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ABSTRACT

MACD is a well-known tool in Technical Analysis due to its successes of
producing profitable buy/sell signals when being appropriately modified or used in
combination with other tools. The simple and original usage of MACD itself has the
very low success rate; one of the reasons due to its nature of being a trend-following
indicator.

This project presents a solution that let the MACD give buy/sell signals before
its actual signals by mean of the newly maodified Signal Line based on the level of
certainty in an interpretation that a point is the lowest or highest of MACD in a
period. In addition, an improvement of the proposed method is developed by using
fuzzy logic to infer the trading weight for each buy/sell signal.

By testing the proposed method with the stock prices data in SET-100 index
and comparing with the original MACD and some existing methods, the result yields
the higher success rate and profit rate than the original MACD, and outperforms

some existing methods in term of profit rate.

Keywords : MACD, Fuzzy Logic, Trading System, Technical Analysis
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715197 n.2 Ms1euanssianuatululvg data.py

import pandas as pd

class DataDefinition (str):
def __new__(cls, name, colNumber, dtype):
return str.__new__(cls, name)

def __init__ (self, name, colNumber, dtype):
super(DataDefinition, self)._ init__ (name)
self.colNumber = colNumber
self.dtype = dtype

DATE = DataDefinition('date', @, 'S8')
OPEN = DataDefinition('epen', 1, 'f8')
HIGH = DataDefinition('high', 2, 'f8")

LOW = DataDefinition('low', 3, 'f8'")
CLOSE = DataDefinition( ‘close’, 4, 'f8"')

def _getRawData(uri="'../resources/stockdata/KBANK.csv'):
data = pd.read_csv(uri, dtype={DATE: DATE.dtype,
OPEN: OPEN.dtype, HIGH: HIGH.dtype,
LOW: LOW.dtype, CLOSE: CLOSE.dtype,
}, parse_dates=[@], index_col=0,
na_values='-")

return data.sort_index(ascending=True).dropna()

def getPricesData(symbol='KBANK', type='close'):
if type not in [OPEN, HIGH, LOW, CLOSE]:
raise Exception( 'param-value error: type=
type=x for x in {"open", "high", "low", "close"}")

"

+ type +'". Hint,

uri = ',./resources/stockdata/"' + symbol + '.csv’
rawData = None
try:
rawData = _getRawData(uri)
except:
raise Exception('error occur while parsing raw data. Hint, please
check if symbol="' + symbol + '" exists and matches the name of csv file.")

data = rawData[type]
return data

| ar s
A1919% 1.3 Ans1euanesvianuatululg ema.py

import pandas as pd
import pandas.stats.moments as mt

def getEMA(pricesData, n=12):
ema = pd.Series(mt.ewma(pricesData, span=n), index=pricesData.index)
return ema
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A15197 0.4 msrsuanssianuatululud macd.py

import pandas as pd
import pandas.stats.moments as mt
from ema import getEMA

def getMACDAndSignallLine(pricesData, nl, n2, n3):
ema_nl = getEMA(pricesData, nl)
ema_n2 = getEMA(pricesData, n2)
macd = ema_nl - ema_n2
signalline = pd.Series(mt.ewma(macd, span=n3), index=pricesData.index)
return macd, signalline

P oy o G . .
A15199 1.5 Arsrsnanssaduatululud modifiedsignalline.py

import pandas as pd
from macdtester.basic import getTradingPeriods, isAnUpCrossingPoint

def getModifiedSignallLine(macd, signalline, K):
periods = getTradingPeriods(macd, signalline)
modifiedSignalline = pd.Series(float( 'nan’), index=signalline.index)

for period in periods:

avmin = getAvailablyMinimumPointsInAPeriod(macd, signalline,
period)

avmax = getAvailablyMaximumPointsInAPeriod(macd, signalline,
period)

dmin = getMinimumCertainties(macd, signalline, period)

dmax = getMaximumCertainties(macd, signalline, period)

upCrossingPoint = None

for t in period:

if upCrossingPoint is None and isAnUpCrossingPoint(macd,
signalline, t):
upCrossingPoint = t

if upCrossingPoint is None:
hMinimum = macd[avmin[t]] - signallLine[avmin[t]]
modifiedSignalline[t] = signallLine[t] +
hMinimum* (dmin[t]**K)
elif t == period[-1]:
modifiedSignalline[t] = signalline[t]
else:
hMaximum = macd[avmax[t]] - signalline[avmax[t]]
modifiedSignalline[t] = signalline[t] +
hMaximum* (dmax[t]**K)

return modifiedSignalline

def getAvailablyMaximumPointsInAPeriod(macd, signalline, period):
avialablyMaximumPoints = pd.Series('’, index=period)
upCrossingPoint = None
for t in period:
if upCrossingPoint is None and isAnUpCrossingPoint(macd,
signalline, t):
upCrossingPoint = t
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if upCrossingPoint is not None:
avialablyMaximumPoints[t] = macd[upCrossingPoint:t].idxmax()

return avialablyMaximumPoints

def getAvailablyMinimumPointsInAPeriod(macd, signalline, period):
avialablyMinimumPoints = pd.Series('', index=period)
for t in period:
if isAnUpCrossingPoint(macd, signalline, t):
avialablyMinimumPoints[t] = macd[period[@]:t].idxmin()
break

avialablyMinimumPoints[t] = macd[period[@]:t].idxmin()
return avialablyMinimumPoints

def getMaximumCertainties(macd, signalline, period):
avmax = getAvailablyMaximumPointsInAPeriod(macd, signalline, period)
maximumCertainties = pd.Series('', index=period)
upCrossingPoint = None
for t in period:
if t == period[-1]:
maximumCertainties[t] = 1
break

if upCrossingPoint is None and isAnUpCrossingPoint(macd,
signalline, t):
upCrossingPoint = t

if upCrossingPoint is not None:
hCurrent = macd[t] - signalline[t]
hMaximum = macd[avmax[t]] - signallLine[avmax[t]]
maximumCertainties[t] = 1 - (hCurrent/float(hMaximum)) if
hMaximum != 8 else 1

return maximumCertainties

def getMinimumCertainties(macd, signalline, period):
avmin = getAvailablyMinimumPointsInAPeriod(macd, signalline, period)
minimumCertainties = pd.Series('', index=period)
for t in period:
if isAnUpCrossingPoint(macd, signalline, t):
minimumCertainties[t] = 1
break

hCurrent = macd[t] - signalline[t]

hMinimum = macd[avmin[t]] - signallLine[avmin[t]]

minimumCertainties[t] = 1 - (hCurrent/float(hMinimum)) if hMinimum
I= @ else 1

return minimumCertainties
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import numpy as np

def getTradingPeriods(macd, signalline):
downCrossingPoints = getDownCrossingPoints(macd, signalline)
periods = []
for i in xrange(len(downCrossingPoints)-1):

periods.append(macd[downCrossingPoints[i]:downCrossingPoints[i+1]].index)

return periods

def isAnUpCrossingPoint(macd, signalline, t):
i = macd.index.get loc(t)

if 1 >= 1 and (macd.ix[i] > signalline.ix[i]) and (macd.ix[i-1] <
signalline.ix[1i-1]):
return True
elif i >= 2 and (macd.ix[i] > signalline.ix[i]) and (macd.ix[i-1] ==
signalline.ix[i-1]) and (macd.ix[i-2] < signalline.ix[i-2]):
return True
else:
False

def isADownCrossingPoint(macd, signalline, t):
i = macd.index.get_loc(t)

if i »= 1 and (macd.ix[1] < signalline.ix[i]) and (macd.ix[i-1] >
signallLine.ix[i-1]):
return True
elif i »>= 2 and (macd.ix[i] < signalline.ix[i]) and (macd.ix[i-1] ==
signalline.ix[1-1]) and (macd.ix[i-2] > signalline.ix[i-2]):
return True
else:
False

def getUpCrossingPoints(macd, signalline):
upCrossingPointlist = []
firstDownCrossingExists = False
for t in macd.index:
if not firstDownCrossingExists and isADownCrossingPoint(macd,
signalline, t):
firstDownCrossingExists = True

if firstDownCrossingExists and isAnUpCrossingPoint(macd, signalline,
t)s
upCrossingPointlList.append(t)

return upCrossingPointlList

def getDownCrossingPoints(macd, signalline):
downCrossingPointList = []
for t in macd.index:
if isADownCrossingPoint(macd, signalline, t):
downCrossingPointList.append(t)
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return downCrossingPointlList

class Trade(object):
def __init__(self, buyPoint, sellPoint, capital, weight=1):
self.buyPoint = buyPoint
self.sellPoint = sellPoint
self.capital = capital
self.weight = weight

def getProfit(self, pricesData):
return ((pricesData[self.sellPoint] -
pricesData[self.buyPoint])/float(pricesData[self.buyPoint]))*self.capital*se
Lf.weight

class TotalTrade(object):
def __init__ (self, tradelList):
self.initialCapital = tradelist[@].capital
for trade in tradelist:
if trade.capital != self.initialCapital:
raise Exception('ALL trade in tradelist must have the same
capital. ")

self.tradelList = tradelist

def getProfitRate(self, pricesData):
if len(self.tradelist) ==
profitRate =
self.tradeList[@].getProfit(pricesData)/float(self.initialCapital)
else:
profits = np.array([trade.getProfit(pricesData) for trade in
self.tradelist])
profitRate = np.sum(profits)/float(self.initialCapital -
np.sum(profits[profits < @]))

return profitRate

def getUpCrossingPointInAPeriod(macd, signalline, period):
upCrossingPoint = None
for t in period:
if isAnUpCrossingPoint(macd, signalline, t):
upCrossingPoint = t
break

return upCrossingPoint

def getMaximumPointsInAPeriod(macd, signalline, period):
upCrossingPoint = None
for t in period:
if isAnUpCrossingPoint(macd, signalline, t):
upCrossingPoint = t
break

maximumPoint = macd[upCrossingPoint:period[-1]].idxmax()

return maximumPoint
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def getMinimumPointsInAPeriod(macd, signalline, period):
upCrossingPoint = None
for t in period:
if isAnUpCrossingPoint(macd, signalline, t):
upCrossingPoint = t
break

minimumPoint = macd[period[@]:upCrossingPoint].idxmin()

return minimumPoint

A15197 1.7 Msrauanasianuatululvg plot.py

import pandas as pd

import matplotlib.pyplot as plt

import numpy as np

from matplotlib import ticker, font_manager

class IndexManager(object):
def __init__(self, indexSeries):
self.index = indexSeries
self.evenlyIndex = pd.Series(np.arange(len(indexSeries)),
index=1indexSeries)

def evenlyIndexToDateTimeIndex(self, x):
&ry:
return self.index[x]
except:
return None

def datetimeIndexToEvenlyIndex(self, d):
try:
return self.evenlyIndex[d]
except:
return None

def dateMappingFormatter(self, x, pos=None):
d = self.evenlyIndexToDateTimeIndex(int(x + ©.5))
if d is not None:
return d.strftime( '%b\n%y")
else:
return "’
def standardPlot(pricesData, macd, signalline, show=True):
idm = IndexManager(pricesData.index)
plt.rc('axes', grid=True)
plt.rc('grid’, color="6.75"', linestyle='-"', linewidth=0.5)
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left, width = 1, 0.8
rectl = [left, 0.6, width, ©.3]
rect2 = [left, 6.1, width, 9.5]

fig = plt.figure(facecolor='white')

axescolor = '#f9f9f9' # the axes background color

axl = fig.add_axes(rectl, axisbg=axescolor) #left, bottom, width,
height

ax2 = fig.add_axes(rect2, axisbg=axescolor, sharex=axl)

#we don't want to label all indices, just the first day in each month
are enough
#this function return the list of the (evenly) indices of the first day
in each month
def getIndexOfFirstDayEachMonth(datearr):
dateSeries = pd.Series(datearr.month)
isFirstDay = np.ones_like(dateSeries, dtype=np.bool)
isFirstDay[1:] = (dateSeries[1:] != dateSeries[:-1])
return dateSeries.index[isFirstDay]

#we then use the above mentioned list as a 'FixedLocator' and set it as
the major locator

axl.xaxis.set_major_locator(ticker.FixedLocator(getIndexOfFirstDayEachMonth(
pricesData.index)))

#only the indices in the locator will be labeled, the plotter will ask
the 'formatter' which labels corresponds to which indices
#this is the place where our mapping is used

axl.xaxis.set _major_formatter(ticker.FuncFormatter(idm.dateMappingFormatter)

)

#set nice left and right spaces
axl,set_xlim(idm.evenlyIndex[@] - 2, idm.evenlyIndex[-1] + 2)

axl.plot(idm.evenlyIndex, pricesData, color='black’, lw=2,
label="closing price")

ax2.plot(idm.evenlyIndex, macd, color='red', lw=1.5, label='MACD Line')

ax2.plot(idm.evenlyIndex, signalline, color='blue', lw=1, label='Signal
Line")

for label in axl.get_xticklabels():
label.set_visible(False)

axl.yaxis.set_major_locator(ticker.MaxNLocator(5, prune='both'))
ax2.yaxis.set_major_locator(ticker.MaxNLocator(5, prune='both'))

props = font_manager.FontProperties(size=10)

legl = axl.legend(loc='best', shadow=True, fancybox=True, prop=props,
scatterpoints=1, markerscale=1)

legl.get_frame().set_alpha(@.5)

leg2 = ax2.legend(loc='best', shadow=True, fancybox=True, prop=props,
scatterpoints=1, markerscale=1)
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leg2.get_frame().set_alpha(®.5)
if show: plt.show()
return fig

def addModifiedSignallLine(fig, modifiedSignallLine, color='violet’,
show=True):

idm = IndexManager(modifiedSignalline.index)

ax2 = fig.get_axes()[1]

ax2.plot(idm.evenlyIndex, modifiedSignallLine, color=color, lw=1,
label="Modified Signal Line')

if show: plt.show()

return fig

def addMarkers(fig, macd, tList, markerSize=4@, color='#@8CcCo8",
show=True):

idm = IndexManager(macd.index)

ax2 = fig.get_axes()[1]

ax2.scatter(idm.evenlyIndex[tList], macd[tList], color=color,
s=markerSize)

if show: plt.show()

return fig

A15199 n.8 mMs1suanssaruatululwg fuzzy.py

import numpy as np
import matplotlib.pyplot as plt

class Universe(object):
def __init_ (self, lower, upper):
assert lower <= upper
self.lower = lower
self.upper = upper

def contains(self, value):
return self.lower <= value and value <= self.upper

def contains_all(self, values):
values = np.array(values)
return (self.lower <= values).all() and (values <=
self.upper).all()

def sample(self, step=None):
if step is None:
step = 0.01 if self.upper - self.lower <= 1@ else 8.1

return np.arange(self.lower, self.upper, step)
def __eq__(self, other):

return other is not None and isinstance(other, Universe) and
other.lower == self.lower and other.upper == self.upper
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class Variable(object):
def __init__(self, universe):
assert isinstance(universe, Universe)
self.universe = universe
self.value = None
self.terms = dict()
self.abcd_for_term = dict()

def set_value(self, value):
assert self.universe.contains(value) or value is None
self.value = value

def set_term(self, term_name, abcd=(None,None,None,None),
description=""):
assert len(abcd) ==
if self.abcd_for_term.has_key(term_name):
for 1 in xrange(len(abcd)):
if abcd[i] is not None and abcd[i] != "":
self.abcd_for_term[term_name][i] = abcd[i]
else:
self.abcd_for_term[term_name] = list(abcd)

if all((param is not None and param != "') for param in
self.abcd_for_term[term_name]):
self.terms[term_name] = FuzzySet(self.universe,
self.abcd_for_term[term_name], description=description)
else:
self.terms[term_name] = None

def fuzzify(self, term_name):
if self.terms[term_name] is None:
print [type(param) for param in self.abcd_for_term[term_name]]
assert all((type(param) in [int, float]) for param in
self.abcd_for_term[term_name])
raise Exception("Some parameters have not been set for term:
%s, params: %s" % (term_name, str(self.abcd_for_term[term_name])))

return self.terms[term_name](self.value)

def defuzzify(self, accum_mf):
outs = self.universe.sample()
weights = accum_mf(outs)
sum_weights = weights.sum()
out = (outs * weights).sum()/sum_weights if sum_weights != @ else
None
self.set_value(out)

return out

def displayterm(self, term_name, x1im):
if self.terms[term_name] is None:
raise Exception("Some parameters have not been set for term:
%s, params: %s" % (term_name, str(self.abcd_for_term[term_name])))
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fig = plt.figure(facecolor="'white")

ax = fig.add_axes([©.1, 8.1, 0.8, 0.8])
ax.set_xlim(x1lim)

ax.set_ylim(®, 1.2)

X
y

self.universe.sample(step=0.005)
self.terms[term_name](x)

ax.plot(x,y,lw=3)
ax.set_title(term_name, tontsize=20)
plt.show()

class FuzzySet(object):

def __init__ (self, universe, abcd, mf=None, description='"):
assert isinstance(universe, Universe)

assert (abcd is not None and mf is None) or (abcd is None and mf is

not None)

if abcd is not None:

assert len(abcd) == 4 and universe.contains_all(abcd)
self.mf = FuzzySet.fuzzy_number_mf(*abcd)

else:
self.mf = mf

self.universe = universe
self.description = description

def _ _call_ (self, values):
assert self.universe.contains_all(values)
return self.mf(values)

def __and__(self, other):
assert isinstance(other, (int, float, FuzzySet))
if isinstance(other, FuzzySet):
assert self.universe == other.universe
def new_mf(x):
return FuzzyOperation.AND(self(x), other(x))
else:
def new_mf(x):
return FuzzyOperation.AND(self(x), other)

return FuzzySet(self.universe, None, mf=new_mf)

def __or__(self, other):
assert isinstance(other, (int, float, FuzzySet))
if isinstance(other, FuzzySet):
assert self.universe == other.universe
def new_mf(x):
return FuzzyOperation.OR(self(x), other(x))
else:
def new_mf(x):
return FuzzyOperation.OR(self(x), other)

return FuzzySet(self.universe, None, mf=new_mf)
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class fuzzy_number_mf(object):
def __init__ (self, a, b, c, d):
#assert a <= b and b <= c and c <= d
if not (a <= b and b <= c and ¢ <= d): raise Exception,
(%f <= Bf <= %f <= %f)' % (a, b, ¢, d)

def mf(x):

if x < a: return @
elif a <= x and x < b: return (x-a)/float(b-a)
elif b <= x and x < c¢: return 1
elif c <= x and x < d: return (d-x)/float(d-c)
elif x == d and d == c¢: return 1
else: return ©

self.func = np.frompyfunc(mf, 1, 1)

def __call__(self, x):
return self.func(x)

class FuzzyOperation(object):

@classmethod

def define_operation_and(cls, operation):
assert isinstance(operation, FuzzyOperation.Interface)
cls.AND = operation

@classmethod

def define_operation_or(cls, operation):
assert isinstance(operation, FuzzyOperation.Interface)
cls.OR = operation

class Interface(object):
def __call_ (self, a, b): raise NotImplementedError

class MAX(Interface):
def __call_ (self, a, b):
return np.maximum(a, b)

class MIN(Interface):
def __call_ (self, a, b):
return np.minimum(a, b)

class PROD(Interface):
def __call_ (self, a, b):
return a * b

class SUM(Interface):
def __call_ (self, a, b):
return a + b

AND = MIN()
OR = MAX()

'not!
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class FuzzyRule(object):
def __init__ (self, antecedence, consequences):
self.antecedence = antecedence
self.consequences = consequences

def evaluate(self, inputs, outputs):

N ]

:param variable
:return g dictionary of the form {'z1': activ_mf_z1, 'z2':
activimf 22 sqv}
where zi is the output-variable's name and activ_mf_zi is the
corresponding result membership function from this rule's evaluation.

L)

w = self._aggregate(inputs)
activ_mf = self._activate(w, outputs)
return activ_mf

def _aggregate(self, inputs):

stack = []
for element in self.antecedence:
if isinstance(element, FuzzyOperation.Interface):
operation = element
tokenl = stack.pop()

fuzzified_valuel = tokenl if not isinstance(tokenl, tuple)
else inputs[tokenl[@]].fuzzify(tokenl[1])

token2 = stack.pop()

fuzzified_value2 = token2 if not isinstance(token2, tuple)
else inputs[token2[@]].fuzzify(token2[1])

result_token = operation(fuzzified_valuel,
fuzzified_value2)
stack.append(result_token)
else:
stack.append(element)

if len(stack) != 1: print stack
assert len(stack) ==

token = stack.pop()
w = token if not isinstance(token, tuple) else
inputs[token[@]].fuzzify(token[1])

return w

def _activate(self, w, outputs):
activ_mf = dict()
for element in self.consequences:
variable_name, term_name = element
activ_mf[variable_name] =
outputs[variable_name].terms[term_name] & w

return activ mf
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class FIS(object):
def __init__ (self):
self._define(self.fuzzydefinition)

def get_inputs(self):
return self.inputs

def get_outputs(self):
return self.outputs

def set_inputs(self, **kwargs):
assert set(kwargs.keys()) == set(self.inputs.keys())

for key, value in kwargs.iteritems():
assert self.inputs[key].universe.contains(value)
self.inputs[key].set_value(value)

return self

def set_term_param(self, variable_name, term_name, abcd):
self.inputs[variable_name].set_term(term_name, abcd=abcd)

return self

def evaluate(self):
accum_mf = dict()
for output_variable_name in self.outputs:
accum_mf[output_variable_name] = None

for rule in self.fuzzy_rules:
for output_variable_name in self.outputs:
activ_mf = rule.evaluate(self.inputs, self.outputs)
if output_variable_name in activ_mf.keys():
accum_mf[output_variable_name] =
(activ_mf[output_variable_name]
if
accum_mf[output_variable_name] is None
else
accum_mf[output_variable_name] | activ_mf[output_variable_name])

for output_variable_name, output_variable in
self.outputs.iteritems():
output_variable.defuzzify(accum_mf[output_variable_name])

return self

def _define(self, definition):
properties = {'inputs': None, ‘'outputs': None, 'fuzzy rules’': None}
definition(properties)
assert properties['inputs'] is not None
assert properties[ 'outputs'] is not None
assert properties[ 'fuzzy rules'] is not None
self.inputs = properties[ "inputs']
self.fuzzy_rules = properties[ 'fuzzy rules']
self.outputs = properties[ 'outputs’]
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return self

def fuzzydefinition(self, properties):
REAL = Universe(-999, 999)
NORM = Universe(©, 1)

#inputs
properties[ '"inputs'] = {'dmin’': Variable(NORM),
'macd_avmin': Variable(REAL)}

#outputs
properties[ 'outputs’'] = {'z’': Variable(NORM)}

#input terms
properties[ "inputs'][ 'dmin'].set_term( '"MIN-CONFIDENCE', abcd=(0, 1,
1, 1))

properties[ "inputs'][ 'macd _avmin'].set_term( 'MACD-HIGH',
abcd=(None, None, REAL.upper, REAL.upper))

properties[ 'inputs'][ 'macd _avmin'].set_term( 'MACD-LOW',
abcd=(REAL.lower, REAL.lower, None, None))

properties[ "inputs'][ 'macd_avmin'].set_term( 'MACD-MEDIUM",
abcd=(None, None, None, None))

#output_terms
properties[ 'outputs']['z'].set_term( 'TRADE-CONFIDENCE', abcd=(@, 1,
LR 1]

1))

properties[ 'outputs']['z"].set_term( 'TRADE-DOUBT', abcd=(0@, @, 0,

#fuzzy_rules
AND = FuzzyOperation.MIN()
OR = FuzzyOperation.MAX()
properties[ 'fuzzy rules'] = [
FuzzyRule(antecedence = (( 'dmin’, 'MIN-
CONFIDENCE'),),
consequences = (('z", 'TRADE-CONFIDENCE'),)),

FuzzyRule(antecedence = (( 'macd_avmin', 'MACD-

LOW'),),
consequences = (('z', 'TRADE-CONFIDENCE'),)),

FuzzyRule(antecedence = (('macd_avmin', 'MACD-
HIGH'), ('macd_avmin', 'MACD-MEDIUM'), OR),
consequences = (('z', 'TRADE-DOUBT'),))
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from macdtester.basic import isAnUpCrossingPoint, isADownCrossingPoint,
Trade, \
TotalTrade, getTradingPeriods
from macdtester.macd import getMACDAndSignallLine
import numpy as np
from macdtester.data import getPricesData
import os
import pandas as pd

def isABuyPoint(macd, signalline, t):
if isAnUpCrossingPoint(macd, signalline, t):
return True
else:
return False

def isASellPoint(macd, signalline, t):
if isADownCrossingPoint(macd, signalline, t):
return True
else:
return False

def getTotalTradesInAPeriod(macd, signalline, period):

tradelist = []

buyPoint = None

sellPoint = None

capital = 1

for t in period:

if buyPoint is None and isABuyPoint(macd, signalline, t):
buyPoint = t

if buyPoint is not None and isASellPoint(macd, signalline, t):
sellPoint = t

if sellPoint is not None:
tradelist.append(Trade(buyPoint, sellPoint, capital))
buyPoint = None
sellPoint = None

if len(tradeList) > @:

return TotalTrade(tradelList)
else:

return None

def originalMACDTest(pricesData, macd, signallLine):
periods = getTradingPeriods(macd, signalLine)
profitRatelList = []
successlist = []
for period in periods:
totalTrade = getTotalTradesInAPeriod(macd, signalline, period)
if totalTrade is not None:
profitRate = totalTrade.getProfitRate(pricesData)
profitRatelist.append(profitRate)
if profitRate > @:
successlList.append(1)
else:




77

o '
M99 n.9(wD)

successList.append(®@)

if len(profitRateList) > @:

return np.mean(successList), np.mean(profitRatelist)
else:

return None, None

def getAllBuyPoints(pricesData, macd, signhalline):

periods = getTradingPeriods(macd, signallLine)

allBuyPoints = []

for period in periods:
totalTrade = getTotalTradesInAPeriod(macd, signalline, period)
if totalTrade is not None:

for trade in totalTrade.tradelist:
allBuyPoints.append(trade.buyPoint)

return allBuyPoints

def getAllSellPoints(pricesData, macd, signalline):

periods = getTradingPeriods(macd, signallLine)

allSellPoints = []

for period in periods:
totalTrade = getTotalTradesInAPeriod(macd, signalline, period)
if totalTrade is not None:

for trade in totalTrade.tradelList:
allSellPoints.append(trade.sellPoint)

return allSellPoints

def originalMACDTestWithSET10@(verbose=False):

directory = '../resources/stockdata/’

ignorelList [ 'BANPU", 'MAKRO', 'VGI', 'STPI']

symbollList [f.replace('.csv',"’) for f in os.listdir(directory) if
f.endswith('.csv') and f.split(’'."')[@] not in ignorelList]

resultList = pd.DataFrame({ 'success rate': None, 'profit rate': None},
index=symbolList)

for symbol in symbolList:
if verbose: print ‘testing ' + symbol +
pricesData = getPricesData(symbol=symbol)
macd, signalline = getMACDAndSignallLine(pricesData, 12, 26, 9)

1 1 [
LU

pricesData = pricesData[25:]

macd = macd[25:]

signalline = signallLine[25:]

successRate, profitRate = originalMACDTest(pricesData, macd,
signalline)

resultlist[ 'profit rate’][symbol] = profitRate
resultlList[ 'success rate'][symbol] = successRate
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if verbose:
import webbrowser
f = open(os.getcwd() + '/temp.html', 'w')
f.write('Original MACD test with SET-108")
f.write(resultlList.to_html())
f.close()
webbrowser.open(os.getcwd() + '/temp.html', new=2)

resultList = resultList.dropna()

avgSuccessRate = resultlist| 'success rate'].mean()
avgProfitRate = resultList[ ‘profit rate'].mean()
return avgSuccessRate, avgProfitRate

A15199 .10 ansreuanssvaduatululng tradingtest_macdri.py

from macdtester.basic import isAnUpCrossingPoint, isADownCrossingPoint,
Trade, \
TotalTrade, getTradingPeriods
from macdtester.macd import getMACDAndSignalline
import numpy as np
import os
import pandas as pd
from macdtester.data import getPricesData

def isABuyPoint(macd, signalline, t):

i = macd.index.get_loc(t)

if- (i »>=2 and
macd.ix[i] » signallLine.ix[i] and
macd.ix[i-1] > signalline.ix[i-1] and
isAnUpCrossingPoint(macd, signalline, macd.index[i-2])):
return True

else:
return False

def isASellPoint(pricesData, macd, signalline, buyPoint, t):
profitRate = (pricesData[t] -
pricesData[buyPoint])/float(pricesData[buyPoint])
if profitRate »= 6.03 or isADownCrossingPoint(macd, signalline, t):
return True
else:
return False

def getTotalTradesInAPeriod(pricesData, macd, signalline, period):

tradelist = []

buyPoint = None

sellPoint = None

capital =1

for t in period:

if buyPoint is None and isABuyPoint(macd, signhalline, t):
buyPoint = t

if buyPoint is not None and isASellPoint(pricesData, macd,
signalline, buyPoint, t):
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sellPoint = t

if sellPoint is not None:
tradelist.append(Trade(buyPoint, sellPoint, capital))
buyPoint = None
sellPoint = None

if len(tradeList) > @:

return TotalTrade(tradelist)
else:

return None

def MACDR1Test(pricesData, macd, signalline):
periods = getTradingPeriods(macd, signalline)
profitRatelist = []
successList = []
for period in periods:
totalTrade = getTotalTradesInAPeriod(pricesData, macd, signalline,
period)
if totalTrade is not None:
profitRate = totalTrade.getProfitRate(pricesData)
profitRatelist.append(profitRate)
if profitRate > @:
successList.append(1)
else:
successlList.append(@)

if len(profitRatelist) > ©:

return np.mean(successList), np.mean(profitRatelist)
else:

return None, None

def getAllBuyPoints(pricesData, macd, signalline):
periods = getTradingPeriods(macd, signalline)
allBuyPoints = []
for period in periods:
totalTrade = getTotalTradesInAPeriod(pricesData, macd, signalline,
period)
if totalTrade is not None:
for trade in totalTrade.tradelist:
allBuyPoints.append(trade.buyPoint)

return allBuyPoints

def getAllSellPoints(pricesData, macd, signallLine):
periods = getTradingPeriods(macd, signalline)
allSellPoints = []
for period in periods:
totalTrade = getTotalTradesInAPeriod(pricesData, macd, signalline,
period)
if totalTrade is not None:
for trade in totalTrade.tradelist:
allSellPoints.append(trade.sellPoint)
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return allSellPoints

def MACDR1TestWithSET1@e@(verbose=False):

directory = '../resources/stockdata/’

ignorelist = [ 'BANPU', 'MAKRO', 'VGI', 'STPI']

symbollList = [f.replace('.csv’,'") for f in os.listdir(directory) if
f.endswith('.csv') and f.split('.')[@] not in ignorelList]

resultList = pd.DataFrame({ 'success rate': None, 'profit rate’: None},
index=symbollist)

for symbol in symbollist:
if verbose: print 'testing ' + symbol +
pricesData = getPricesData(symbol=symbol)
macd, signalline = getMACDAndSignallLine(pricesData, 12, 26, 9)

pricesData = pricesData[25:]

macd = macd[25:]

signallLine = signallLine[25:]

successRate, profitRate = MACDR1Test(pricesData, macd, signalline)

resultlist[ 'profit rate'][symbol] = profitRate
resultlist[ 'success rate'][symbol] = successRate

if verbose:
import webbrowser
f = open(os.getcwd() + ‘/temp.html', 'w')
f.write( 'Original MACD test with SET-100")
f.write(resultList.to_html())
f.close()
webbrowser.open(os.getcwd() + "/temp.html', new=2)

resultlist = resultlList.dropna()

avgSuccessRate = resultlList[ 'success rate'].mean()
avgProfitRate = resultList[ 'profit rate'].mean()
return avgSuccessRate, avgProfitRate
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from macdtester.basic import isAnUpCrossingPoint, isADownCrossingPoint,
Trade, \
TotalTrade, getTradingPeriods
import numpy as np
import os
import pandas as pd
from macdtester.data import getPricesData
from macdtester.macd import getMACDAndSignallLine

def isABuyPoint(pricesbata, macd, signalline, t):

i = macd.index.get_loc(t)

if (i »=2 and
macd.ix[1] » signallLine.ix[i] and
macd.ix[1-1] » signalline.ix[i-1] and
isAnUpCrossingPoint(macd, signalline, macd.index[i-2]) and
(macd.ix[i] - signalline.ix[i])/float(pricesData.ix[i]) »>= @.005):
return True

else:
return False

def isASellPoint(pricesData, macd, signalline, buyPoint, t):
profitRate = (pricesData[t] -
pricesData[buyPoint])/float(pricesData[buyPoint])
if profitRate »>= ©.03 or isADownCrossingPoint(macd, signalline, t):
return True
else:
return False

def getTotalTradesInAPeriod(pricesData, macd, signhalline, period):

tradelist = []

buyPoint = None

sellPoint = None

capital =1

for t in period:

if buyPoint is None and isABuyPoint(pricesData, macd, signalline,
t )
buyPoint = t

if buyPoint is not None and isASellPoint(pricesData, macd,
signalline, buyPoint, t):
sellPoint = t

if sellPoint is not None:
tradelist.append(Trade(buyPoint, sellPoint, capital))
buyPoint = None
sellPoint = None

if len(tradelList) > ©:

return TotalTrade(tradelList)
else:

return None

def MACDR2Test(pricesData, macd, signallLine):
periods = getTradingPeriods(macd, signalline)
profitRatelist = []
successList = []
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for period in periods:
totalTrade = getTotalTradesInAPeriod(pricesData, macd, signalline,
period)
if totalTrade is not None:
profitRate = totalTrade.getProfitRate(pricesData)
profitRatelList.append(profitRate)
if profitRate > 0:
successList.append(1)
else:
successList.append(@)

if len(profitRatelist) > ©:

return np.mean(successList), np.mean(profitRatelist)
else:

return None, None

def getAllBuyPoints(pricesData, macd, signalline):
periods = getTradingPeriods(macd, signalline)
allBuyPoints = []
for period in periods:
totalTrade = getTotalTradesInAPeriod(pricesData, macd, signalline,
period)
if totalTrade is not None:
for trade in totalTrade.tradelist:
allBuyPoints.append(trade.buyPoint)

return allBuyPoints

def getAllSellPoints(pricesData, macd, signalline):
periods = getTradingPeriods(macd, signalline)
allSellPoints = []
for period in periods:
totalTrade = getTotalTradesInAPeriod(pricesData, macd, signalline,
period)
if totalTrade is not None:
for trade in totalTrade.tradelist:
allSellPoints.append(trade.sellPoint)

return allSellPoints

def MACDR2TestWithSET10@(verbose=False):

directory = '../resources/stockdata/’

ignorelList = [ 'BANPU', 'MAKRO', 'VGI', 'STPI']

symbollList = [f.replace('.csv','’) for f in os.listdir(directory) if
f.endswith('.csv') and f.split(’'.")[@] not in ignorelList]

resultlList = pd.DataFrame({'success rate': None, 'profit rate': None},
index=symbollList)

for symbol in symbollist:
if verbose: print 'testing ' + symbol + '
pricesData = getPricesData(symbol=symbol)
macd, signalline = getMACDAndSignalline(pricesData, 12, 26, 9)

pricesData = pricesData[25:]




83

A15147 n.11(si0)

macd = macd[25:]
signalline = signalline[25:]
successRate, profitRate = MACDR2Test(pricesData, macd, signallLine)

resultList[ 'profit rate'][symbol] = profitRate
resultlList[ 'success rate'][symbol] = successRate

if verbose:
import webbrowser
f = open(os.getcwd() + '/temp.html', 'w'")
f.write( 'Original MACD test with SET-160')
f.write(resultList.to_html())
f.close()
webbrowser.open(os.getcwd() + '/temp.html"', new=2)

resultlist = resultlList.dropna()

avgSuccessRate = resultlList[ 'success rate'].mean()
avgProfitRate = resultList[ 'profit rate'].mean()
return avgSuccessRate, avgProfitRate

a197497 .12 ms1euanesiadiuatululng tradingtest_modifiedsignalline.py

from macdtester.basic import isAnUpCrossingPoint, isADownCrossingPoint,
Trade, \
TotalTrade, getTradingPeriods, getUpCrossingPointInAPeriod
from macdtester.macd import getMACDAndSignalline
import numpy as np
import os
import pandas as pd
from macdtester.data import getPricesData
from macdtester.modifiedsignalline import getModifiedSignalline

def isABuyPoint(macd, modifiedSignalline, upPoint, t):
iup = macd.index.get_loc(upPoint)
i = macd.index.get_loc(t)
if i <= iup and isAnUpCrossingPoint(macd, modifiedSignalline, t):
return True
else:
return False

def isASellPoint(macd, modifiedSignalline, t):
if isADownCrossingPoint(macd, modifiedSignalline, t):
return True
else:
return False

def getTotalTradesInAPeriod(macd, modifiedSignalline, period, upPoint):
tradelist = []
buyPoint = None
sellPoint = None

capital =1
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for t in period:
if buyPoint is None and isABuyPoint(macd, modifiedSignalline,
upPoint, t):
buyPoint = t

if buyPoint is not None and isASellPoint(macd, modifiedSignalline,
ta
sellPoint = t

if sellPoint is not None:
tradelist.append(Trade(buyPoint, sellPoint, capital))
buyPoint = None
sellPoint = None

if len(tradelList) > @:

return TotalTrade(tradelList)
else:

return None

def modifiedSignallLineTest(pricesData, macd, signalline,
modifiedSignalline):
periods = getTradingPeriods(macd, signalline)
profitRatelist = []
successList = []
for period in periods:
upPoint = getUpCrossingPointInAPeriod(macd, signalline, period)
totalTrade = getTotalTradesInAPeriod(macd, modifiedSignalline,
period, upPoint)
if totalTrade is not None:
profitRate = totalTrade.getProfitRate(pricesData)
profitRatelist.append(profitRate)
if profitRate > @:
successlList.append(1)
else:
successList.append(@)

if len(profitRatelist) > @:

return np.mean(successList), np.mean(profitRatelist)
else:

return None, None

def getAllBuyPoints(pricesData, macd, signallLine, modifiedSignalline):
periods = getTradingPeriods(macd, signallLine)
allBuyPoints = []
for period in periods:
upPoint = getUpCrossingPointInAPeriod(macd, signallLine, period)
totalTrade = getTotalTradesInAPeriod(macd, modifiedSignalline,
period, upPoint)
if totalTrade is not None:
for trade in totalTrade.tradelist:
allBuyPoints.append(trade.buyPoint)

return allBuyPoints
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def getAllSellPoints(pricesData, macd, signalline, modifiedSignalline):
periods = getTradingPeriods(macd, signalline)
allSellPoints = []
for period in periods:
upPoint = getUpCrossingPointInAPeriod(macd, signalline, period)
totalTrade = getTotalTradesInAPeriod(macd, modifiedSignalline,
period, upPoint)
if totalTrade is not None:
for trade in totalTrade.tradelist:
allSellPoints.append(trade.sellPoint)

return allSellPoints

def modifiedSignallLineTestWithSET160(K=1, verbose=False):

directory = '../resources/stockdata/’

ignorelList = [ 'BANPU', 'MAKRO', 'VGI', 'STPI']

symbolList = [f.replace(’'.csv’','’) for f in os.listdir(directory) if
f.endswith('.csv') and f.split(’.')[@] not in ignorelList]

resultlList = pd.DataFrame({ 'success rate': None, 'profit rate’': None},
index=symbollList)

for symbol in symbollist:

if verbose: print 'testing ' + symbol +
pricesData = getPricesData(symbol=symbol)
macd, signalline = getMACDAndSignallLine(pricesData, 12, 26, 9)
modifiedSignallLine = getModifiedSignalline(macd, signalline, K)
pricesData = pricesData[25:]
macd = macd[25:]
signallLine = signhalLine[25:]
modifiedSignallLine = modifiedSignalline[25:]
successRate, profitRate = modifiedSignallineTest(pricesData, macd,

signalline, modifiedSignalline)

r r i

resultList[ 'profit rate'][symbol] = profitRate
resultlList[ 'success rate'][symbol] = successRate

if verbose:
import webbrowser
f = open(os.getcwd() + '/temp.html', 'w')
f.write( 'Original MACD test with SET-108')
f.write(resultlList.to_html())
f.close()
webbrowser.open(os.getcwd() + '/temp.html', new=2)

resultlist = resultlList.dropna()

avgSuccessRate = resultlList[ 'success rate’'].mean()
avgProfitRate = resultlist[ 'profit rate'].mean()
return avgSuccessRate, avgProfitRate
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from macdtester.basic import isAnUpCrossingPoint, isADownCrossingPoint,
Trade, \
TotalTrade, getTradingPeriods, getMaximumPointsInAPeriod,\
getMinimumPointsInAPeriod, getUpCrossingPointInAPeriod
import numpy as np
from macdtester.modifiedsignalline import
getAvailablyMinimumPointsInAPeriod, \
getMinimumCertainties
trom macdtester.fuzzy import FIS
import os
import pandas as pd
from macdtester.data import getPricesData
from macdtester.modifiedsignalline import getModifiedSignalline
from macdtester.macd import getMACDAndSignalline

def isABuyPoint(macd, modifiedSignalline, upPoint, t):
iup = macd.index.get_loc(upPoint)
i = macd.index.get_loc(t)
if i <= iup and isAnUpCrossingPoint(macd, modifiedSignalline, t):
return True
else:
return False

def isASellPoint(macd, modifiedSignalline, t):
if isADownCrossingPoint(macd, modifiedSignalline, t):
return True
else:
return False

def getTotalTradesInAPeriod(macd, modifiedSignalline, period, upPoint,
overBought, overSold, avmin, dmin):
tradelList = []
buyPoint = None
sellPoint = None
capital = 1
weight = None
for t in period:
if buyPoint is None and isABuyPoint(macd, modifiedSignalline,
upPoint, t):
buyPoint = t
weight = fuzzyInfer(overBought, overSold, macd[avmin[t]],
dmin[t])

if buyPoint is not None and isASellPoint(macd, modifiedSignalline,
t):
sellPoint = t

if sellPoint is not None:
tradelList.append(Trade(buyPoint, sellPoint, capital, weight))
buyPoint = None
sellPoint = None
weight = None
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if len(tradelList) > @:

return TotalTrade(tradelist)
else:

return None

def modsigTradingWeightTest(pricesData, macd, signalline,
modifiedSignalline, R):
periods = getTradingPeriods(macd, signalline)
profitRatelList = []
successlList = []
for i in xrange(len(periods)):
if i-R < @: continue

period = periods[i]
avmin = getAvailablyMinimumPointsInAPeriod(macd, signalline,
period)
dmin = getMinimumCertainties(macd, signalline, period)
overBought = getOverBought(macd, signalline, periods, i, R)
overSold = getOverSold(macd, signalLine, periods, i, R)
upPoint = getUpCrossingPointInAPeriod(macd, signalline, period)
totalTrade = getTotalTradesInAPeriod(macd, modifiedSignalline,
period, upPoint, overBought, overSold, avmin, dmin)
if totalTrade is not None:
profitRate = totalTrade.getProfitRate(pricesData)
profitRatelList.append(profitRate)
if profitRate > @:
successlList.append(1)
else:
successlList.append(0)

if len(profitRatelist) > @:

return np.mean(successList), np.mean(profitRatelist)
else:

return None, None

def getAllBuyPoints(pricesData, macd, signalline, modifiedSignalline, R):
from tradingtest_modifiedsignalline import getTotalTradesInAPeriod as
modsig_getTotalTradesInAPeriod
periods = getTradingPeriods(macd, signalline)
allBuyPoints = []

for i in xrange(len(periods)):
if i-R < @: continue

period = periods[i]
upPoint = getUpCrossingPointInAPeriod(macd, signalline, period)
totalTrade = modsig_getTotalTradesInAPeriod(macd,
modifiedSignallLine, period, upPoint)
if totalTrade is not None:
for trade in totalTrade.tradelist:
allBuyPoints.append(trade.buyPoint)

return allBuyPoints
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def getAllSellPoints(pricesData, macd, signalline, modifiedSignallLine, R):

from tradingtest_modifiedsignalline import getTotalTradesInAPeriod as
modsig_getTotalTradesInAPeriod

periods = getTradingPeriods(macd, signalline)

allSellPoints = []

for i in xrange(len(periods)):
if i-R < @: continue

period = periods[i]
upPoint = getUpCrossingPointInAPeriod(macd, signalline, period)
totalTrade = modsig_getTotalTradesInAPeriod(macd,
modifiedSignalline, period, upPoint)
if totalTrade is not None:
for trade in totalTrade.tradelist:
allSellPoints.append(trade.sellPoint)

return allSellPoints

def getOverBought(macd, signallLine, periods, i, R):
if i-R < ©:
raise Exception( 'R is too much.')

maxPoint = getMaximumPointsInAPeriod(macd, signalline, periods[i-R])
overBought = macd[maxPoint]
return overBought

def getOverSold(macd, signalline, periods, i, R):
if i-R < @:
raise Exception( 'R is too much.')

minPoint = getMinimumPointsInAPeriod(macd, signalline, periods[i-R])
overSold = macd[minPoint]
return overSold

fis = FIS()
MaxDefuzz = fis.outputs['z'].defuzzify(fis.outputs[‘'z'].terms[ 'TRADE-
CONFIDENCE'])
MinDefuzz = fis.outputs['z'].defuzzify(fis.outputs[ ' 'z'].terms[ 'TRADE-
DOUBT'])
def fuzzyInfer(overBought, overSold, macd_avmin, dmin):

half = (overBought + overSold)/2.©

oneForth = (overSold + half)/2.80

threeForth = (overBought + half)/2.8

fis.set_term_param( 'macd_avmin', 'MACD-HIGH', abcd=(half, overBought,
)

fis.set_term_param( ‘'macd_avmin', 'MACD-LOW', abcd=("', '', overSold,
half))

fis.set_term_param( ‘'macd_avmin', 'MACD-MEDIUM', abcd=(oneForth, half,
half, threeForth))

fis.set_inputs(macd_avmin=macd_avmin, dmin=dmin)
z = fis.evaluate().get_outputs()['z'].value
w = (z-MinDefuzz)/float(MaxDefuzz-MinDefuzz)
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return w

def modsigTradingWeightTestWithSET100(K=1, R=1, verbose=False):
directory = '../resources/stockdata/"’
ignorelist = [ 'BANPU', 'MAKRO', 'VGI', 'STPI']
symbolList = [f.replace('.csv’,'') for f in os.listdir(directory) if
f.endswith('.csv') and f.split('."')[@] not in ignoreList]

resultlList = pd.DataFrame({ 'success rate': None, 'profit rate’: None},
index=symbolList)

for symbol in symbollist:

if verbose: print 'testing ' + symbol +
pricesData = getPricesData(symbol=symbol)
macd, signallLine = getMACDAndSignallLine(pricesData, 12, 26, 9)
modifiedSignalline = getModifiedSignalline(macd, signalline, K)
pricesData = pricesData[25:]
macd = macd[25:]
signalLine = signalline[25:]
modifiedSignalline = modifiedSignallLine[25:]
successRate, profitRate = modsigTradingWeightTest(pricesData, macd,

signalline, modifiedSignallLine, R)

resultList[ 'profit rate’][symbol] = profitRate
resultList[ 'success rate'][symbol] = successRate

if verbose:
import webbrowser
f = open(os.getcwd() + '/temp.html', 'w')
f.write( 'Original MACD test with SET-100")
f.write(resultList.to_html())
f.close()
webbrowser.open(os.getcwd() + '/temp.html', new=2)

resultlist = resultList.dropna()

avgSuccessRate = resultlList[ ‘success rate'].mean()
avgProfitRate = resultlList[ 'profit rate’'].mean()
return avgSuccessRate, avgProfitRate
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## prepare data for a single data

print ‘preparing data...'

symbol = 'KBANK'

pricesData = getPricesData(symbol)

macd, signalline = getMACDAndSignalline(pricesData, 12, 26, 9)
modifiedSignalline = getModifiedSignallLine(macd, signalline, 1)

pricesData = pricesData[25:]

macd = macd[25:]

signalline = signallLine[25:]
modifiedSignalline = modifiedSignalline[25:]
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## original MACD test with a single data

print ‘original MACD test for ' + symbol

successRate, profitRate = originalMACDTest(pricesData, macd, signalline)
print 'success rate: %f' % successRate

print ‘profit rate: Zf' % profitRate

raw_input("Press Enter to continue...")

allBuyPoints = org_getAllBuyPoints(pricesData, macd, signalline)
allSellPoints = org_getAllSellPoints(pricesData, macd, signalline)

fig = standardPlot(pricesData, macd, signalline, show=False)
addMarkers(fig, macd, allBuyPoints, color='#00CCe0', show=False)
addMarkers(fig, macd, allSellPoints, color='#FF0060', show=True)

## MACDR1 test with a single data

print 'MACDR1 test for ' + symbol

successRate, profitRate = MACDR1Test(pricesData, macd, signalline)
print ‘'success rate: %f' % successRate

print ‘profit rate: %f' % profitRate

raw_input("Press Enter to continue...")

allBuyPoints = macdrl_getAllBuyPoints(pricesData, macd, signalline)
allSellPoints = macdrl_getAllSellPoints(pricesData, macd, signalline)

fig = standardPlot(pricesData, macd, signalline, show=False)
addMarkers(fig, macd, allBuyPoints, color='#06CC88', show=False)
addMarkers(fig, macd, allSellPoints, color='#FF@@8@', show=True)

## MACDR2 test with a single data

print 'MACDR2 test for ' + symbol

successRate, profitRate = MACDR2Test(pricesData, macd, signalline)
print ‘success rate: %f' % successRate

print ‘profit rate: %f' % profitRate

raw_input("Press Enter to continue...")

allBuyPoints = macdr2_getAllBuyPoints(pricesData, macd, signalline)
allSellPoints = macdr2_getAllSellPoints(pricesData, macd, signalline)

fig = standardPlot(pricesData, macd, signallLine, show=False)
addMarkers(fig, macd, allBuyPoints, color='#80CCP8', show=False)
addMarkers(fig, macd, allSellPoints, color='#FFE00@', show=True)

## modified signal line test with a single data

print ‘modified signal Lline test for ' + symbol

successRate, profitRate = modifiedSignallineTest(pricesData, macd,
signalline, modifiedSignallLine)

print 'success rate: %f' % successRate

print ‘profit rate: ZXf' % profitRate

raw_input("Press Enter to continue...")

allBuyPoints = modsig_getAllBuyPoints(pricesData, macd, signalline,
modifiedSignallLine)

allSellPoints = modsig_getAllSellPoints(pricesData, macd, signalline,
modifiedSignalline)

fig = standardPlot(pricesData, macd, signalline, show=False)
addModifiedSignalline(fig, modifiedSignalline, show=False)
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addMarkers(fig, macd, allBuyPoints, color='#80CC068', show=False)
addMarkers(fig, macd, allSellPoints, color='#FF0008', show=True)

## modified signal line with trading weight test with a single data
print ‘modified signal line with trading weight test for ' + symbol
successRate, profitRate = modsigTradingWeightTest(pricesData, macd,
signalline, modifiedSignalline, 1)

print ‘'success rate: %f' % successRate

print ‘profit rate: %f' % profitRate

raw_input("Press Enter to continue...")

allBuyPoints = modsigw_getAllBuyPoints(pricesData, macd, signalline,
modifiedSignallLine, 1)

allSellPoints = modsigw_getAllSellPoints(pricesData, macd, signallLine,
modifiedSignallLine, 1)

fig = standardPlot(pricesData, macd, signallLine, show=False)
addModifiedSignallLine(fig, modifiedSignallLine, show=False)
addMarkers(fig, macd, allBuyPoints, color='#06CC80', show=False)
addMarkers(fig, macd, allSellPoints, color='#FF@00@', show=True)

## original MACD test in SET-100

print ‘original MACD test in SET-1@@'

successRate, profitRate = originalMACDTestWithSET18@(verbose=True)
print ‘original MACD test in SET-168'

print ‘success rate: %f' % successRate

print ‘profit rate: %f' % profitRate

raw_input("Press Enter to continue...")

## MACDR1 test in SET-100

print 'MACDR1 test in SET-160'

successRate, profitRate = MACDR1TestWithSET1@@(verbose=True)
print 'MACDR1 test in SET-168'

print 'success rate: %f' % successRate

print ‘profit rate: %f' % profitRate

raw_input("Press Enter to continue...")

## MACDR2 test in SET-1600

print 'MACDR2 test in SET-1e8'

successRate, profitRate = MACDR2TestWithSET10@(verbose=True)
print 'MACDR2 test in SET-1e8'

print 'success rate: %f' % successRate

print ‘profit rate: Xf' % profitRate

raw_input("Press Enter to continue...")

## modified signal line test in SET-160

print 'modified signal Lline test in SET-1e8@'

successRate, profitRate = modifiedSignallLineTestWithSET160(K=6.1,
verbose=True)

print ‘modified signal line test in SET-1@8'

print ‘success rate: %f' % successRate

print ‘profit rate: %f' % profitRate

raw_input(“Press Enter to continue...")
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## modified signal line with trading weight test in SET-160

print 'modified signal Lline with trading weight test in SET-1086'
successRate, profitRate = modsigTradingWeightTestWithSET1008(K=0.1, R=1,
verbose=True)

print 'modified signal Line with trading weight test in SET-108'

print 'success rate: %f' % successRate

print 'profit rate: %f' % profitRate
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9.1 avmfitugulunisldTusunsy

Mamnn ¥ exnanddisldnusiadiuatuiiddy Tnsevauniinadesnouinnedi
¥szuuufjifinisfie Windows XP Windows 7 wie Windows 8 waglévihnishndaya
weNAWIs Pythonxy Foufosud (gmAnuin n) wasavauuAhsiaduatuiouandas
Teyarafugniniiulinulasadasegui v.1

4 & Computer
a2 local Disk (C:)
4 | macdtester
macdtester
' [P] basic.py
[¥) data.py
B emapy

4 | resources
stockdata

|5 AAVicsv
. @' ADVANC.csv

P8 AMATA.csv

) ar o o
3R 2.1 guudndlassainnisdaiusdaduatuuazdayasian
< o 1 | ¢ v ) 3 v & Ywad
NFUN 4.1 sndegaidu Indsiaiuadu basicpy ssgninfiulin

C:\macdtester\macditester\basic.py waglnlddeyasia AAV.csv azgndniulia
C:\macdtester\resources\stockdata\AAV.csv 1 Tudiu
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msGenldnusiaiuaiummnsovildlagldlusunsy 1Python ARedemdoniugn
FOWAW Pythonxy Tnemnidonfnd Pythonxy 13t €A\ szanunsanulusunsy IPython &
7l C:\Python2M\Scriptshipython.exe  vaaulaldlnsnsainunduiinaietanduden
578M5 “Open IPython console here” f3ufl v.2 wavasUsngsunsuduliusiade

> cd C\macdtester

< < v & o o T o v W oa <l
iaiadaugeiuimsvhanludsieguesswaduatu fgui v.3

Refresh

Paate

Paste shortcut
Undo Copy
Open enhanced console here

< a v a <
JUN 2.2 3UuanansiUalusunsa IPython daelnenisadnundundiinarineyly
52UUURUANTS Windows

Brem hiboe
Python 2.7.5 (default, May 15 2013, 22:43:36) [MSC v.1500 32 bit (Intel)]
Type “copyright”, “credits™ or “license” for more information.

IPytimm 1.1.@ -- An enhanced Interactive Python.
~> Introduction and overview of IPython's features.
!quickref -» Quick reference.
help => Python's own help system.
object?  -> Details about ‘cbject’, use ‘object??' for extra details.

83qq[C:macdtester] |2 ]

o S— ' e
UM v.3 gUlUsunsu IPython wisandeumduaiourenuiingineu
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ot a o @ 1 a . v o o W -t
o 1.2 it v.4 woSureividsiefieglulvg main.py dldaunsaviinuiade 2.2 fis 2.4

Qe

= 1 v ¥ W W 7 d'o [ v 3 . -] - [3
Viazdunau  uiminaeanmsidsianuatufidnsaumlulng  mainpy @snsavilalnefum

> %run macdtester/main

9.2 NMaATBUTaYya

[

Toyaltlunsinseidulsun Joyasian MACD Wudyaa  wasidudiyeyo

s

faudasiy axgnuanseenluguvasdidy (ndnie ense) vesdeyn i nawwheq nswdey
%’aaﬂa‘i'\mﬁwlé’lma‘tﬁ'ﬁﬂﬁ"qﬁma“LiJf?

> from macdtester.data import getPricesData

> pricesData = getPricesData(symbol='"KBANK, type='close’)

agleieus pricesData azdiAndudiuressiniln (close) vaau KBANK @ Laansing

a  ed o v ! P ' o a A
(@3nsnfamveiulswinnaly Enter Wiogr1veiinys) Inewisilnes symbol Astieviud

L]

1Y 1

fideyaeglu  C\macdtester\resources\stockdata\ Uaz type Aovlinvossinoulsiun

'open’ 'high' 'low' uay 'close’

poluagyhnisadadfures MACD uasidudnyainaindeyasaimerdioluil
> from macdtester.macd import getMACDANdSignallLine
> macd, signallLine = getMACDANdSignallLine(pricesData, 12, 26, 9)

2elAIuUs macd ariAndudiuvendu MACD waviuls signalline asiiandudsiv
Y ' Ao w o ' ' = P -
YouduFYYI & a1Eneg Taefiddu MACD 93AIuIMINHaR1YeIARABLATaUTILUY

v oas

i ar L2 o I EJ dl 4 L4
Wndlvwudea 12 fu uay 26 Tu uwasdudyminuesiuannaAtadoindeufiuuuiond

o

TUwudea 9 Tuves MACD
Tuvhueaieniu aunsaasrsdiuvaadudygudnuladlaned
> from macdtester.modifiedsignalline import getModifiedSignalLine

> modifiedSignalLine = getModifiedSignalLine(macd, signalline, 1)

Fuumdildadadudyginsnulaiiemuiudn K =1
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annsowdennsanvesddiusi 4 drduled

> from macdtester.plot import standardPlot, addModifiedSignalLine
> figure = standardPlot(pricesData, macd, signalLine, show=False)

> addModifiedSignalLine(figure, modifiedSignalLine, show=True)

b ' l ’ I = closing priceg
1951 J
180 | J
165} J

i} j I I I = MACD Line

— Signal Line
4l |
(1]% J
"
K/
-4}
Miyn Jul " Aug Sep Oct Nov
2Pa33 2013 2013 2013 2013 2013

UM 9.4 n3MYB9E1AUT1AT MACD dusiaysyias uazidudusudauda
WFUATADTIAY IAUAUAAD MACD (auAUNSUADIaUAT QI8 UasiauRsieRoeaegyg 10l
a L - v Gg i as ﬁ' -
AnuUas A1IaiRINTIATURYBNI KBANK AauaTus 30 wuninu 9 28 wgingu w.A.
2556

&l i W ) ' | 4
MNFUN 2.4 amilliiinsnees MACD Tudniuusng agdinduatien Llesann
v d o ] < P a d a v a0 v v & o qw
ﬂau”aﬁl%‘[umimmmmLaaﬂmaaummuLanﬂﬂmuwﬂaammmuuaa patuLelyinng
' a i o v o ) 4 v o 1 &
naaeudullagaliousiunniign ssdadayadnuau 26 Juusnialy serddaluil
> pricesData = pricesData[25:]
> macd = macd[25]
> signalLine = signalLine[25:]
> modifiedSignalLine = modifiedSignalLine[25:]
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9.3 NINAFIUAUNUTIIAT
o i 4 = v L w aa 4" LY
ﬂ']LF']‘35]11’]’1]@33?\1’]@331]15‘1“%’3’1]@ 9.2 Wltvnasuiuisnstenemig MACD WU

sapulameamdraluil

> from macdtester.tradingtest_originalmacd import originalMACDTest
> successRate, profitRate = originalMACDTest(pricesData, macd, signalLine)

P a ]

s successRate agdlandudnsainudnsauazius profitRate szfiandusnsidils

nsvREeUR UM uaINsavi el e s ety

> from macdtester.tradingtest_macdrl import MACDR1Test

> from macdtester.tradingtest_macdr2 import MACDR2Test

> from macdtester tradingtest_modifiedsignalline import
modifiedSignalLineTest

> from macdtester.tradingtest_modsigtradingweight import
modsigTradingWeightTest

> successRate, profitRate = MACDR1Test(pricesData, macd, signalLine)

> successRate, profitRate = MACDR2Test(pricesData, macd, signalLine)

> successRate, profitRate = modifiedSignalLineTest(pricesData, macd,
signalLine, modifiedSignalLine)

> successRate, profitRate = modsigTradingWeightTest(pricesData, macd,

signalLine, modifiedSignalLine, 1)

e modsigTradingWeightTest wangfisnsnaaeuidnisdovienisidudyaudailatiag
Tdnsdevisuuudindmidn wazAmsfmes “17 luussvingavinediedn R #ildiwun
Snnumufoundifiarldfuingnrauinnis@edu  (overbought)  WazuRULUANSUIBAY

(oversold)
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v.4 Msnagauiuiuly SET-100
nMvaaeuIMstenedy MACD wuusudufuiuly  SET-100 emendng

1Y
o o

o a o A o 2
AnudiSanazdnsmlslaemisannsavilaned

> from macdtester.tradingtest_originalmacd import originalMACDTest

> successRate, profitRate = originalMACDTestWithSET100(verbose-False)

Taovnfuualy  verbose=True  USUATHALWAIAMNAUMINIUNTAUIMIUABULIRE s

° Y v v v o o “ 4 Y
ﬂ’m'lmlmaﬁﬂﬂ‘u LLﬁgﬁlﬂLLﬂf’NNaﬂqﬁqﬂﬂaaUﬂuwusqﬁm’lLQJ'E‘J?’T]U'RULa'i"JaULLﬁ'J

Tuieadivatunisneaeudinisteveduannsavhlassi

> from macdtester.tradingtest_macdrl import MACDR1TestWithSET100

> from macdtester.tradingtest_macdr2 import MACDR2TestWithSET100

> from macdtester.tradingtest_modifiedsignalline import
modifiedSignalLine TestWithSET100

> from macdtester.tradingtest_modsigtradingweight import
modsigTradingWeightTestWithSET100

> successRate, profitRate = MACDR1TestWithSET100(verbose=False)

I

MACDR2TestWithSET100(verbose=False)
modifiedSignalLineTestWithSET100(K=0.1,

> successRate, profitRate

> successRate, profitRate

verbose=False)
modsigTradingWeightTestWithSET100(K=0.1, R=1,

> successRate, profitRate

verbose=False)
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A.1 nMsnagauiuseallagldisnisdaviediag MACD wuuasfy
dannaeuiBnsdeneme MACD wuuraduiudeyasalavesiuusdasily SET-

100 AausFun 5 nsngneu G4 28 worAInau w.e. 2556 avlAnadnseInns1ef A.1

i o ar s & Y a
M15999 A.1 WagwsaINNIINaaaURuTIEA2laeTd3Sn158veRae MACD WuUAAY

Sasaialsiade | Sasarudusa
AAV 0.04152485 0.5
ADVANC | -0.007576406 0.25
AMATA | -0.03471458 0.2
AOT 0.06484792 1
AP -0.003529688 03333333
BAY | -0.004849183 0
BBL -0.02333021 0
BCH -0.03718669 0.3333333
BCP -0.03071106 0
BEC -0.01405196 0.3333333
BECL -0.01651352 0
BGH | -0.0001424501 0.5
BH 0.02831455 05
BIGC 0.01939976 0.5
BJC 0.006111734 0.25
BLA -0.0316547 0.25
BLAND 0.06615166 0.6666667
BTS 0.002929456 0.5
CENTEL 0.0409938 (013383333
cK 0.01555904 0.6666667
CPALL -0.005113042 @%%333333
CPF -0.01404534 0
CPN 0.002644574 0.5




d 1
M15799 A.1(Ad)

snsrlaade | dasanaduse
DCC -0.02191067 0
DELTA -0.01587302 0.3333333
DEMCO | -0.04719374 0.5
DTAC -0.0163744 0
EGCO -0.01563797 0
ESSO 0.003918203 0.3333333
GLOBAL | 0.06495277 1
GLOW -0.02712663 0
GOLD 0.08643411 1
GSTEL -0.09897661 0
GUNKUL | 0.04715088 05
HEMRAJ | -0.03530174 (33 33938
HMPRO | -0.04090909 0.5
INTUCH | 0.005654527 0.5
IRPC 0.01831995 0.6666667
ITD 0.02370366 0.3333333
IVL 0.03157063 0.6666667
JAS -0.003053161 0.5
KBANK | -0.02060374 0.25
KCE 0.01717486 0.25
KKP -0.02016369 0.1666667
KTB -0.01068238 0.2
KTC -0.0267912 (18533333
LH 0.01522248 0.25
LOXLEY | -0.01981665 0.3333333
LPN 0.001602912 0.3333333
MAJOR | -0.01147648 0.25
MALEE -0.02528024 0.5
MBK -0.01366987 0
MCOT | -0.005539036 0.25
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o |
f135799 A.1(AD)

Snsmlsindy | Snsmaaududa
MDX 0.01701897 0.6666667
MINT 0.03941077 0.6666667
PF 0.038342 0.6666667
PS 0.008217001 0.4
PTT -0.01580587 0
PTTEP -0.009547626 0.2
PTTGC | -0.001555896 0.4
QH -0.02462485 0.2
RATCH -0.02213806 0
ROBINS [ -0.005619471 0.3333333
ROJNA 0.00350156 0.5
RS -0.008616345 0.4
SAMART | 0.04434695 0.5
SAMTEL 0.08741259 0.5
SAT 0.06336098 0.5
SC -0.001585139 0.5
SCB -0.005291459 0.2
SCC -0.01807761 0.25
ECCE -0.01081936 0.25
SF -0.002588956 0.3333333
SIRI -0.0001886705 0.333%333
SPALI 0.07342657 0.5
SPCG 0.04328041 0.5
SRICHA | -0.008356602 0.4
SSl -0.02586595 0
STA -0.01809218 0.25
STEC -0.03486337 0.2
TCAP -0.007045382 0.1666667
THAI 0.2248521 1
THCOM 0.03455645 0.75
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N15799 A.1(#1D)

Sasamlsiade | Sasranudise

THRE | -0.03142418 03333332
TISCO | -0.001968565 0.6666667
TMB -0.01728829 0.2
TOP -0.01324572 0.3333333
TPIPL | 0.005226613 01
TRUE 0.08824234 0.5
TTA | -0.002693158 0.38335583
TTCL 0.1191934 0.5
TTW | -0.003076923 Q3533333
TUF 0.02942312 0.6666667
TVO | -0.01376945 0.25

uv -0.01069695 0.6666667
WHA | -0.02333021 0
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A.2 nadeuuTeiilagldisnsoviedse MACDR1

2
o

A3

\lenaaeuismsevieais MACDR] futayasmUnavesiuusagzdalu SET-100
widuil 5 nsngey B9 28 WoPRnu WA, 2556 A lANAAWSAIN1TI9T A.2

i 1Y @ a &
M13199 A.2 wagnsIINNIIAdaUUTERAIlasldIEn15dau1erae MACDRL

Sasailsiade | Snsaudusa
AAV 0.003063725 0.5
ADVANC | -0.02737226 0
AMATA 0.01764238 0.6
AOT 0.04394993 1
AP -0.03373352 08333333
BAY -0.003246753 0
BBL 0.01383367 0.5
BCH -0.02293093 038335533
BCP -0.02844155 0.33333%33
BEC -0.01190373 0.3353333
BECL -0.02257702 0.2
BGH 0.003088803 015
BH 0.0308434 0.75
BIGC 0.05007538 1
BJC 0.006255538 0.6666667
BLA -0.01091891 0.5
BLAND | 0.006149406 0.6666667
BTS -0.001308463 0.25
CENTEL 0.02654592 0.6666667
CK 0.02782243 0.6666667
CPALL 0.01445668 0.5
CPF 0.06140287 1
CPN 0.03056541 0.75
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N135199 A.2(M8)

561‘5'}5’11‘5!515‘&1 5&1‘5'1?11'13.15‘1!.%
DCC | -0.03259262 0
DELTA | -0.01069287 | 0.3333333
DEMCO | -0.02117234 0.5
DTAC | 0.03015753 0.75
EGCO | -0.01433518 0
ESSO | 001869706 | 0.6666667
GLOBAL | 0.05772321 !
GLOW | 0.01157899 0.5
GOLD | 007044114 1
GSTEL | -0.09897661 0
GUNKUL | 0.003068182 0.5
HEMRAJ | -0.001189165 |  0.6666667
HMPRO | 0.04322139 1
INTUCH | 0.04653979 1
IRPC |  0.042067 1
D | 0.06911441 !
VL | -0.02706492 | 03333333
JAS | 001231293 0.75
KBANK | -0.01429443 0.25
KCE | -0.00701293 0.5
KKP | -0.03681064 0.25
KTB | -0.01185932 0.4
KTC | -0002112116 | 0.3333333
LH | -0.004276373 0.5
LOXLEY | -0.01642673 | 0.6666667
LPN | -0.02979956 | 0.3333333
MAJOR | 0.004642657 | 0.6666667
MALEE | -0.03590565 0.25
MBK | -0.01912155 0
MCOT | 0.03467373 1
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Snsamlsiade | sSnsaudnse
MDX 0.0190855 0.6666667
MINT 0.005120412 0.6666667
PF 0.05126178 1
PS 0.003941703 0.5
BTT 0.008963553 0.5
PTTEP 0.01460455 0.5
PTTGC 0.01840894 0.6666667
QM | 001873107 05
RATCH -0.02174234 0
ROBINS 0.01100078 0.6666667
ROJNA 0.01726805 05
RS -0.02510089 0.25
SAMART | -0.03731259 ]
SAMTEL | 0.03905131 1
SAT 0.04093567 1
3C 0.03110845 0.75
SCB -0.003929677 0.25
SCC 0.008958333 0.5
SCEE 0.00125 0.5
SF 0.05601178 1
SIRI -0.01920705 0.3333333
SPALI 0.07213556 s
SPCG -0.02163636 (.5
SRICHA 0.03294182 0.6
SSI 0.01896836 0.6666667
STA 0.007262761 0.3333333
STEC 0.02635414 0.6666667
TCAP -0.01762926 0.25
THAI 0.0483871 1
THCOM 0.03792921 1
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Fasaialaade | sasrauduse

THRE | 0.01257182 0.6666667
TISCO | -0.004436208 0.6666667
TMB | -0.02069459 0.5
TOP -0.02772626 0.3333333
TPIPL | 0.02142649 0.75
TRU[ "6.61934117 {5
TTA 0.02182362 0.6666667
TTCL | -0.01797829 0.5
TTW 0.03015449 1
TUF | 0.006174233 0.6666667
TVO | -0.007653264 0.25

uv -0.003083534 0.3333333
WHA 0.01383367 0.5
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< aa & v v a v o o
\onAdeuItN5¥avIenIe MACDR2 Teyasnmdaveaviulsasaily SET-100 faus

Tuin 5 nsn1AN B9 28 waAineu w.a. 2556 arlanadnsannTei f.3

o v g o A &
M50 A.3 wadwsvINNIIagauuTIealne SN seueRae MACDR2

dasilsiede | dasaudse
AAV 0.06862745 1
ADVANC | -0.05474453 0
AMATA 0.05631028 1
AOT 0.05163043 1
AP =0103575362 U§333333
BAY None None
BBL 0.04 1
BCH -0.01042379 0.5
BCP -0.0729927 0
BEC None None
BECI None None
BGH -0.02857143 0
BH None None
BIGC 0.05007538 1
BJC -0.01586922 0.5
BLA -0.009431537 0.5
BLAND | 0.006149406 0.6666667
BTS None None
CENTEL 0.02654592 0.6666667
CK 0.06292009 1
CPALL 0.1118881 1
CPF 0.07862903 ;
CPN 0.06024096 1
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A15°19% A.3(Ad)

Snsiilsiade | Snsanuduie
DCC -0.008733624 0
DELTA 0.03553299 il
DEMCO | -0.02117234 0.5
DTAC 0.03043478 il
EGCO None None
ES50 0.08270677 il
GLOBAL | 0.06857143 1
GLOW 0.0719697 1
GOLD 0.0962963 1
GSTEL -0.09897661 0
GUNKUL 0.08 1
HEMRAJ | 0.05250197 1
HMPRO 0.04166667 1
INTUCH 0.06325301 i
IRPC 0.03954802 1
ITD 0.06911441 1
IVL -0.02706492 0.3352833
JAS 0.03198309 1
KBANK 0.05555556 1
KCE 0 0.5
KKP -0.09289617 0
KTB 0.0001581278 (b
KTC 0.06382979 1
LH 0.05825243 1
LOXLEY | -0.04116902 0.5
LPN None None
MAJOR 0.03763441 1
MALEE -0.04058524 0.5
MBK None None
MCOT 0.03649635 1
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dasilaade | sasanuduie
MDX 0.06735751 1
MINT -0.01155015 0.5
PF 0.05126178 1
PS 0.003941703 0.5
PTT None None
PTTCP | Nome | None
PTTGC None None
QH -3.144654e-05 0.6666667
RATCH None None
ROBINS | 0.03076923 1
ROJNA None None
RS 0.008231352 0.5
SAMART | -0.03731259 0.5
SAMTEL None None
SAT 0.04093567 1
SC 0.06515808 1
SCB 0.09150327 1
ScCc 0.03125 1
eCLo 0.045 1
SK None None
SIRI 0.05454545 1
SPALI 0.109589 1
SPEG -0.02163636 0.5
SRICHA | 0.07233441 1
SSI None None
STA -0.04316547 0
STEC 0.06230348 1
TCAP 0.04651163 1
THAI 0.0483871 i
THCOM | 0.03998731 !
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13799 A.3(fD)

Fnsamlsiade | Snsrarudsa
THRE | 0.05963303 1
TISCO | -0.0338652 0.5
TMB -0.0381748 0.3333333
TOP -0.07228916 0
TPIPL | 0.01444436 0.6666667
TRUE | 0.01934117 0.5
TTA 0.03488372 1
TTCL | 0.01797829 05
TTW None None
TUF 0.03904858 1
TVO None None
uv 0.01226659 0.5
WHA 0.04 1
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A.4 nsnagauiuseiilagliisnsdeviedsidudyyiunanlas
\eneasuiByeuemsdudyyudawUasiutayaalauesiuuisdasfialu SET-
100 AauATUN 5 nIngrax §ia 28 warAnieu w.A. 2556 Az lAnaawSAImNT 199 .6

= o % LY Yac &’ [ v
AN5199 A.4 HAAWSANNTINAFBUYUTIEALLAE ISRV A e

snsfalsiade | Sasanudnse
AAV 0.0285939 0.5
ADVANC | -0.001020604 0.25
AMATA 0.02330137 0.8
AOT | 0.04089056 05 |
AP 0.05179162 08833333
BAY -0,01114767 0
BBL 0.01000074 0.5
BCH 0.01804844 0.6666667
BCP -0.002217107 0.5
BEC -0.01062707 0.3333333
BECL 0.007078014 0.6
BGH 0.02941717 1
BH 0.02692902 B
BIGC 0.01055606 0.5
BJC 0.01453005 0.25
BLA 0.03654194 1
BLAND 0.05524593 1
BTS 0.02057487 0.5
CENTEL 0.09173134 1
CK 0.0378355 1
CPALL | -0.006722263 0.1666667
CPF -0.007165193 0.3383355
CPN 0.03239137 0.75
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M15799 A.4(6D)

Snsrinlsiede | Snsranududa
DCC -0.01143283 0.33353533
DELTA 0.004011334 0,333%333
DEMCO 0.05038311 0.75
DTAC 0.03096711 0.75
EGCO -0.01832116 0.1666667
ESSO 0.02801577 0.6666667
GLOBAL | 0.1230748 1
GLOW -0.01264117 0.25
GOLD 0.03111617 1
GSTEL -0.06059942 0
GUNKUL | 0.06479561 0.5
HEMRAJ 0.0805447 0
HMPRO 0.05260417 i
INTUCH Q@36 1 05
IRPC 0.04923313 0.6666667
ITD 0.12874 A
IVL 0.102724 1
JAS 0.04343407 0.75
KBANK 0.02210084 (0.5
KCE 0.06232463 0.75
KKP -0.01323144 0.1666667
KTB 0.03157746 0.4
KTC 0.03957525 0.3333333
LH 0.04601844 0.75
LOXLEY 0.03903938 0.6666667
LPN 0.02992135 0.6666667
MAJOR 0.0393074 0.5
MALEE 0.03511253 0.5
MBK -0.007734172 0.5
MCOT 0.006179671 0.5
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A1919% A.4(AB)

Snsilaede | Snmanuduse
MDX 0.05526415 0.6666667
MINT 0.0973798 1
PF 0.02711796 1
PS 0.04835052 0.6
PTT -0.02182605 0
PTTEP -0.02858822 0
PTTGC | -0.009212495 0.4
QH 0.03408888 0.6
RATCH | -0.004569179 0.4
ROBINS 0.08424226 1
ROJNA | -0.002941176 0
RS 0.02216642 0.2
SAMART 0.1210526 1
SAMTEL | 0.07380952 0.5
SAT 0.04479629 0.5
i 0.03817473 0 5
SCB 0.02540431 0.4
SCC 0.001029921 0.25
SCCC 0.01659907 0.25
SF -0.02519007 0.3333333
SIRI 0.04802016 0.3383533
SPALI 0.0837669 1
SPCG 0.08185673 1
SRICHA 0.02873827 0.6
SSI 0.009009009 0:3333523
STA 0.0227667 0.5
STEC 0.004823906 0.4
TCAP -0.007252779 0.3333333
THAI 0.2411765 1
THCOM 0.03886688 1

113



o '
M15197 A.4(AD)

Snsmlsiade | Shsanuduie

THRE [ 0.03503795 1
TISCO | 0.03588541 0.6666667
TMB | 0.004253968 04
TOP -0.01400859 0.3333333
TPIPL | 0.04348536 1
TRUE | 0.04709742 0.5
TTA 0.0506845 0.6666667
TTCL 0.1332465 0.5
TTW | -0.002380143 0.3333333
TUF 0.04621289 0.6666667
TVO | 0.002764768 0.5

uv 0.07987666 0.6666667

0.01000074 0.5

WHA
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snsmlsade | snsAudsa
AAV 008471074 1
ADVANC | -0.0141833 0
AMATA | 002182419 | 075 |
AOT -0.01558781 0
AP 0.09614763 0.5
BAY -0.002919159 0
BBL 0.01367898 0.4
BCH 0.02089764 0i5
BCP -0.006154946 0.6666667
BEC -0.003887253 0:5
BECL 0.005175805 0.5
BGH 0.01638369 1
BH 0.007015517 08333383
BIGC | 0.0006941895 |  0.3333333
BJC 0.02925661 0.3333333
BLA 0.04007289 1
BLAND 0.05996902 1
BTS 0.02578527 0.3333333
CENTEL 0.1112633 1
CK 0.0167932 1
CPALL | -0.001331059 0.2
CPr -0.009916686 0
CPN 0.0376882 0.6666667
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M15799 A.5(Aa)

Sasmlside | samanuduie
DCC 0.008249498 0.5
DELTA | -0.005185238 Bih
DEMCO 0.03282601 0.6666667
DTAC 0.02965986 0.6666667
EGCO -0.01199028 0.2
ESSO 0.0579683 1
GLOBAL | 0.02375822 i)
GLOW | -0.008713376 0.3333333
GOLD 0.03169528 1
GSTEL | -0.05558335 0
GUNKUL | 0.1353383 1
HEMRAJ | 0.08274094 1
HMPRO 0.01024154 1
INTUCH | 0.005566903 03333333
IRPC 0.05890163 1
ITD 0.1058488 1
IVL 0.1208039 1
JAS 0.0183659 0.6666667
KBANK 0.03519333 0.6666667
KCE 0.04524426 0.6666667
KKP -0.00286406 0.2
KTB 0.05126523 0.5
KTC 0.07468538 0.5
LH 0.05734187 0.6666667
LOXLEY | 0.06296589 1
LPN 0.0578597 1
MAJOR 0.05370632 0.3333333
MALEE 0.05493771 0.6666667
MBK -0.01123983 0.6666667
MCOT 0.02283008 0.6666667
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A5 19N A.5(RB)

561‘5’]ﬁ'l1'§t9§ﬂ 561‘5’1?1'2'1315'\!;%%
MDX 0.09864304 1
MINT 0.1076452 1
PF 0.04858948 1
F5 0.05467749 0.5
PTT -0.01656187 0
PTTEP -0.02016443 0
BTGC -0.0119366 0.5
QH 0.02163648 0.5
RATCH | -0.0002165085 0.5
ROBINS 0.02542332 1
ROJNA 0 0
RS 0.03258348 0.25
SAMART 0.2368421 1
SAMTEL 0.200749 1
SAT 0.151561 1
x 0.02168852 0.6666667
SCB 0.03483834 0.5
SEC 0.01090548 93335883
$LCCE -0.01686751 0
SF -0.04932356 0
SIRI 0.08605854 0.5
SPALI 0.02249256 1
SPCG 0.1314554 1
SRICHA 0.03123624 0.5
SSI 0.01082571 0.5
STA -0.0111773 0.3333333
STEC 0.02595165 0.5
TCAP -0.001001516 0.4
THAI None None
THCOM | 0.03174737 1
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M19579% A.5(AD)

dnstlsiade | snsauduie
THRE | 0.03763597 1
TISCO | 0.04573856 1
TMB | 0.004426997 Q.5
TOP | -0.003108063 0.5
TPIPL | 0.02515006 1
TRUE 0.1002921 1
TTA 0.07454123 1
TRCL 0.3055556 1
TTW | 0.007281417 0
TUF 0.04001775 0.5
TVO 0.01543855 0.6666667
uv 0.01274199 0.5
WHA 0.01367898 0.4
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