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fbuild a model
model = Seguential()

# input layer
model. add (Dense (78, activation="relu’))
model. add (Dropout (0. 2))

# hidden layer
model. add (Dense (39, activation="relu’))
model. add (Dropout (0. 2) )

# hidden layer

model. add (Dense (19, activation="relu’))
model. add (Dropout (0. 2))

& output layer

model. add(Dense (1, activation=" sigmoid’))

# compile model
model. compile (optimizer="adam”, loss=' binarv_crossentropy ,metrics=[" accuracy’])
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from catboost import CatBoostClassifier, Pool

pool_train = Pool(X_train, v_train)

pool_test = Pool(¥_test, y_test)

pool_val = Pool(X val, v_val)

model = CatBoostClassifier(learning rate=0.03,

iterations=1000,

early_stopping_rounds=100,

verbose=False,

random_state=0)
model. fit (pool_train, eval_set=pool_wal, plot=True):

from sklearn. metrics import accuracy_score, precision_score, recall_score, confusion matrix, precision recall curve
v_pred_test = model.predict (pool_test)

acc_test = accuracy_score(y_test, v_pred_test)

prec_test = precision_score(y_test, v_pred_test)

rec_test = recall_score(y_test, v_pred_test)

print (f’’ " Accuracy (test): {acc_test:.3f}

Precision (test): {prec_test:.3f}

Recall (test): {rec_test:.3f}’"7)

em = confusion_matrix(y_test, v_pred_test)

ax = sns. heatmap(ecm, cmap= viridis_r’, annot=True, fmt="d', square=True)

ax. set_xlabel (" Predicted’ )
ax. set_vlabel (" True') ;
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optimizer = 5
adam 0.888
sgd 0.887
RMSprop 0.887
adagrad 0.887
loss function = *
mean_squared_error 0.888
binary_ crossentropy 0.888
squared hinge 0.845
logcosh 0.888
Input+hidden layer Ly
. . : =
activation function
relu 0.888
tanh 0.888
exponential 0.198
linear 0.887
output layer Ly

activation function

sigmoid 0.888




tanh 0.887

softmax 0.802

relu 0.888
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v_proba_val = model.predict_proba(pool_val)[:, 1]

p val, r val, t_val = precision recall curve(y val, v_proba_val)
plt.plot(r_wval, p_val)

plt. xlabel (' Recall’)

plt. ylabel (' Precision’ ) ;

pmax = p_vallp_val != 1] . max()

t_all = np.insert(t_val, 0, 0)

t_adj_val = t_alllp_val == p_max]

y_adj_val = (y_proba_val > t_adj_val).astype(int)

p_adj_val precision_score(y_val, v_adj_val)
print (f’ Adjusted precision (validation): {p_adj_val:.3f}’ )

v_proba_test = model.predict_proba(pool_test)[:, 1]
y_adj_test = (y_proba_test > t_adj_val).astype(int)
p_adj_test = precision_score(y_test, y_adj_test)
r_adj_test = recall_score(y_test, v_adj_test)
print (f'’’ Adjusted precision (test): ({p_adij_test:.3f}

Adjusted recall (test): {r_adj_test:.3f}’’’)

em_test = confusion_matrix(y_test, y_adj_test)

ax = sns.heatmap(cm_test, cmap='viridis_r’, annot=True, fmt="d, square=True)
ax. set_xlabel (' Predicted’ )

ax. set_ylabel ( True’) ;
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5 Adjusted precision (test): 1.000
Adjusted recall (test): ©.405
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. https://zh.wikipedia.org/wiki/%E4%BA%BA%ES5%B7%A5%E7%A5%9E%E7%
BB%8F%E7%BD%91%E7%BB%9C

. https://kknews.cc/code/ejrk4pr.html

. https://www.twblogs.net/a/5bd379212b717778ac204cdc

. https://www.kaggle.com/tomasmantero/minimizing-risks-for-loan-investments-
keras-ann#1.-Introduction

. https://www.kaggle.com/pavlofesenko/minimizing-risks-for-loan-
investments/notebook#3.-Modelling-approach

. https://www.mdeditor.tw/pl/p4Eg/zh-tw

11



	摘要
	1.緒論
	1.1研究背景
	1.2研究動機與目的

	2.文獻回顧
	2.1類神經網路(Neural Network，NN)
	2.2 CatBoost

	3.研究方法
	3.1研究架構
	3.2資料分析
	3.3資料前處理
	3.4模型建構
	3.4.1類神經網路
	3.4.2 CatBoost


	4.個案研究
	4.1類神經網路
	4.1.1參數調整
	4.1.2輸出結果

	4.2 CatBoost
	4.2.1模型改善
	4.2.2輸出結果


	5.結論
	6.參考文獻

