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ДОДАТОК Б

ЛІСТИНГ ПРОГРАММИ

Б.1 Лістинг програми прогнозування

#%%
from numpy.lib.function_base import average
import tensorflow as tf
from collections import Counter

import matplotlib as mpl
import matplotlib.pyplot as plt
import numpy as np
import os
import pandas as pd

import DataPreprosesing as dp
import Visualize as visualize
import GetDataFromNationalBank as gd

stopSign = True

while stopSign:
currency = input("Please enter currency: ")
date = input("Please enter date to predict in format

D.MM.YYYY: ")

uni_data, trainSplit = dp.readDataFromFile(currency)
min = uni_data[:trainSplit].min()
max = uni_data[:trainSplit].max()

periodStartTime, periodEndTime =
gd.previousMonthBeforData(date)

dataStart = gd.selectAndWriteToFileDataForTrain(currency,
periodStartTime, periodEndTime)

data = dp.predictNormalizeData(dataStart, min, max)

dataX, dataY = dp.univariate_data(data, 0, 21,
20,
0,
0)

#Load the model
model_0 =

tf.keras.models.load_model(f'lstm_simple_{currency}_0.h5',
compile=False)
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model_0._name = 'model0'

model_1 =
tf.keras.models.load_model(f'lstm_simple_{currency}_1.h5',
compile=False)

model_1._name = 'model1'

model_2 =
tf.keras.models.load_model(f'lstm_simple_{currency}_2.h5',
compile=False)

model_2._name = 'model2'

model_3 = tf.keras.models.load_model(f'gru_{currency}_0.h5',
compile=False)

model_3._name = 'model3'

model_4 = tf.keras.models.load_model(f'gru_{currency}_1.h5',
compile=False)

model_4._name = 'model4'

model_5 = tf.keras.models.load_model(f'gru_{currency}_2.h5',
compile=False)

model_5._name = 'model5'

models = []
if currency == "dollar":

models = [model_0,model_1,model_2,model_4,model_5]
elif currency == "euro":

models = [model_0,model_2,model_3,model_4]

model_input = tf.keras.Input(shape=dataX.shape[-2:])
model_outputs = [model(model_input) for model in models]
ensemble_output = tf.keras.layers.Average()(model_outputs)
ensemble_model = tf.keras.Model(inputs=model_input,

outputs=ensemble_output)

predictionData = ensemble_model.predict(dataX)[0][0]
predictionVal = float(round(predictionData*(max -

min)+min,4))

print("---------------------------------------------------")
print("Previous values: ")
print(dataStart[:-1])
print("---------------------------------------------------")
print(f"Prediction for {date}")
print(predictionVal)
print("---------------------------------------------------")
stopSign = input("Write 'false' to stop: ")

# %%
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Б.2 Лістинг функцій збору даних

import requests
from datetime import datetime, timedelta
import numpy as np
import xml.etree.ElementTree as ET

## День появления нац валюты - 02.09.1996
## Последний день когда доллар был до 20 гривен - 05.02.2015
## Делаем прогнозы для доллара, канадского доллара и фунта.
## Учим две сети на двух наборах данных - каждый набор половина
стандарта
## Берем два периода данных ?

## dollar = 169
## canadian dollar = 29
## GBP = 163
## euro = 196
HOST = 'old.bank.gov.ua'
FILE_NAME = 'control/uk/curmetal/currency/search'
FORM_TYPE = 'searchPeriodForm'
TIME_STEP = 'daily'
OUTER = 'xml'
EXECUTE = "Виконати"

def previousMonthBeforData(date):
targetDate = datetime.strptime(date, "%d.%m.%Y").date()
periodStartTime = (targetDate -

timedelta(30)).strftime("%d.%m.%Y")
periodEndTime = (targetDate -

timedelta(1)).strftime("%d.%m.%Y")
return str(periodStartTime), str(periodEndTime)

def writeDataToFile(fileName,root):
filePATH = f"C:/Users/Baku-

chan/Desktop/Diploma_Full/data/{fileName}"
file_writer = open(filePATH, "a")
file_writer.write("Date,Rate\n")

for child in root:
writeLine = ''
unitNumber = 1
for childOne in child:

if(childOne.tag == "date"):
writeLine += childOne.text + ","

if(childOne.tag == "number_of_units"):
unitNumber = int(childOne.text)

if(childOne.tag == "exchange_rate"):
rate =  round(float(childOne.text) /

unitNumber,ndigits=3)
writeLine += str(rate) + "\n"

file_writer.write(writeLine)
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file_writer.close()
return filePATH

def createInputArray(root):
data = []
for child in root:

unitNumber = 1
for childOne in child:

if(childOne.tag == "number_of_units"):
unitNumber = int(childOne.text)

if(childOne.tag == "exchange_rate"):
rate =  round(float(childOne.text) /

unitNumber,ndigits=3)
data.append(rate)

data.append(0)
return np.array(data[-21:])

def selectAndWriteToFileDataForTrain(currency, periodStartTime,
periodEndTime, writeToFile = None):

currency = str(currency)
if(currency == 'dollar'):

currency = '169'
fileName = 'dollar.csv'

elif(currency == 'canadian_dollar'):
currency = '29'
fileName = 'canadian_dollar.csv'

elif(currency == 'GBP'):
currency='163'
fileName = 'GBP.csv'

elif(currency == 'euro'):
currency='196'
fileName = 'euro.csv'

url =
(f'https://old.bank.gov.ua/control/uk/curmetal/currency/search?'
+

'formType=searchPeriodForm' +
f'&time_step=daily' +
f'&currency={currency}' +

f'&periodStartTime={periodStartTime}' +

f'&periodEndTime={periodEndTime}' +
f'&outer=xml' +
f'&execute=Виконати')

response = requests.get(url)
root = ET.fromstring(response.content)

if writeToFile:
return writeDataToFile(fileName,root)

else:
return createInputArray(root)
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Б.3 Лістинг функцій обробки даних

#%%
import numpy as np
import matplotlib as mpl
import matplotlib.pyplot as plt
import pandas as pd
import tensorflow as tf

## Data prosesing constant
## Step is value of prediction step.
## If we need to predict next one val after 3 days step is 3
STEP = 1

BATCH_SIZE = 256
BUFFER_SIZE = 10000

def readDataFromFile(currency):
df = pd.read_csv(f"C:/Users/Baku-

chan/Desktop/Diploma/data/{currency}.csv")
data = df['Rate']
data.index = df['Date']
trainSplit = int(0.8*len(data))
data = data.values
return data, trainSplit

def standardizeData(data, trainSplit):
uni_train_mean = data[:trainSplit].mean()
uni_train_std = data[:trainSplit].std()
uni_data = (data-uni_train_mean)/uni_train_std
return uni_data, uni_train_mean, uni_train_std

def normalizeData(data, trainSplit):

uni_train_min = data[:trainSplit].min()
uni_train_max = data[:trainSplit].max()

uni_data = (data-uni_train_min)/(uni_train_max -
uni_train_min)

return uni_data, uni_train_min, uni_train_max

def predictNormalizeData(data, min, max):
uni_data = (data-min)/(max - min)
return uni_data

def prepareTrainAndTestSets(data, trainSplit, testData,
univariate_past_history, univariate_future_target, number=0):

x_train_uni, y_train_uni = univariate_data(data, 0,
trainSplit,
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univariate_past_history,
univariate_future_target,
number)

x_val_uni, y_val_uni = univariate_data(data, trainSplit,
testData,
univariate_past_history,
univariate_future_target,
number)

x_test_uni, y_test_uni = univariate_data(data, testData,
None,
univariate_past_history,
univariate_future_target,
number)

return x_train_uni, y_train_uni, x_val_uni, y_val_uni,
x_test_uni, y_test_uni

def shuffleBatchCache(xSet,ySet):
univariate = tf.data.Dataset.from_tensor_slices((xSet, ySet))
univariate =

univariate.cache().shuffle(BUFFER_SIZE).batch(BATCH_SIZE).repeat
()
return univariate

##Form arrays of values to train and test
def univariate_data(dataset, start_index, end_index,
history_size, target_size, number):
data = []
labels = []

start_index = start_index + history_size +number
if end_index is None:
end_index = len(dataset) - target_size

for i in range(start_index, end_index):
indices = range(i-history_size, i)
# Reshape data from (history_size,) to (history_size, 1)
data.append(np.reshape(dataset[indices], (history_size, 1)))
labels.append(dataset[i+target_size])

return np.array(data), np.array(labels)

return np.array(data), np.array(labels)

def returnDataToRealValues(predicted,
realValue,train_std,train_mean):

predictionVal =
float(round((predicted*train_std)+train_mean,4))

realVal =
float(round(((round(realValue,7))*train_std)+train_mean,4))

infelicity = float(predictionVal - realVal)
return infelicity

# %%
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Б.4 Лістинг функцій навчання нейронної мережі LSTM

#%%
import tensorflow as tf

import matplotlib as mpl
import matplotlib.pyplot as plt
import numpy as np
import os
import pandas as pd

from collections import Counter

import DataPreprosesing as dp
import Visualize as visualize

currency = "dollar"
number = 1
univariate_past_history = 20
univariate_future_target = 0
BATCH_SIZE = 256
BUFFER_SIZE = 10000

EVALUATION_INTERVAL = 500
EPOCHS = 60
mpl.rcParams['figure.figsize'] = (8, 6)
mpl.rcParams['axes.grid'] = False

uni_data, trainSplit = dp.readDataFromFile(currency)
testData = int(trainSplit+ ((len(uni_data) - trainSplit)//2))

uni_data, uni_train_min, uni_train_max =
dp.normalizeData(uni_data, trainSplit)

x_train_uni, y_train_uni, x_val_uni, y_val_uni, x_test_uni,
y_test_uni = dp.prepareTrainAndTestSets(uni_data, trainSplit,
testData, univariate_past_history, univariate_future_target,
number)

testSize = len(x_test_uni)
train_univariate, val_univariate =
dp.shuffleBatchCache(x_train_uni,y_train_uni,x_val_uni,y_val_uni
)

simple_lstm_model = tf.keras.models.Sequential([
tf.keras.layers.LSTM(8, input_shape=x_train_uni.shape[-2:]),
tf.keras.layers.LeakyReLU(),
tf.keras.layers.Dense(1)

])

simple_lstm_model.compile(optimizer='Nadam', loss='mae')
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history = simple_lstm_model.fit(train_univariate, epochs=EPOCHS,
steps_per_epoch=EVALUATION_INTERVAL,
validation_data=val_univariate,

validation_steps=50)

visualize.plot_train_history(history, 'Multi-Step Training and
validation loss')

simple_lstm_model.save(f'C:/Users/Baku-
chan/Desktop/Diploma/lstm_simple_{currency}_{number}.h5')

for x, y in val_univariate.take(2):
plot = visualize.show_plot([x[0].numpy(), y[0].numpy(),

simple_lstm_model.predict(x)[0]], 0, 'Simple
LSTM model')
plot.show()

# %%
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Б.5 Лістинг функцій навчання нейронної мережі GRU

#%%
import tensorflow as tf

import matplotlib as mpl
import matplotlib.pyplot as plt
import numpy as np
import os
import pandas as pd

import DataPreprosesing as dp
import Visualize as visualize

from collections import Counter

## EVALUATION_INTERVAL=300 EPOCHS = 1000

currency = "euro"
number = 2
EVALUATION_INTERVAL = 500
EPOCHS = 60
univariate_past_history = 20
univariate_future_target = 1
STEP = 1
BATCH_SIZE = 256
BUFFER_SIZE = 10000

mpl.rcParams['figure.figsize'] = (8, 6)
mpl.rcParams['axes.grid'] = False

uni_data, trainSplit = dp.readDataFromFile(currency)
testData = int(trainSplit+ ((len(uni_data) - trainSplit)//2))

uni_data, uni_train_min, uni_train_max =
dp.normalizeData(uni_data, trainSplit)

x_train_uni, y_train_uni, x_val_uni, y_val_uni, x_test_uni,
y_test_uni = dp.prepareTrainAndTestSets(uni_data, trainSplit,
testData, univariate_past_history, univariate_future_target,
number)

testSize = len(x_test_uni)
train_univariate, val_univariate =
dp.shuffleBatchCache(x_train_uni,y_train_uni,x_val_uni,y_val_uni
)

simple_gru_model = tf.keras.models.Sequential([
tf.keras.layers.GRU(8, input_shape=x_train_uni.shape[-2:]),
# tf.keras.layers.Activation('linear'),
tf.keras.layers.LeakyReLU(),
tf.keras.layers.Dense(1)
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])

simple_gru_model.compile(optimizer='Nadam', loss='mae')
##was RMSprop
##was Adagrad - i like this one
## was Adadelta - no
## Adamax 80%
## Nadam 80%
## SGD no
##tf.keras.optimizers.SGD(lr=0.01, decay=1e-7, momentum=0.9,
nesterov=False)

step_history = simple_gru_model.fit(train_univariate,
epochs=EPOCHS,

steps_per_epoch=EVALUATION_INTERVAL,

validation_data=val_univariate,
validation_steps=50)

visualize.plot_train_history(step_history, 'Multi-Step Training
and validation loss')

simple_gru_model.save(f'C:/Users/Baku-
chan/Desktop/Diploma/gru_{currency}_{number}.h5')

for x, y in val_univariate.take(2):
plot = visualize.show_plot([x[0].numpy(), y[0].numpy(),

simple_gru_model.predict(x)[0]], 0, 'Simple
LSTM model')
plot.show()
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Б.6 Лістинг функції оцінки точності прогнозування

resulted = []

for i in range(0,10):
predicted = []
prediction = []
real = []
diferense = []
test_univariate =

tf.data.Dataset.from_tensor_slices((x_test_uni, y_test_uni))
test_univariate =

test_univariate.cache().shuffle(BUFFER_SIZE).batch(BATCH_SIZE).r
epeat()

for x, y in test_univariate.take(len(x_test_uni)):
predictionData = ensemble_model.predict(x)[0][0]
readlData = round(tf.keras.backend.get_value(y[0]),7)
predictionVal =

float(round(predictionData*(uni_train_max -
uni_train_min)+uni_train_min,4))

realVal = float(round(readlData*(uni_train_max -
uni_train_min)+uni_train_min,4))

infelicity = round(float(predictionVal - realVal),3)
diferense.append(infelicity)
if(infelicity > -0.100):

if(infelicity < 0.100):
predicted.append(True)

else:
predicted.append(False)

else:
predicted.append(False)

prediction.append(predictionVal)
real.append(realVal)

c = Counter(predicted)
mostlyGood = c[True]
calculatedAccurency = (mostlyGood/len(predicted))*100
print(round(calculatedAccurency,1))
resulted.append(round(calculatedAccurency,1))
i+=1

print(resulted)
print(min(resulted))
print(max(resulted))
print(average(resulted))


