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[Tporpamuuii Kox peanizaiii METOy MPOTHO3YBAHHSA LIH IIU(PPOBOTO aKTUBY

def shuffle in unison(a, b):
assert len(a) == len (b)

shuffled a

np.empty(a.shape, dtype=a.dtype)

shuffled b = np.empty (b.shape, dtype=b.dtype)
permutation = np.random.permutation(len(a))
for old index, new index in enumerate (permutation) :
shuffled a[new index] = al[old index]
shuffled b[new index] = b[old index]
return shuffled a, shuffled b
def create Xt Yt (X, y, percentage=0.9):
p = int(len(X) * percentage)
X train = X[0:p]
Y train = y[0:p]
X train, Y train = shuffle in unison(X train, Y train)
X test = X[p:]
Y test = yl[p:]
return X train, X test, Y train, Y test
data = pd.read csv('AAPL.csv') [::-1]
data = data.ix[:, 'Adj Close'].tolist()
# Uncomment below to use price change time series
# data = data.ix[:, 'Adj
Close'].pct change () .dropna () .tolist ()
plt.plot (data)
plt.show ()
WINDOW = 30
EMB SIZE = 1
STEP = 1

FORECAST 5

# Straightforward way for creating time windows
X, Y =11, []
for 1 in range (0, len(data), STEP):
try:
X 1 = data[i:1i+WINDOW]



y 1 = data[i1+WINDOW+FORECAST]
last close = x 1i[WINDOW-1]
next close =y 1i
if last close < next close:
y i =11, 0]
else:
y i = 1[0, 1]
except Exception as e:
print e
break
X.append(x 1)
Y.append(y 1)
X = [(np.array(x) - np.mean(x)) / np.std(x) for x in X] #
comment it to remove normalization
X, Y = np.array(X), np.array(Y)
X train, X test, Y train, Y test = create Xt Yt(X, Y)
model = Sequential ()
model.add (Dense (64, input dim=30,
activity regularizer=regularizers.12(0.01)))
model.add (BatchNormalization ())
model.add (LeakyReLU())
model .add (Dropout (0.5))
model.add (Dense (16,
activity regularizer=regularizers.12(0.01)))
model.add (BatchNormalization ())
model.add (LeakyReLU())
model.add (Dense (2))
model.add (Activation('softmax'))
opt = Nadam(lr=0.001)
reduce lr = ReducelLROnPlateau (monitor='val acc', factor=0.9,
patience=25, min 1r=0.000001, verbose=1)
checkpointer = ModelCheckpoint (filepath="test.hdf5",
verbose=1, save best only=True)
model.compile (optimizer=opt,
loss='categorical crossentropy',

metrics=["accuracy'])
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history = model.fit (X train, Y train,
nb epoch = 1,
batch size = 128,
verbose=1,
validation data=(X test, Y test),
callbacks=[reduce lr, checkpointer], shuffle=True)
plt.figure ()
plt.plot (history.history['loss'])
plt.plot (history.history['val loss'])
plt.title('model loss')
plt.ylabel ('loss')
plt.xlabel ('epoch')
plt.legend(['train', 'test'], loc='best')
plt.show ()
plt.figure()
plt.plot (history.history['acc'])
plt.plot (history.history['val acc'])
plt.title('model accuracy')
plt.ylabel ('accuracy')
plt.xlabel ('epoch')
plt.legend(['train', 'test'], loc='best')
plt.show ()
from sklearn.metrics import classification report
from sklearn.metrics import confusion matrix
pred = model.predict (np.array (X test))
C = confusion matrix([np.argmax(y) for y in Y test],
[np.argmax (y) for y in pred])
print C / C.astype(np.float) .sum(axis=)
FROM = 0
TO = FROM + 500
original = Y test[FROM:TO]
predicted = pred[FROM:TO]
plt.plot (original, color='black', label = 'Original data')
plt.plot (predicted, color='blue', label = 'Predicted data')
plt.show ()
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JTOIATOK b
BigomicTe kBamidikaiiitHoi po6oTH
. Hom.
Ilo3HaueHHs HavimenyBanns ) )
B1JIOMOCT1
TexcToBi TOKyMEHTH
1. [lTosicHIOBaIbHA 3aIIMCKa 67 c.
[H111 TOKYMEHTH
2. [Ipe3enTariiini Mmarepianu 18 nnakatiB
- - [Ipi3Bume Ta i Hara
IHIIIAJIA.
Po3pobus [Tporenko O. I. . Lo [udp rpymu | Kon nanp./cren,
n HeiipomepexeBuit miaxia 10
[lepesipus [Ps6osa H. B. BUPILIEHHS 33124 IPOTHO3YBaHHS ClIm-20-2 122
H.kouTp. |[ManeeBa LA. UiH 1HPOBOro aKTHBY XHYPE
3aTB. dinartos B.O. Kkadeapa 111




