Fashion_Model2(inp_dim, out_dim)

= pickle.load(open('fashion_history_val2.pkl',

oM

# move model parameters to gpu
to_device(fashion_model2, device)
logging.info("Start training...")

fashion_model2.train(train_loader, val_loader, num_epochs,
learning_rate, log_interval=5)

logging.info("Training finished.")

fashion_model2.save_model('MNIST2.pth")
logging.info("Save model.")
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INFO:

INFO

INFO:
:Train_Epoch [5], loss: 0.3234, acc: 0.8845.
INFO:
INFO:
INFO:
INFO:

INFO

INFO

INFO:
INFO:

INFO

INFO:
INFO:

INFO

INFO:
INFO:

INFO

INFO:

INFO

INFO:
INFO:
INFO:
INFO:
INFO:

Initializing
:Start training ...
INFO:

Train_Epoch [0], loss: 2.3066, acc: 0.0643.
Val_Epoch [0], loss: 2.3063, acc: 0.0666.

Val_Epoch [5], loss: 0.3505, acc: 0.87ud.
Train_Epoch [10], loss: 0.2574, acc: 0.9060.

Val_Epoch [10], loss: 0.
Train_Epoch [15], loss:
:Val_Epoch [15], loss: 0.
Train_Epoch [20], loss:
Val_Epoch [20], loss: 0.
:Train_Epoch [25], loss:
Val_Epoch [25], loss: 0.
Train_Epoch [30], loss:
:Val_Epoch [30], loss: 0.
Train_Epoch [35], loss:
Val_Epoch [35], loss: 0.
:Train_Epoch [40], loss:
Val_Epoch [40], loss: 0.
:Train_Epoch [45], loss:
Val_Epoch [45], loss: 0.
Train_Epoch [50], loss:
Val_Epoch [50], loss: 0.
Training finished.

Save model.

2970, acc: 0.8931.

0.2252, acc: 0.9172.
2757, acc: 0.9009.

0.1864, acc:
2512, acc: 0.9090.
0.1640, acc:
2453, acc: 0.9150.
0.1398, acc:
2376, acc: 0.9173.
0.1270, acc:
2400, acc: 0.9167.
0.1085, acc:
2392, acc: 0.9187.
0.0890, acc:
2389, acc: 0.9203.
0.0743, acc:
2519, acc: 0.9241.

'rb'))
'rb'))

[float(x['epoch_loss']) for x in history_train2]

plt.plot(train_losses,
plt.plot(val_losses,

plt.xlabel('epoch')

plt.ylabel('loss")

—y!
X,

label='val')
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plt.legend()
plt.title('Loss vs. No. of epochs')

Text(0.5, 1.0, 'Loss vs. No. of epochs')

Loss vs. No. of epochs
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train_accs = [float(x['epoch_acc']) for x in history_train2]
val_accs = [float(x['epoch_acc']) for x in history_val2]
plt.plot(train_accs, '-x', label='train')

plt.plot(val_accs, '-x', label='val')

plt.xlabel('epoch')

plt.ylabel('accuracy')

plt.legend()

plt.title('Accuracy vs. No. of epochs')

Text(0.5, 1.0, 'Accuracy vs. No. of epochs')

Accuracy vs. No. of epochs
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{EF T Scrapy EZRAINEEN S AR I E A BUTERAUASAN T~ :

import scrapy
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class JDSpider(scrapy.Spider):

name = 'JDspider’'

class_name = 'g’

download_urls = set()

max_num = 100

start_page_num = 1

BASE_URL = f'https://search. jd.com/Search?keyword={class_name}"

start_urls [f'{BASE_URL}&page={start_page_num}"']
custom_settings = {

'DOWNLOAD_DELAY': 6
}

def parse(self, response):
img_url_list = []
for product in response.css('li.gl-item img'):
if len(self.download_urls) < self.max_num and \
'data-lazy-img' in product.attrib:
image_url = 'https:'+product.attrib['data-lazy-img']
if image_url not in self.download_urls:
img_url_list.append(image_url)
self.download_urls.add(image_url)

yield {'image_urls': img_url_list}
if len(self.download_urls) < self.max_num:
self.start_page_num = self.start_page_num + 1

next_page = f'{self.BASE_URL}&page={self.start_page_num}'
yield response.follow(next_page, callback=self.parse)
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from PIL import Image

import numpy as np

img = Image.open('./codes/JDscraper/JDscraper/T-shirt/full/3ef2U962c13c1123b5b338b3a:
plt.imshow(img)

plt.axis('off"')

plt.show()

HE:

image = np.array(img.resize((28, 28)).convert('L'))
image = (255-image)/255.0

plt.imshow(image, cmap='gray')

plt.axis('off"')

plt.show()

def predict(model, input):
with torch.no_grad():
output = model(input)
poss, pred = torch.max(F.softmax(output, dim=1), dim=1)
return (pred[0].item(), poss[0].item())

img_tensor = torch.from_numpy(np.array([np.array([image])], dtype="float32"))
device = torch.device('cuda')

img_tensor = img_tensor.cuda()

label, poss = predict(fashion_model2, img_tensor)

print('pred:', label, ', poss:', poss)

pred: @ , poss: 0.8067902326583862
HREFMEY90, MOXIMAIIERT-shirtzE, ZRIRBIRIEEE/980.68%, MNRIRAFIEINEEENTE
NEERS, FANSEIANARIFHISE,
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img = Image.open('./codes/JDscraper/JDscraper/T-shirt/full/7cf33d97e051e6100bd37acch:
plt.imshow(img)

plt.axis('off"')

plt.show()

image = np.array(img.resize((28, 28)).convert('L'))
image = (255-image)/255.0

plt.imshow(image, cmap='gray')

plt.axis('off')

plt.show()

img_tensor = torch.from_numpy(np.array([np.array([image]l)], dtype="float32"))
device = torch.device('cuda')

img_tensor = img_tensor.cuda()

label, poss = predict(fashion_model2, img_tensor)

print('pred:', label, ', poss:', poss)

pred: 8 , poss: 0.9999761581420898

e, AJLAEE, HENS LIAEIRIAXEM Thagss, SHELEARFF, 331005KMECE FHRAIT-shirt El#1TIR
BN, ERESAIIEREZRS

import os
files = os.listdir('./codes/JDscraper/JDscraper/T-shirt/full')
preds = []

for f in files:
img = Image.open('./codes/JDscraper/JDscraper/T-shirt/full/'+f)
image = np.array(img.resize((28, 28)).convert('L"'))
image = (255-image)/255.0
img_tensor = torch.from_numpy(np.array([np.array([image]l)], dtype="float32"))
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img_tensor = img_tensor.cuda()
label, poss = predict(fashion_model2, img_tensor)
preds.append(label)

preds.count(0)/len(preds)

0.13
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d55edci11a5a3a%a.. dc70a7c1d24bidb... de08cdeb50224e3f.. dfedB8021b03bcal2... e2a06ff2925f638fdd...

import os
files = os.listdir('./codes/JIDscraper/JDscraper/bag/full')
preds = []
for f in files:
img = Image.open('./codes/JDscraper/JDscraper/bag/full/'+f)
image = np.array(img.resize((28, 28)).convert('L'))
image = (255-image)/255.0
img_tensor = torch.from_numpy(np.array([np.array([image])], dtype="float32"))
img_tensor = img_tensor.cuda()
label, poss = predict(fashion_model2, img_tensor)
preds.append(label)

preds.count(8)/len(preds)

0.81

XITEEN TR H9bag 2RI EIRSIR B ERREREEIAEI8 1%, ATLABH, fFERAFashionMNISTHIIZkHRAVEERRY
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BUAGISHIATE, (EF T Dropout B RIHTER, H—HiRm TIEEINBIND SR, EEYISAEESY
HS5 R hE ARG AT, MEATIAIRS, RERTASTNERS
FashionMNISTEIE RO FABILIAY, 8831 — LB ERHIIRBIG S,

49 49



	课程报告-封皮
	Report01-交通事故理赔审核预测
	Report02 - 泰坦尼克号的生存预测
	report03-服装分类



