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MACD

DIFF (MACD#,) : %4 $tEMA - K StEMA
DEA (4z % 4,) : DIF4EMA
MACD (#r44:x) : (DIF - DEA) [x2]
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A) AV

AR ARG

EMA. = 2/(N+1)(CLOSE, - EMA..) + EMA.
EMA, = CLOSE,

EMA1 = EMA (CLOSE, short) ##EMA
EMA2 = EMA (CLOSE, long) &stema
DIFF = EMA1 - EMA2

DEA = EMA (DIFF, m)
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B DIFFT % DEA

B DIFF,, >= DEA, && DIFF, < DEA,
2 X

B DIFF t #DEA

B DIFF,, <= DEA, && DIFF, > DEA,
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Tips

O EMA# & 5
B EMA, = 2/(N+1)(CLOSE,
B EMA, = CLOSE,

O % =% & ¢ H AR

pandas.DataFrame.ewm

pataFrame . ewm(com=None, span=None, halflife=None, alpha=None, min_periods=0, adjust=True, ignore_na=False,
axis=0) [source]

Provides exponential weighted functions

New in version 0.18.0.

com : fioat, optional
Specify decay in terms of center of mass, a = 1/(1 + com), for com > 0

pandas.DataFrame

Specify decay in terms of span, & = 2/(span + 1), for span > 1

halflife : float, optional
Specify decay in terms of half-life,
a = 1 — exp(log(0.5)/half life), for halflife > 0

alpha : float, optional
Specify smoothing factor a directly, ) < a < 1

Parameters: New in version 0.18.0.

min_periods : int, default 0
Minimum number of observations in window required to have a value (otherwise
result is NA)

adjust : boolean, default True
Divide by decaying adjustment factor in beginning periods to account for imbalance
in relative weightings (viewing EWMA as a moving average)

ignore_na : boolean, default False
Ignore missing values when calculating weights; specify True to reproduce pre-
0.15.0 behavior

Returns: a Window sub-classed for the particular operation
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I . EMA ¢+t 4 %42

e Y SRR macd factor. py

EMA[0] = DATAJO]

EMA[i] = {1-alpha) * EMA[i-1] + alpha * CLOSE[T] |#—
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GBI E

HELZ AR

v

EERINEE

v

BEitHAERERSAMACD

5y

MACD 4 L #o 7. L ¢4 i1 &

‘e L
LAz

S2Z R : macd factor. py

iR A S R I ()RR R0 S EAR ) BTN AR

v

it HEEMANHEER EMA

!

DIFF = $5ITEMA - {EBIEMA

v

i+ HWDEA, EIDIFFFIEMA

!

it WDEAHIDIFFRZE{E. delta = DIFF - DEA

EEMACDE: B BIETI SRR

v

f

B, %A1 HdetaflZ Bdelta?FF, iChpre_delta

EEMACDE: B BIETI SRR

v

itH&ER: pre_delta <= 0 and delta > 0

T

itW R pre_delta »>= 0 and delta < 0

I Fe = PR
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from database import DB_CONN

from stock_util import get_all codes
from pymongo import ASCENDING, UpdateOne
from pandas import DataFrame

import traceback

def compute macd(begin_date, end_date):
THEZ5 € BN IMACD S X AL X A5 5, 1045 RORAF 230k e b
:param begin_date: JFFurHA
:param end_date: &5WHIH

N LA SEGE T EMACDI 17, XU S B BUE AR H HME

] ARR AR 75 21 4
# RO

short = 12

# KB

long = 26

# 1+ EDIFFAIMIA
m=9

# SRIUITA B2 A

codes = get all codes()

SERIEE: macd factor. py
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# PEI RN T I SR IMACD 4 XRIBE XS
for code in codes:
try:
# RIS EAN R, R E AL A% T SEMACD
daily_cursor = DB_CONN['daily hfq'].find(
{'code': code, 'date': {'$gte': begin_date, '$lte': end_date}, 'index': False},

sort=[('date', ASCENDING)],
projection={"'date': True, 'close': True, '_id': False}

)

# K7 ADataFramefs =

df_daily = DataFrame([daily for daily in daily_cursor])
# W EdatefF AEKST

df daily.set _index(['date'], 1, inplace=True)

# TFHEMA

# alpha = 2/(N+1) 2

# EMA(i) = (1 - alpha) * EMA(i-1) + alpha * CLOSE(i) Z Ls, o

# = alpha * (CLOSE(i) - EMA(i-1)) + EMA(i-1) &%ﬁﬂiﬁ: macd_factor. py
index = @

# JHRTEMA%IEE

EMAL = []

# KHFEMA%ISE

EMA2 = []

# BRI EELN EMAFIK I EMA
for date in df_daily.index:
# 55— REMARLZ 2 H¥iclose, a2 diditm
if index == @:
# WAL R EMARI B EMA
EMA1.append(df_daily.loc[date]['close'])
EMA2.append(df_daily.loc[date]['close'])
else:
# I EMARIKC I EMA
EMAl.append(2/(short + 1) * (df_daily.loc[date]['close'] - EMAl[index - 1]) + EMAl[index - 1])
EMA2.append(2/(long + 1) * (df_daily.loc[date]['close'] - EMA2[index - 1]) + EMA2[index - 1])

index += 1
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# W45 I EMARIT K I EMATE DataF rame ) 3 471
df daily['EMA1'] = EMA1 S X4: macd factor. py
df daily['EMA2'] = EMA2

# 11EDIFF, 4BTEMA - KHEFEMA
df daily['DIFF'] = df _daily['EMA1'] - df daily['EMA2']

# TF5DEA, DIFFIFEMA, 1H5/A&: EMA(DIFF, M)
index = ©
DEA = []
for date in df_daily.index:
if index == O:
DEA.append(df_daily.loc[date][ 'DIFF'])
else:
# M = 9 DEA = EMA(DIFF, 9)
DEA.append(2/(m+1) * (df_daily.loc[date]['DIFF'] - DEA[index - 1]) + DEA[index - 1])
index += 1

df_daily['DEA'] = DEA

# 1T HDIFFHIDEAR) Z1H

df_daily['delta'] = df_daily['DIFF'] - df_daily['DEA"']

# Kideltaf®—A0r, WAHI—Rdeltah 2L 4 Kiflpre_delta

df_daily['pre_delta'] = df _daily['delta'].shift(1)

# 4 X, DIFF L%DEA, Hi—HDIFF{EDEA NI, *4HDIFF{EDEA LM

df daily gold = df _daily[(df_daily[ 'pre_delta'] <= 0) & (df_daily['delta'] > 9)]
# X, DIFF F%DEA, Hi—HDIFFZEDEA LTH, *4HDIFF/EDEA T IH

df daily dead = df _daily[(df_daily[ 'pre_delta'] >= @) & (df_daily['delta'] < 9)]

BB AL HE TS 6 I & S BR
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# RA7LE B R >R H: macd factor. py

update_requests = []
for date in df_daily gold.index:
# DRAFI Llcodefldate Al 5, MOEEBaE B, FriltfcodeMidate @& 5l
# il signal B R L2 X, goldFnax X
update_requests.append(UpdateOne(
{'code': code, 'date': date},
{'$set': {'code': code, 'date': date, 'signal': 'gold'}},
upsert=True))

for date in df_daily dead.index:
# RAFI LlcodeMidate Ay 6%, MOEFEcEFrd, Frilxtcodefldated &5
# Wi signal FEER ARG b2 X, deadRIRIEX
update_requests.append(UpdateOne(
{'code': code, 'date': date},
{'$set': {'code': code, 'date': date, 'signal': 'dead'}},
upsert=True))

if len(update_requests) > @:
update_result = DB_CONN[ 'macd'].bulk write(update requests, ordered=False)
print('Save MACD, MZEACHY: %s, ffAN: %4d, FH: %4d' %
(code, update_result.upserted count, update result.modified count), flush=True)
except:
print( 4R KA. %s' % code, flush=True)
traceback.print_exc()
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def is macd _gold(code, date):

FIWT R R AR S H 2 5 HIIMACD & X fE 5
:param code: MZEALHG

:param date: HI

:return: True - A& X559, False - L&XfFS

count = DB_CONN[ 'macd'].count({'code’: 'date’':

return count ==

code, date,

def is macd dead(code, date):

if

__name__ ==

IR A BERAE A2 5 H A2 75 H IIMACDAE A5 5

:param code: MEZEARAY
:param date: Hilj
:return: True - AHX(ES, False - TIX(ET

count = DB_CONN[ 'macd'].count({'code': code, 'date’': date,

return count == 1

__main__

compute_macd('2015-01-01', '2015-12-31")

'signal’:

'signal’:

SR AH:: macd factor. py

'gold'})

"dead'})
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RSI —FHX} 55 55 F5 2%

—ZA AR A, LKA b LRk kG B st ih 2 Ao
G b 4|

EXNE R A BAA R 7% 3G

#8 £ % : RSI <20

#E % : RSI>80

% 31z 5

B i3 %. RSIL %80

B 43. RSIT%20
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AT

change = close — prev_close
up_change = max(change, 0)
RSI = mean(up_change, N) * 100 /mean(abs(change), N)
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it WREIEEMRSI -4

[=]
=

| e, |

v
| BEHASE |

v

S RE ;. rsi factor. py

=y
B iR R A A Y (A FR P S EAR ) B T AR

v

Eclosei®{il, WElpre_closs

v

itHAkEE, (close - pre_close) * 100%/pre_close

v

Hl—¥lup_change pct, {H¥maxichangs_pct, 0}

v

it WRsI,

RIFASIHE T TIIE M

meaniup_change_pc, N) 100/ mean{abs{change_pct),M)

T

v

REIE—{i, iCApre_rsi |

REFRSIHEZFINIER

v

T

itWHEXI, pre_rsi <= 80 and rsi = 80 I—’

itWEE, pre_msi>=20 and rsi = 20
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from
from

from
from

def

pandas import DataFrame
pymongo import ASCENDING, UpdateOne

database import DB_CONN
stock _util import get _all codes

compute rsi(begin_date, end date):
THERE I A BN IRS TG 5, FHORAF BIE s b
:param begin date: JrirHHA

:param end_date: %5 HM

# SREUITA R AD
codes = get_all codes()

# 1H5HRSI
N =12

# TS FTE R IRSI G 5
for code in codes:
try:

# SRS EALRIHE, R E =AM S THRRST
daily cursor = DB_CONN[ 'daily_hfq'].find(
{'code': code, 'date': {'$gte’': begin_date,

sort=[('date', ASCENDING)],

projection={"'date': True, 'close':

)

True,

S RE ;. rsi factor. py

'$1te': end_date},

_id':

False}

df_daily = DataFrame([daily for daily in daily_cursor])

# IR AT ECEIC A R LI ENR B ME, WMARS 51H5E

if df_daily.index.size < N:

print(" IR EAGE: %s' % code, flush=True)

continue

"index': False},

BB RAE LB NS
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# THHRSI
df _daily['RSI'] = df_daily['up_pct'].rolling(N).mean() /

abs(df_daily['change_pct']).rolling(N).mean() * 100 %%4‘%@j{/ﬁ-‘- rsi_factor. py

# FEhr
df daily['PREV_RSI'] = df daily['RSI'].shift(1)

# # X, RSIT780, fFALHES
df _daily over_bought = df _daily[(df_daily['RSI'] < 80) & (df_daily['PREV_RSI'] >= 80)]
# # 3L, RSI %20, fEAKNGES
df _daily over_sold = df_daily[(df_daily['RSI'] > 20) & (df_daily['PREV_RSI'] <= 20)]
#
# o RAFEIR B HAE =
update_requests = []
for date in df_daily over bought.index:
update_requests.append(UpdateOne(
{'code': code, 'date': date},
{'$set': {'code':code, 'date': date, 'signal': 'over_bought'}},
upsert=True))

for date in df_daily over sold.index:
update_requests.append(UpdateOne(
{'code': code, 'date': date},
{'$set': {'code':code, 'date': date, 'signal': 'over_sold'}},
upsert=True))

if len(update requests) > @:
update_result = DB _CONN[ 'rsi'].bulk write(update requests, ordered=False)
print('Save RSI, WZERML: %s, HAN: %4d, THr: %4d' %
(code, update_result.upserted_count, update_result.modified count), flush=True)
except:
print("5iR KA %s' % code, flush=True)
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# K HHE ARSI

df _daily.set_index(['date'], 1, inplace=True) .

# ¥iclosel —fFH Hifpre_close SR . rsi factor. py
df _daily['pre_close'] = df daily['close'].shift(1)

# HEYHMEEE: (close - pre_close) * 100 / pre_close

df_daily['change _pct'] = (df_daily['close'] - df _daily['pre_close']) * 100 / df_daily['pre_close']

# HUORE BRIk

df _daily['up_pct'] = DataFrame({'up_pct': df daily['change pct'], 'zero': 0}).max(1)

# TH5RSI
df_daily['RSI'] = df_daily['up_pct'].rolling(N).mean() / abs(df_daily['change_pct']).rolling(N).mean() * 100

# BAL
df_daily['PREV_RSI'] = df daily['RSI'].shift(1)

# 3K, RSIT %80, fENLHES

df_daily over_bought = df_daily[(df_daily['RSI'] < 80) & (df_daily['PREV_RSI'] >= 80)]
# Mz, RSI %20, fENENGES

df_daily_over_sold = df_daily[(df_daily['RSI'] > 20) & (df_daily['PREV_RSI'] <= 20)]

# PRAFEE R BB, Zllcodefildatefil#Z 5], db.rsi.createIndex({'code’': 1, 'date': 1})
update_requests = []
# BEHE, Plcodefldate Nkey B H#i4l, signalover bought
for date in df_daily over_bought.index:
update_requests.append(UpdateOne(
{'code': code, 'date': date},
{'$set': {'code': code, 'date': date, 'signal': 'over_bought'}},
upsert=True))

# BLEE, Llcodefldatevkey B Hi%idli, signal’yover_sold
for date in df_daily over_sold.index:
update_requests.append(UpdateOne(
{'code': code, 'date': date},
{'$set': {'code': code, 'date': date, 'signal': 'over_sold'}},
upsert=True))

if len(update_requests) > 0:
update result = DB_CONN[ 'rsi'].bulk write(update_requests, ordered=False)
print('Save RSI, MZEMAY: %s, #EAN: %4d, FEH: %4d' %
(code, update result.upserted count, update result.modified count), flush=True)
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def is rsi_over _sold(code, date):

R AR 5 H 2 L T 5

:param code: ZEACHY
:param date: H il

:return:

True - HELT#EE(ES, False - WHHIBELES

SERIEXLH: rsi_factor. py

count = DB_CONN['rsi'].count({'code': code, 'date': date, 'signal': 'over_sold'})
return count == 1
def is rsi_over bought(code, date):
FUWrH AR AL 5y H2 L 1 S5 5
:param code: MXEEAHY
:param date: HI
:return: True - I JHK(ES, False - WA HILE LGS
count = DB_CONN['rsi'].count({'code': code, 'date': date, 'signal': 'over_bought'})
return count ==
if __name__ == '__main__
compute_rsi('2015-01-01', '2015-12-31"')
\ . ~ N - iR Ii=—l
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# bREAFELE R LGRS
for holding code in holding codes:
if is _rsi _over_bought(holding code, _date):
to_be sold codes.add(holding code)

# LERINEFEZFRENGORE

to_be bought_codes.clear()

if this phase codes is not None:
for _code in this phase codes:

if _code not in holding codes and is_rsi_over_sold(_code, _date):
to_be bought codes.add(_code)
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Backtest Result
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Boll

AFsgitFatzg £k
=4 wia
Bt &2 4

B Py #4844

B T#: I E4L
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TS 3 PRSP E A bR HE 7

MA Z CLOSE, (D
=0

STD =\—Z(CLOSE — MA)? 2
=0
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N—-1

1
MB = —— ) CLOSE T #u
=0 R,
, Bt e R AT — XG4
UP = MB + k*STD T #,

k=2

DOWN = MB — k*STD T #.
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Boll - 002415

— close
I 9001 — M8 S
— up
— DOWN
800 A
700 A
600 A
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date
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| S A S |

[ —
¥
| ﬁ’iﬂfm | S XH: boll_factor. py

EitWERE =B -4

. 2!

BiiiEle ReTEE R 6 R M A EAR R BT AR

+

it WhEL,. MA = MEAMN[CLOSE, 20)

+

itHndiE. STD = STD{CLOSE, 20)

“ PRTF 6 s SR TR e S B EiEE
itH S, UP=MA+2*5STD T

* it WER T, last close == last_down AND close = down
itH TS, DOWM=MA-2*5TD T

4

CLOSERE{, iB%last closs DOWMNER, 3Flast down

7 i

UPIS{iI, F3llast up el 1+ W SERE EE, last_close == last_up AND close = up

!
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import traceback

from pandas import DataFrame
from pymongo import UpdateOne, ASCENDING

I
from database import DB_CONN

from stock_util import get _all codes %%,{ﬁﬂj{{t’: boll factor py

def compute(begin_date, end_date):
R E HINBol1 B R FHUES, FHORAF2IEHE
J7 {8 25 i A
:param begin_date: JFiiHM
:param end_date: %5 HH

# R BCEEARD
all codes = get _all codes()

# PRS- A RERBolE S
for code in all codes:
try:
# RS ZARNAE, RS S BUR M5 BOLL
daily cursor = DB_CONN[ 'daily_hfq'].find(
{'code': code, 'date': {'$gte': begin_date, '$lte': end_date}, 'index': False},
sort=[('date', ASCENDING)],
projection={"'date': True, 'close': True, '_id': False}

)

df_daily = DataFrame([daily for daily in daily cursor])
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# 1HEMB, #E1HE, XEMH Y4 HPClose
df_daily['MB'] = df_daily['close'].rolling(20).mean()

# 115STD20, THHE20HhsHE%E

df_daily['std'] = df_daily['close'].rolling(20).std()

print(df_daily, flush=True)

# 1EUP, L

df_daily['UP'] = df_daily['MB'] + 2 * df_daily['std'] 2% B3 boll_factor. py

# itHdown, TFHL
df_daily['DOWN'] = df_daily['MB'] - 2 * df_daily['std']

print(df_daily, flush=True)

# K HIE RS
df_daily.set_index(['date'], inplace=True)

# Ficlose®s)— M E, LR 4HTR I AL E FIHTIR
last_close = df_daily['close'].shift(1)

# ¥ R —A4r, §i—H® EERE— H R m e v e T

shifted_up = df_daily['UP'].shift(1)

# R B, a2 m BREE, SFARRERT— B AN TR — H B, S HWEN R T H B
df_daily['up_mask'] = (last_close <= shifted_up) & (df_daily['close'] > shifted_up)

# B TIPFE—A0L, Br—HBE NPAET— H PSS A H T

shifted_down = df_daily['DOWN'].shift(1)

# R, 2 FREE, FAET—H WM K TFar—H I8, MBEWEN /N 2H T
df_daily['down_mask'] = (last_close >= shifted_down) & (df_daily['close'] < shifted_down)

# O RAATILNE, RARE m) b SR B ) A i £ e

df_daily = df_daily[df_daily['up_mask'] | df_daily['down_mask']]
# MDataFrame F54siA H 11538

df_daily.drop(['close’, 'std', 'MB', 'UP', 'DOWN'], 1, inplace=True)
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B A B P SE MR E: boll factor. py

update_requests = []

# DataFramelf)Z 5] 72 H

for date in df_daily.index:
# PRAFIBE ORI AR L A

b

TRY, GieldEENAT, MR REARH

fll

doc = {
'code': code,
'date': date,

# J7IA), Al EREE up, [ FEREAE down

‘direction': 'up' if df_daily.loc[date]['up_mask'] else 'down’
}
update_requests.append(

UpdateOne(doc, {'$set': doc}, upsert=True))

# WERAESHEYE, WORAE 25 e b
if len(update_requests) > O:

# HEES A Fbol 18 i
update_result = DB_CONN[ 'boll'].bulk write(update requests, ordered=False)

print('%s, upserted: %4d, modified: %4d' %
(code, update_result.upserted _count, update_result.modified count),
flush=True)
except:
traceback.print_exc()
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def is_boll_break_up(code, date): > X boll factor. py

AR RRER AR H NI TR EEES

:param code: BZZACHS

:param date: H#H

:return: True - HIL 7R FHES, False - %A HILTMH FHES

count = DB_CONNT['boll'].count({'code': code, 'date': date, 'direction': 'up'})
return count ==

def is_boll_break_down(code, date):
B AR EL AR I TR TIES
:param code: M&ZEALHY
:param date: H#
return: True - HEL T (8 FHUES, False - WA HILEM FHES
count = DB_CONNT['boll'].count({'code': code, 'date': date, 'direction': 'down'})
return count ==

if _name___ =='_ main__":
# THE AR ER [E N bollfE &
compute(begin_date='2015-01-01', end_date='2015-12-31")
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SZ R H: boll factor. py
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v

_‘ SR XF: fractal factor. py
T —

. il
s R AT R I (6 FR P Y 5 AR K BT AR

v

EURTED, WIMEAEIENTRISm e
shift_nBETREAInE, shift 3R RAE

v

FlERTH
shift_3_high = shift_1_high
shift_3_high = shift_2_high
shift_3 _high = shit_4_high

shift_3_high = high

v

FERE S
shift_3_high = shift_1_high
shift_3_high = shift_2_high
shift_3 high = shit_4_high

shift_3_high = high

v

wEFERSRENEDRESHIEHIEES
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S F: fractal factor. py

from database import DB_CONN

from stock util import get_all codes
from pymongo import ASCENDING, UpdateOne
from pandas import DataFrame

import traceback

def compute_fractal(begin_date, end_date):
# BT BEEARD

codes = get_all codes()

# RN RENGES
for code in codes:
try:
# RIS ZARINAE, RS SRR &R RS S
daily cursor = DB_CONN['daily hfq'].find(
{'code': code, 'date': {'$gte’': begin_date, '$lte’': end _date}, 'index': False},
sort=[('date', ASCENDING)],
projection={'date': True, 'high': True, 'low': True, '_id': False}

)

df_daily = DataFrame([daily for daily in daily_cursor])

# WE BRG]
df_daily.set _index(['date'], 1, inplace=True)
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# didshift, BT RS PR 5 B ] — R
df_daily_shift_1 = df_daily.shift(1)

df_daily_shift_2 = df_daily.shift(2)
df_daily_shift_3 = df_daily.shift(3)
df_daily_shift_4 = df_daily.shift(4)
| . - o o o
# T3 8, e B S s I BER T AT R s, R TR MR s i
df_daily['up'] = (df_daily_shift_3['high'] > df_daily_shift_1['high']) & \
(df_daily_shift_3['high'] > df_daily_shift_2['high']) & \ >R X: fractal factor. py
(df_daily_shift_3['high'] > df_daily_shift_4['high']) & \
(df_daily_shift_3['high'] > df_daily['high'])
# A, e H S AC BE N TR R B SRARAT, /N T R I A
df_daily['down'] = (df_daily_shift_3['low'] < df_daily_shift_1['low']) & \
(df_daily_shift_3['low'] < df_daily_shift_2['low']) & \
(df_daily_shift_3['low'] < df_daily_shift_4['low']) & \
(df_daily_shift_3['low'] < df_daily['low'])
# RAORE T LT BRI 7 25 51 H A
df_daily = df_daily[(df_daily['up'] | df_daily['down'])]
# P4 AS H R EE
df_daily.drop(['high’, 'low'], 1, inplace=True)
print(df_daily)
# W5 T RAFBIEEE
update_requests = []
# RAFHI LRSS By, code. datefIfE 577w
for date in df_daily.index:
doc = {
'code': code,
'date': date,
# up: AL, down: JE4rHY
'direction’: 'up' if df_daily.loc[date]['up'] else 'down’
b
ST AR TSI E S UL =t = PR
B EAELEBETNE 56 A (e



# {RfEI Lhcode. datefildirectionfifizcft, MAm 7 LA X =47 B B R 5
# db.fractal_signal.createlndex({'code': 1, 'date': 1, 'direction': 1})
update_requests.append(

UpdateOne(doc, {'$set': doc}, upsert=True))

if len(update_requests) > 0:
I update_result = DB_CONN]['fractal_signal'].bulk_write(update_requests, ordered=False)
print('%s, upserted: %4d, modified: %4d' %
(code, update_result.upserted_count, update_result.modified_count),
flush=True)
except: SRS H: fractal factor. py
print("f#iR k4. %s' % code, flush=True)
traceback.print_exc()

def is_fractal_up(code, date):
A RBCERAE A R & BT G 5
:param code: 2240
:param date: Hi#
:return: True - BT M55, False - WHHIUTHEES
count = DB_CONNT['fractal_signal'].count({'code': code, 'date': date, 'direction': 'up'})
return count ==

def is_fractal_down(code, date):
S R R IR & HIUR 8 E 5
:param code: X ZAUHY
:param date: H¥j
return: True - HIUK /3855, False - ¥A HIEK S TGS
count = DB_CONN([ 'fractal_signal'].count({'code': code, 'date': date, 'direction': 'down'})
return count ==

if _name___=='_main__
compute_fractal('2015-01-01', '2015-12-31")
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