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# Research OOODOO

from quantopian.research import prices, symbols

# Pandas library: https://pandas.pydata.org/

import pandas as pd

# AAPL JO0OO0O0ODOODOOODOOOO

aapl_close = prices|(
assets=symbols ('AAPL'"),
start='2013-01-01",
end='2016-01-01",

# AAPL U0O0ODOOO0OO 2000 50000boboobooOooag
aapl_sma20 = aapl_close.rolling(20) .mean ()

aapl_smab50 = aapl_close.rolling(50) .mean ()

# 0000000 pandas 0 DataFrame OOOOOOODO
pd.DataFrame ({

'AAPL': aapl_close,

'SMA20': aapl_sma20,

'SMA50': aapl_sma50
}) .plot(

title="AAPL Close Price / SMA Crossover'
)i

O0OO0OO0O0O0O0DBResearch 0 0000000000000 O0O0ODOOODOOODOOODOOOOODODODOODODOODO
O000000o0ooooooOoouooooooD ShifvEnter 0000000000 O0ODOOOOCOOOOOODOO
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OOOOCOOOOOO0OOO0OAAPLOOO0OO0O0O0 returns000000000000000O0O3

# Research OO QOO

from quantopian.research import returns, symbols

# 0000000
period_start = '2014-01-01"
period_end = '2014-12-31"

# 0000000O00AAPLOOOOOOCOOOOOOO

aapl_returns = returns(

(booooooo)
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(ooooooooon)

assets=symbols ('AAPL'"),
start=period_start,

end=period_end,

# 000 100000O
aapl_returns.head(10)

2014-01-02 00:00:00+00:00 -0.014137
2014-01-03 00:00:00+00:00 -0.022027
2014-01-06 00:00:00+00:00 0.005376
2014-01-07 00:00:00+00:00 -0.007200
2014-01-08 00:00:00+00:00 0.006406
2014-01-09 00:00:00+00:00 -0.012861
2014-01-10 00:00:00+00:00 -0.006674
2014-01-13 00:00:00+00:00 0.005043
2014-01-14 00:00:00+00:00 0.020123
2014-01-15 00:00:00+00:00 0.020079
Freq: C, Name: Equity (24 [AAPL]), dtype: float64d

131 00000000
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0000000000 000000000000000000000000 Ss0000000000000000n
O O O Quantopian O Data Reference 000000000

gooboobooboobbooboobooboobooboobbooboobbobbobbobboob o
OO0000D000OO000PsychSignal O StockTwits Trader Mood 0000000 O0D0OOOOOO PsychSignal
O00000000Stecktwits 0000000 SNSODOODODOO0ODOOODOOODDOOODOOODOOOOOn
oo0o0oooo00ooo00ooo0o0ooooo0ooo0ooooooooo

odbdDstocktwitsUUOUoooooooooooobobbboooooobooooooooobobobog
000000000000 000O0000DCOODOQuantopian O Pipeline API O 0O 0O O O O Pipeline API O OO
OResearch 00000000000 CO00OOOOODOOO0ODOO0ODOOOODOOOOODODOODOOOOOO
Pipelne 00D O0O0OO0OO0 D0O0OO00OOOO0DOOO0OOO0OO0ODOO0OODOOOOOOOOOOOOO
datapipeline 0 00 00 stocktwits OOOOOO0OO0OOOO0O0OAAPLOOOOOOOOOOOOOOODOOO
gooo

# Pipeline imports

from quantopian.research import run_pipeline
from quantopian.pipeline import Pipeline

from quantopian.pipeline.factors import Returns

from quantopian.pipeline.data.psychsignal import stocktwits

(oooogoo)
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(0o00ooo0ooon)

# Pipeline OO
def make_pipeline() :

returns = Returns (window_length=2)
sentiment = stocktwits.bull_minus_bear.latest
msg_volume = stocktwits.total_scanned_messages.latest

return Pipeline (
columns={
'daily_returns': returns,
'sentiment': sentiment,

'msg_volume': msg_volume,

# Pipeline OO

data_output = run_pipeline (
make_pipeline (),
start_date=period_start,

end_date=period_end

# AAPLOODOOODOODO
aapl_output = data_output.xs
symbols ('AAPL'),
level=1

# 00
aapl_output.plot (subplots=True);
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1.4 Pipeline API
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OOOPipeline 0000000000 00O0OO pipeline00000000000COCOOOOO pipelined000O
0000000000000 0000000000000000000O0Opipeline000000O00O Research O
OOoCOIDEOOOOOOOOOOOOOOOOOOOOOOOOOO

# Pipeline class

from quantopian.pipeline import Pipeline

def make_pipeline():
# OO Pipeline OODOOODOO
return Pipeline ()

pipeline 0000 000C0COOO000000O0OOODOOOOCOCOOOO0OO0OODOODODOOOOOOOOOOOO
goboobooboobboobooboobboobo0bioobioOb UsSEquityPricingddoogn
OOOclose0000 ODO0O0OO0OOOOODODODODODOOO

# Pipeline class [0 USEquityPricing dataset 00O import
from quantopian.pipeline import Pipeline

from quantopian.pipeline.data import USEquityPricing

def make_pipeline():
# D0ODOO0OO0OO0OO0OO

close_price = USEquityPricing.close.latest

# 0O00O0ODOO0O Pipeline OOOOODO
return Pipeline (
columns={

'close_price': close_price,

Pipeline APIO 0000000 O0OCOOOO000000O000O0OOOOOOOOOOOOOOOOO0O0O0OO
O00000000000000000D0000D0OPsychsignal 0 stocktwitsOOOOOOOOOOOOOO
bull _minus_bear00000000300000000000000000000000000O0000O00OO

# Pipeline O O0OOODOOODOODO
from quantopian.pipeline import Pipeline
from quantopian.pipeline.data import USEquityPricing

from quantopian.pipeline.data.psychsignal import stocktwits

# 000000O00000000o0o0O0

from quantopian.pipeline.factors import SimpleMovingAverage

def make_pipeline():
# 0O0ODOOO0O0OO0OO0OO

close_price = USEquityPricing.close.latest

(oooogoo)
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# bull _minus_bear 0000 300000000

sentiment_score = SimpleMovingAverage (
inputs=[stocktwits.bull_minus_bear],
window_length=3,

# pipeline00000O00OO0OO0O0ODOODOOODOOODOOODOODO
return Pipeline (
columns={
'close_price': close_price,

'sentiment_score': sentiment_score,

141 00000000 0O0OOO

0000000o0oo0o0ooU0o0ooU0o0o0oUOo0LO0oUO0DO0UDLDOO0OUDOOOUDOOO
gooobobooobooboooobobuoooobobboooobobbooobbooobLbboobobbboogbbog
O000000000000OtradinguniverseD OO OOODO

gogoooboboobdoobobooobdooboooboobooboboobbobLDboobboooDboobboOoo
goooboboobooboooobooboobooooobobobobooboobobobooboobobUooo
gboboooboboobooobobobooboboobobobbobOobO0 QTradablestocksus U0
OO00OC0O0O0O0OOpipeline0 0000000000000 O0OOO QTradableStocksUSOOOOOODODODO
goboobbooboobbooboo

# Pipeline U0O0OOOOODOOODOODO
from quantopian.pipeline import Pipeline
from quantopian.pipeline.data import USEquityPricing

from quantopian.pipeline.data.psychsignal import stocktwits

# 00000oDOo0o0o0oOoOooooooon

from quantopian.pipeline.factors import SimpleMovingAverage

# 0O00O00DO0OOO0O0OooooOOobOoOoooooD
from quantopian.pipeline.filters import QTradableStocksUS

def make_pipeline() :
# 00DO0OODOODOODOOODOOODOOOOd

base_universe = QTradableStocksUS ()

# 0000000000

close_price = USEquityPricing.close.latest

(oooogoo)
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# bull_minus_bear 0000 300000000
sentiment_score = SimpleMovingAverage (
inputs=[stocktwits.bull_minus_bear],

window_length=3,

# pipeline000000000COCOO0OOO0O0O0O0OOOCOOOOOOOO0OOOOOCOOOOOOOOOOODOO

return Pipeline (

columns={
'close_price': close_price,
'sentiment_score': sentiment_score,

by

screen=base_universe

000 pipeline 0 0000000000000 run_pipeline00000000000 pipeline000000O
O0000000 pandas O DataFrame 0 D 000000000000 COCOOOOOOOO pipeline0 0000
gopboooboogn

# run_pipeline 000000

from quantopian.research import run_pipeline

# start_date 0 end_dateUO0O0O0O00 make_pipeline000000ODO0 pipeline OOOO
pipeline_output = run_pipeline (

make_pipeline(),

start_date='2013-01-01",

end_date='2013-12-31"

# 00O 100000
pipeline_output.tail (10)

gogboooboboobdoobobooobdooboooboobooboboobbobLDboobbooboboobboOoo
oboboooooobooboobobo

1.5 0000

Quantopian 0 00 0000000000000 0O0O0OOO0O0O0O0O0O0O00O0O0O0OOOODOOODODOOOOO
OOOO0Opipeline 0000000000000 O0O0O0O0OOCOODOOODOOODOOOOOODOOODOOOOODO
gooooooooOoOoOoOoOOOOOOOOOO)ODOOO0DOODO0DOOOOOoOOOO0g oooooooOoO
ooooooooocoooboooo

g0oo0oooboobOoboo0o0obO0obOobO0o0obO0obO0obO0oOobO0obDOobOU00obOobOOobODbOUobOoDOobOOoobDOoD
gooboooooooboooboobobobooooboobogooobobobobobobooooooDobDOobOooD

15. 0000 11



https://www.investopedia.com/terms/l/long.asp
https://www.investopedia.com/terms/s/short.asp

Quantopian 00000000000

goboobboobooboooboobooobooboobbooboobboobo

coooo:0000o0o0ooooo3oooooooooooooooooooooooooooooooooon
ooobooooooooboooooooooboooboooo

1.6 0OO0OO

0000000 SsimpleMovingAverage DO UODODO stocktwits O bull minus_bear 00000000
O000000000 pipeline0000000000DOO0ODOOOOODOOO

# Pipeline OJOOODO

from quantopian.pipeline import Pipeline

from quantopian.pipeline.data.psychsignal import stocktwits
from quantopian.pipeline.factors import SimpleMovingAverage
from quantopian.pipeline.filters import QTradableStocksUS

# Pipeline OO
def make_pipeline():

base_universe = QTradableStocksUS ()

sentiment_score = SimpleMovingAverage (
inputs=[stocktwits.bull_minus_bear],
window_length=3,

return Pipeline (
columns={
'sentiment_score': sentiment_score,
}I

screen=base_universe

oooboobO0oo0oooooboboDbDbODD sentiment_scoredooooooOObDOOOOOOOODD
00000000 300000000000000000000O0pipeline00000000O000OO0OOO
sentiment_score 00000 top U bottomUOUOOOOOOUOOOO0O0OO0O0O0O0OO0OO0OOODODOODO
oobooooooono (ooboboo booobooobooboo0ooo0oooooo0oOooooboooooobooon
coobooooooooboooooooooOoboOoOobOoOoOoobooOoOoooOboOoOobDbOOobOobOOoOooooOoboOooon
Os«s000000O000O00OOO

# Pipeline OJOOODO
from quantopian.pipeline import Pipeline
from quantopian.pipeline.data.psychsignal import stocktwits

from quantopian.pipeline.factors import SimpleMovingAverage

(ooooogoo)
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from quantopian.pipeline.filters import QTradableStocksUS

# Pipeline OO
def make_pipeline():

base_universe = QTradableStocksUS ()

sentiment_score = SimpleMovingAverage (
inputs=[stocktwits.bull_minus_bear],

window_length=3,

# 0000ODOOO0O0OODOOODOOODOODO 350000000000 00O00O00DO0OO
top_bottom_scores = (

sentiment_score.top(350) | sentiment_score.bottom(350)

return Pipeline (
columns={
'sentiment_score': sentiment_score,
}y
# 00D000O0OD0OO0ODOO0O0ODOODOODOOO0DOODODOODOO0O0ODOOD0O0ODOOODOO0ODOODOODOO0n
screen=(
base_universe

& top_bottom_scores

000003000 pipeline0 000000000 O0O0OOOOOOOOOOOOODOOODOOOOOO1IO0OO
goooogo

# run_pipeline O0OOOO

from quantopian.research import run_pipeline

# D0000000D
period_start = '2013-01-01"'
period_end = '2016-01-01"

# 00000 pipeline OO

pipeline_output = run_pipeline(
make_pipeline (),
start_date=period_start,

end_date=period_end

O0000000000DOo0o00O000000000O0oDO0O0O00OO00U00000O0OO0DOOOpipelinedO0O
OO0 DataFrame 0 index 0000000000000 0D00ODO0OODOOO pricesO00000000O0ODOO
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# prices DOOOODOODO

from quantopian.research import prices

# pipeline OOO0O0O0 dataframe 0O index DOOOOO0O0DOOOOO unique O0O0O0OOOO0O0DOOOOCOO
oooooooo

asset_list = pipeline_output.index.levels[1l].unique ()

# 00DO000O0O0OO0OO0ODOOO0OODO0OODOOODOODOOODOOODOOODOOD
asset_prices = prices(

asset_list,

start=period_start,

end=period_end

O00Quantopian 0000000 O0O00OOOOOOOOODOO AlphalensO0000000D0OCO0OOOOOO
0000000000 get_clean_factor_and_forward_returns 000000000 OOOOODOOO
g00oo00o0oo0o0oOOo0o0O0ooo00ooO0dU0DOoO00OOoOoU0U0ODOOO0U0ODOO0DbOOOoOOooOOOOoD
0000000000000 0000000000000000000000000000000000D0000
Oo0O0oOOoO00ooOoOoO0oDbDOoOoOoboo 100so0looooooooooooDo

# Alphalens 0O0OOOO

import alphalens as al

# 00000000 0DO0OD00O0ODOquantiled0dDOO0O00ODOOODOOO
factor_data = al.utils.get_clean_factor_and_forward_returns(
factor=pipeline_output['sentiment_score'],
prices=asset_prices,
quantiles=2,
periods=(1,5,10),

# 000 50000
factor_data.head (5)

OO0O0O0O0O0000 AlphalensO0000000OCCOCOOCOO0O0O0O0O0O0O0O0O0O0O0OOOOOOOOODOODO
oooboooooooobooooooooooobo0ooboOo0oooooooobObo0ooDbbOoooobooOoooooOobOooD
toooooboboobooobooOooOooOooOoOobOobObocOobocOoOoOobOOOOoOboOoOObOObOOoOoOoOooOoOn
ooo

# D000oooooobboooooo
mean_return_by_g, std_err_by_g = al.performance.mean_return_by_quantile (factor_data)

# 00DO0D00OODOOODOODOOOO
al.plotting.plot_gquantile_returns_bar (
mean_return_by_g.apply (

(ooooooo)
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al.utils.rate_of_return,
axis=0,

args=('1D",)

a5 Mean Period Wise Return By Factor Quantile
- 1D

04
03
02

al

oo

Mean Return {bps)

0.1

coO0oso00o0oo0oooooooooOooO0OoOo0oO0oOooOooOoO0ooDOoO0oOoooOoboOoOoOO0OoOb0OoOooOboOn
oooooooooooboooo

import pandas as pd
# 000000000 DOOO0OOOO0O0ObOO0oObOODOoOobDOoobOoboooog

ls_factor_returns = al.performance.factor_returns (factor_data)

# 50000000000O00O00000
al.plotting.plot_cumulative_returns (ls_factor_returns(['5D'], '5D', freg=pd.tseries.

—offsets.BDay());

105 Portfolio Cumulative Return (5D Fwd Period)
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coobOooooOooOooboooOooOoOoOooOooO0OoOOoO0OobOOoOoOoOoOoOoOODbOOoObObObOOoOobDOoOoOonon
oooboooobooooboooooooooboooboooobooooooooobDooooboboOoooboooooon
O00000000000000000 Alphalens0 0000000000000 0OOOOO0OOOOO0OOO
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Environment (IDE) 00000000000 OOOOCOOCOOIDEDOOOOODOOODOOOOOOODOOD
ooo00o0oo0oooo0o0o00oo0oooooOo0O00o00ooooO0000oooooOO000D0ooBDoooon
ooooooo0o0ooo00ooO000ooo0O0ooO00oOoOO00ODOO00ODOO00ODO00OD
000Do0o0"D00ooo"'0Do0o0ooDoDOooooo

1.7 Algorithm APIO OO0 0O

000000000 Quantopian O Algorithm APIO 00000000 COO0O0O0O0O0OOOCOOOO0O0OOO
OO0OAlgorithm API D 0000000000 0OCOCOOO0000000O0ODOOO0O0O0ODOO0O0Oooooooooon
coobooooooooboooOoOoooOoOooOooOoOoOOo0oOobOOoOoOoOoOOoO0ObObOOObOOOOoOoOoboOoOoDn
ooooo

initialize(context)

ooooboooooboooodoon b initialized0OOO0OO0OO0OOO0O0OOOO0COOO0O0OOCOOCOO
OO0OO0O0DO contextOOODODOODODOODODOOOIDEOOOOOOOOOOOOOOOOOOOOOODOOODO
O00DO0000000Db0000 initializeODODOOODOOODOO

context 0 Python O dictionary 0000000000 OOOO0OOOOOOOODOOOOOOOODOOOCOD
ooboboooboOobobOoU0oboOoOoobD0bO0b0bobo0ooO0oDODoOD0oODOobOobOOo0OOoUoOUoOUIDEOD
0boob0oo0o0oooobOob0ob0obbob0o0o0oD0b0ob0bOon context O oooooooooOoO
000000 context UOOOOO0OOOOOO OO context.some_attributedOOOOO0OOOOOO
gboboooooooboooboboboo

before_trading_start(context, data)

before_trading start 00000000000000000O0O0COCOOOOOOOOOO 1000000
0000000 context D data0O0OOO0O00ODOO context O initializeOUOODOODOOODOOODO
OO0 dataOOO0O0 APIDOOCOOO0OO0OOOCOOO0OOOOCOOOOOOOOOOOOODOOOOOOOOO0
0000000000 00D000000D00000O0ODbefore_trading start 0000 pipeline 0000
oooboooobobooobooooooooobooobo0oooooooooooboooobooooooboOoon
coooooooboooboooooooooOoboooboOooon

schedule_function(func, day_rule, time_rule)

Quantopian 00000000 ODDOODO0OOO0OOO0OOOO0O0OO0OD O0ODOOOODO 903000000 40
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Quantopian 0000000 O0OOO

gbob0o0bO00b000000schedule_function 0000000000000 O0O0DOOO0DOOOOOOO
oooboooobooooboooooooooooobooooooooooooobooooooooooooon
oooboooooocooboooooooooboooboOooon

schedule_function (
rebalance, ## OO0 0O0O0000O0O0O0O0OOMN
date_rule=date_rules.week_start (),

time_rule=time_rules.market_open ()

00000000000 initializeOOO0OO0OO0OOCOOOOCOODOOOOODOCOOOOOOOOOOOOO
ooboboooobooooboooooooooooooobooOooooOooooOobooobboOoobooOoOooooOooOoon
0000 context O dataU0O0000O0O0O0O0O0O0OO0O0O0O0O0O0O0O0O00OO

00000 date_rules U time _rules 000000000000 O0O0DOOODOODOOODOODOOO docu-
mentation 000 000000O0O

ooobooooboooooboooooooooboooboOooooooooObooobDOoOoobooOoooooboOooD
ooooboboobooooooobobobooboooooooooooooooobooooobOoooooboOo oo
Ooooooo OooOoOoOoOoooOoOoOOOOOOODOOODOOOO0O"Clene"0000000O0O0O0OOIDED
oooboOooooooboooooooooooooboooo

O0: Lesson0 0000000000 00000O Tworldl OOO0OD0O0O00O0OD00O00O0ODOO0OOOOOOO
000000000000 00 Quantopian 0 00 OO O O Research > Algorithm OO0 00 New Algorithm O
obobooIbEODO0ODODODOOOD0ObOO0ODbObOObOOoOooOooDoboOoDo

IDEOOOQOO O "Build Algorithm”" (0O 0 O OO "Run Full Backtest" (00000000000 0OODOOOOO
opooood

# Algorithm API DOOO0ODO
import quantopian.algorithm as algo

def initialize (context):
# 0000O0O0ODO0O0O0O0OOOODO

context.day_count = 0
context.daily_message = "Day {}."
context.weekly_message = "Time to place some trades!"

# rebalance 00DO0OD0OOODOOO
algo.schedule_function (
rebalance,
date_rule=algo.date_rules.week_start (),

time_rule=algo.time_rules.market_open ()

(ooooogoo)
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(ooooooooon)

def before_trading_start (context, data):
# 0O0OD0OODO0ODDODOOOOOOOOOODOOOO
context.day_count += 1

log.info (context.daily_message, context.day_count)

def rebalance (context, data):
# O0OODO0OooOoOoooooooao

log.info (context.weekly message)

oooboooobooooboooooooooooobooooooooooooobooooooooooooon
oooooooood

1.8 000000 0ODOOODOOOO

O00000000OResearch 00000000000 DOO0OO0O00O0DODOOO0OODOOOOResearch000000
0000000000000 000C00O0ODODOoOo0OoDg pipeline000000CO0O0ODOOOOOODO
0000 start_dateld end_dateJ00O00O00O0O0O0OOO

goobobobbooooobbbbooooobobbbbooobbbibdin initialize0DDOOOO OO0
000000 000D0O00000000D0 attach_pipeline0000000D00OOOCOOOOOO 200
OO0000000000 Pipelined0000O00O0O00OO0O0O0O0DCO make_pipelined00000O0O0OMOMO
ggbodbobooboobboobuooboboo boo boo

# Algorithm APIOO0OOOOO
import quantopian.algorithm as algo

def initialize (context):
# 0000000 pipeline O OOOO0O
algo.attach_pipeline (
make_pipeline(),

'data_pipe'

# rebalance DO00OO0O0OOOOODO
algo.schedule_function (
rebalance,
date_rule=algo.date_rules.week_start (),

time_rule=algo.time_rules.market_open ()

@oooggom
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(ooooooooon)

def before_trading_start (context, data):

pass

def rebalance (context, data):

pass

goobooooooooooboboboboooboobogooobobobobobobooooooDobOobOoD
obDbO00o0bo000n0D before_trading start 000000 pipeline_output U0OOOOOMO
O000000000000000000O pandasd DataFrame 00 0000000000000 OOODOO
O000C0C0O00DO0OO0O00DOOO0O0O00O0 100000 rebalance00d0O0OOOO0OOOOODOOOOOoDOO

# Algorithm APIDODOOOOO
import quantopian.algorithm as algo

def initialize (context):

def

def

# algorithm 0 pipeline DOOOOO
algo.attach_pipeline (
make_pipeline (),

'data_pipe'

# rebalance DODOO0OOO0O0OOO
algo.schedule_function (
rebalance,
date_rule=algo.date_rules.week_start (),

time_rule=algo.time_rules.market_open ()

before_trading_start (context, data):
# pipeline O0O0OOOOOOO
# 0000 context.pipeline data O0O0O0OCOOOO

context.pipeline_data = algo.pipeline_output (

'data_pipe'

rebalance (context, data):
# pipeline JOOUODOOOOO 10000000000
log.info (context.pipeline_data.head(10))

OOOResearch 0000 make_pipeline0000000000COCOO000O0OODODOOOOOOOOOO
gogoooooooobobbooogooooooooboobobbooooooobbbbbbboboooooooo
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bobobobobobobobO0obOobO0bd sentiment_scorelU notnull O0O0OO0OOO0OO0DOOOODO
gbobooooooboboboooooooobbob sObobO0oboobooboobobobooobooboD

oooooooo

# Algorithm API 00O0O0ODO
import quantopian.algorithm as algo

# Pipeline 00OODO0O

from quantopian.pipeline import Pipeline

from quantopian.pipeline.data.psychsignal import stocktwits
from quantopian.pipeline.factors import SimpleMovingAverage

from quantopian.pipeline.filters import QTradableStocksUS

def initialize (context):
# algorithm 0 pipeline D0OOOOO
algo.attach_pipeline(
make_pipeline(),

'data_pipe'

# rebalance 0O00O0O0OOODOODO0O
algo.schedule_function (
rebalance,
date_rule=algo.date_rules.week_start (),

time_rule=algo.time_rules.market_open ()

def before_trading_start (context, data):
# pipeline OOO0OOOOOO
# OO0O0O context.pipeline data OOOOOOO0O
context.pipeline_data = algo.pipeline_output ('data_pipe')

def rebalance (context, data):
# pipeline 0O00O0OO0OOODO 10000000000
log.info (context.pipeline_data.head (10))

# Pipeline definition

def make_pipeline():

base_universe = QTradableStocksUS ()

sentiment_score = SimpleMovingAverage (

inputs=[stocktwits.bull_minus_bear],

window_length=3,

@ooooooo)
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(ooooooooon)

return Pipeline(
columns={
'sentiment_score': sentiment_score,
}I
screen= (
base_universe

& sentiment_score.notnull ()

ctboboboooboooobocbooboooooOoobOooboboobOOooOoOobbOOobOoOOobObOOoOobOOobObOOoDOn
oooboooooboooooboooooooooooooboOooooOooooOoboOooboOoOobobooOoOoooooOoon
oooooooboooobooooooooooooboo0ooooooooo0ooobooooooooooooon
oooo

19 0000000000000

0000000000000000000 datapipeline000000000

gooooooobooooboboobobbbbbbbbbbbbbbbbbbooooooooooooooggd
goboboooooooooobobobooooobooboooobobobobobooboooooDobOobOoD
OO000OODOpipeline 0000000000 0OOOCO0OOO0ODOOO0ODOOODOOOODOOODOOOOOOD
goboooboboobooboooobd

Quantopian O Optimize API 00000000000 O00O0O0O0O0COO0O0O0O0O0COO0 pipeline000000O0
00000000000000000000 order_optimal_portfolioOOOODODOOOOODDOOODO
ooo0oooo00ooo0o0ooooooooo0oooooooooooo

ooobodoooooooobooobooodoonboond MaximizeAlphaOOOOOOOOOOOOOOO
ooooOoooooooboobobooooboooooooono

# Optimize API module O0OOOO

import quantopian.optimize as opt

def rebalance (context, data):
# pipeline 0000 alpha OOOOO

alpha = context.pipeline_data.sentiment_score

if not alpha.empty:
# MaximizeAlpha objective U0
objective = opt.MaximizeAlpha (alpha)
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gobbobooboobooboobooboobooboobobpbobboobbobboOn initialize

0000000000 contextOOOOOO0OOOO0OO0OO

# 0O00O0OODOO

context .max_leverage = 1.0
context.max_pos_size = 0.015
context .max_turnover = 0.95

gobodbbOoobOod rebalanceODOOO0ODOOODOOOODOO

# Optimize API module O00OO0OO

import quantopian.optimize as opt

def rebalance (context, data):
# pipeline 0000 alpha ODOOOO

alpha = context.pipeline_data.sentiment_score

if not alpha.empty:
# MaximizeAlpha objective UOOUO
objective = opt.MaximizeAlpha (alpha)

# 00000000000
constrain_pos_size = opt.PositionConcentration.with_equal_bounds (
—context .max_pos_size,

context .max_pos_size

# 000000000000C0O0O0

max_leverage = opt.MaxGrossExposure (context.max_leverage)

# 0000O0OO0OOO0OO0OO0OO0OOODOOOOODOOOOOOODOOODODOOOOOOO
dollar_neutral = opt.DollarNeutral ()

# 00000000O0OOO0OCOO

max_turnover = opt.MaxTurnover (context.max_turnover)

U000 000000000000 order_optimal_portfolioOUOOOOOOOOOOOOOOOOODO

gobooboobobooboobboobuoobboobuoobboobooo

# Algorithm APTI O0O0O0ODO
import quantopian.algorithm as algo

# Optimize API O0ODOOO

import quantopian.optimize as opt

def rebalance (context, data):

@ooooooo)
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(ooooooooon)

# pipeline 0000 alpha OOOOO

alpha = context.pipeline_data.sentiment_score

if not alpha.empty:
# MaximizeAlpha objective 00O
objective = opt.MaximizeAlpha (alpha)

# 00D0OO0O0O0OoOoOooOO
constrain_pos_size = opt.PositionConcentration.with_equal_bounds (
—context .max_pos_size,

context .max_pos_size

# DO00O0O0O0OOOOOOOOOO

max_leverage = opt.MaxGrossExposure (context.max_leverage)

# 0OOOODOODODODO0OOODOOO0OOOOoOoOoOOoOooOooooooooooon
dollar_neutral = opt.DollarNeutral ()

# 0000O0O0OOOOODOOO

max_turnover = opt.MaxTurnover (context.max_turnover)

# 00000000 DOODOOO0ODOODOOODOOODOOOODOO0
algo.order_optimal_portfolio(
objective=objective,
constraints=[
constrain_pos_size,
max_leverage,
dollar_neutral,

max_turnover,

110 000000000

cooboooooboooboooOooooOoooOoboOoOobOOoOoOoOoOoOoOoOoOOoO0OobDbOOoOobOOoOoOobOooOoboOoon
oooboooooooobooooooooooobo0ooboOo0oooooooobObo0ooDbbOoooobooOoooooOobOooD
OO0O00000 stocktwitsOOOOOOOOODOOOODOOOOOOOOOOOOOOOOOOOOOODO
cobOooboobooobOooobOoobOoOooOoooooobOOooDOoOobOOoOoOOoOobOOoOobOOoOooOoOoooOoon
Quantopian 0 Risk Model 00 0000000000000 O0OOOOOOODOOODOOOOOOOODOOOOOO
OO0OO0OO0ORiskModel DOOOOO0O0OO0OOO 1l60000000000000C000O01100000000O0AO
oo sSO00O0O0O0O0OoOoOoOoO0O0O0o0obOUoOoOoOooooUogooooog

00000000000 risk_loading pipeline J000000OCDOOOOOCDOOODOOOQDOOADORIsk
Model 0000000000000 ODOOOODODOODO datapipeline 000000
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risk data pipeline O O data pipeline 0 0000000000000 O000O0DOO0OCOOOCOOOOOOOO
before_trading_start 000 riskdatapipeline 00000000000 context 0000 OO0ODOOO
ooooooooo

# Algorithm API O0O0O0ODO
import quantopian.algorithm as algo

# Risk API method OODOO0O

from quantopian.pipeline.experimental import risk_loading_pipeline

def initialize (context):
# 00OD0OOOO

context.max_leverage = 1.0
context.max_pos_size = 0.015
context.max_turnover = 0.95

# data pipelines OOODOO0O

algo.attach_pipeline (
make_pipeline(),
'data_pipe'

)

algo.attach_pipeline (
risk_loading_pipeline(),

'risk_pipe'

# rebalance 00O0O0O0OO0ODOO

algo.schedule_function (
rebalance,
algo.date_rules.week_start (),

algo.time_rules.market_open(),

def before_trading_start (context, data):
# pipeline0 000000 context0OOOOO

context.pipeline_data = algo.pipeline_output (
'data_pipe'’

)

context.risk_factor_betas = algo.pipeline_output (
'risk_pipe’

Uo0obo0ob0oob0oboi0obObOn rRiskModelExposureUOUOODO0O0OODOOOOOOODOOOOODO
gooobooooboobooooboobooboooboooboobooboobobooboboooboboOoobooD
goboobobooboobbooobuooboooboo
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# 00000000000 DOO0O0ODOODOOOO0ODOOOOODOO

# 00000ODOODOOOOOODOOOOODOOODOOODO o.2000D00O00OODOODOOODODOO 0.4

factor_risk_constraints = opt.experimental.RiskModelExposure (
context.risk_factor_betas,

version=opt.Newest

coobooooooooboooobooooooOooOoOoobooOoboboOoOooooOoOoOoOoDOboOobobOboOooboOoOoOooon
O00000000ooooo0o0o00ddd cone000O0IDEOODODOOCOORun Full BacktestO DO 0000
cobooOooooOoOooboOoobooOoOooon

OO: Quantopian 0000000000 ODODODODODO https://www.quantopian.com/tutorials/getting-started#lesson7
U0 Cleneboobogooboobboobboobd

# Algorithm API 00O0OOD
import quantopian.algorithm as algo

# Optimize API OOODO0O

import quantopian.optimize as opt

# Pipeline 00000

from quantopian.pipeline import Pipeline

from quantopian.pipeline.data.psychsignal import stocktwits
from quantopian.pipeline.factors import SimpleMovingAverage

# built-in universe U Risk API method O 0OUODO0O
from quantopian.pipeline.filters import QTradableStocksUS

from quantopian.pipeline.experimental import risk_loading_pipeline

def initialize (context):
# 0O0OOO0OO
context.max_leverage = 1.0
context.max_pos_size = 0.015

context.max_turnover = 0.95

# data pipelines OOOO0OO

algo.attach_pipeline (
make_pipeline (),
'data_pipe'

)

algo.attach_pipeline (
risk_loading_pipeline(),

'risk_pipe'

(ooooooo)
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(ooooooooon)

# rebalance 00000 OODOO

algo.schedule_function (
rebalance,
algo.date_rules.week_start (),

algo.time_rules.market_open(),

def before_trading_start (context, data):
# pipeline0 000000 contextdOOOOO
context.pipeline_data = algo.pipeline_output ('data_pipe')

context.risk_factor_betas = algo.pipeline_output ('risk _pipe')

# Pipeline definition

def make_pipeline():

sentiment_score = SimpleMovingAverage (
inputs=[stocktwits.bull_minus_bear],
window_length=3,
mask=QTradableStocksUS ()

return Pipeline(
columns={
'sentiment_score': sentiment_score,
s

screen=sentiment_score.notnull ()

def rebalance (context, data):
# pipeline 0000 alpha OOOOO

alpha = context.pipeline_data.sentiment_score

if not alpha.empty:
# MaximizeAlpha objective OO
objective = opt.MaximizeAlpha (alpha)

# 0000000000
constrain_pos_size = opt.PositionConcentration.with_equal_bounds (
—context.max_pos_size,

context.max_pos_size

# 00000000 OOOOOOOOOOO

(ooooooo)
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max_leverage = opt.MaxGrossExposure (context.max_leverage)

# 000000000 0O0O0OO0OOOOOOOOOOOOOOOOOOOOOOOO
dollar_neutral = opt.DollarNeutral ()

# 00000000O0OOCOO

max_turnover = opt.MaxTurnover (context.max_turnover)

# 00000000 DOODOOOOO0ODOOODOObDOObOOObOon

# 0O0O000O0OOOOOOOODOOOOOOOoOobOooOoO 0.2

# 000000OO0OOODOOOOODOO 0.4

factor_risk_constraints = opt.experimental.RiskModelExposure (
context.risk_factor_betas,

version=opt.Newest

# 00000 DOO0OOODOOODOODOOOOOODOOOODOOO
algo.order_optimal_portfolio(
objective=objective,
constraints=[
constrain_pos_size,
max_leverage,
dollar_neutral,
max_turnover,

factor_risk_constraints,

gobooboobbooboobboobooboboobooboobbon

111 000000 O0oO0od

0000000000000 000"Notebook"D ODDODODODOOOODO

arview Structure Fisk Performance Activity Notebook

OOOOOOResearchnotebook 0000000 1000000000000 O0O0OOOOODOO

bt = get_backtest ('5adedfaec73c4ed4£218170a")
bt .create_full tear_sheet ()

00000000 Shift+Enter0 000 Obacktest 00O O O0O0O0OO0OO researchnotebook 0000000000
000 PyfolioO tearsheet 00O O OOOO
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O0: notebook 00O DO00OD0O0O0ODDO0OO0OOO0DDOO0OO0OO0O0O00O0O0OOOOO DO Quantopian 000
OO0O00000CO000000O0000C0OOfullbacktest 000000000000 URLOOODOOOOOOO
O000000Ofull backtest 0 0 O Algorithm IDEO 0D 100000000000000000000O0C00OOO
cobooooooocoOoboOoobooOoo ooobobobo obooooboooo

PyfolioO O Quantopian 0 0 0000000000000 O0O0O0OO0OO0OOOOODOOOOOOOOOO

oooooooooooboooooooooooobooooooooooooobooooobooOooooooon
coobooooooooboooooooOoooOoboOoOobOOo0oOoOboOoOooOoOOoOoOobOOoOoobOOoOooooOoboOooon
ooobooooooooboooooooooobo0ooboOoOooooOoooooOo0oDbOo0ooobooOoooooboOooD
cooooooboobooobooOooooobOOoOOoOOOOO0OOObOOOObOObOOObCOOOOODOOOODn
O0O0000000O0Obacktesting0 0000000000000 DOOODOODOODOOODOODOOOOOODO
cooooooo
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050
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tearsheet 000 1 0000000000000 0O0D00O0OO0O0OODO0OOODOO0ODOOOOOODOOOOOO0O0O

oooooooboooobooooooooooooboooooooooooooooooooooooogon
OOO0OCOOCOOO0OOO0OO0O0O0O000Quantopiand RiskModelDOOOODODOO
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cooboooooocooboooOoOooOoOoOoOoOoOoOoO0oOOoO0OoOOOOoOoOOO0O0ObOOOObOOOOOObOOoODn
oooooooo

23 0000
00000000000000000000000 M Factorstd 000 [ FilterstO 0 0 0 O O O (O Classifires(T]
030000000

coobOooooocooboooOoOooOooOoOoOooOoOoOOoO0OobOOoOoOoOoOOoO0OobOOOoOobOOoOoOoOooOoboOoon
ooobooooooooboooooooooobo0ooboOo0oooooooobOo0oDbbOooobooOoooooOobDOooD
ooo

231 00000

coobOooooOoooOoboooOoOooOoOoOoOoOboOoOobOOoOoOoOoOOoOoOooDooa

gogoodoboboobooboooobooboooboobooboboobbobLDbUoobboooDboobboOoo
cooobooOooOoOodoOooOooOopDOoOoogoooOobOoDOoUOoO0ODO0 IVODODOObOOoOOODOODbDOoO
gooboobbooboobooobooboooboobooobboobboobbooboobbooboon
oboboooobooboobobobobo

e J0b0O0ObbOoObOOn

000000O000D0OC

ooooooooooooo

e JonboOoo0n
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232 0000

coooOoooboooobooooooOoooooOoboOoobOoOoOoooOoOooooboOooonn

0o0oooooooooCooOoU0U0UU0 oo ooooooUoUUUooooDooooOoooooooDo
000000000 Trned 00 FalseOOOOOOOOO0ODODOOODOOOODOOOODOOOOOOOOODO
goboobooobobuooboobobooboobooo

233 0000000

oooooooooooboooboooooooooboooooooooooooooon

OO0OO0O0O0O00000000000000000000000Ostring000000 imtO000O0ODOOODODOODO
ooobooooboooobooooooooobooobo0oooooooooooboooobooooooboOoon
coobooooooooboooooooooOoboOoOobOoOoOoobooOoOoooOboOoOobDbOOobOobOOoOooooOoboOooon
oooooooo

24 000000

gobooobooboboobbogboobboobboobbooobboobbooboob boobbo o
gobooobobooboobbooobooboooboob bbb booboobboobog

coooooo0ooooO0ooooOoooooOoOoooooooOoO0ooooOoooooOooooooooonoilo
0000000 3000000000000000000000000D0ODOOO0000O0O0O0O0O000OOD
ooo

OO00200 11 00research0 0000000 Oresearch 0000000000 ODOCOOO Jupyter notebook
000000000 "GetNotebook"U DD DODODODOOOOODODOO notebook 0D ODOOOOOOODODO
00000000000000 research 00000000 OO IntroductiontoResearch 00000000 O0O0O0O
documentation 0000000 OO0OOCOODOOOOO

25 00000000000

DO0000 mport 0000 0000000000000 O00D0ODO0OD Pipelined0O0DO0ODODOOODOOOO

from quantopian.pipeline import Pipeline

goboobboobooboooboobooobooboobobuoobboobboobooobbooboon
goboboooooooooobobobooooobooboooobobobobobooboooooDobOobOoD
gobooboobobooboobbooba
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def make_pipeline():

return Pipeline()

000000 make_pipeline() DO0OO0OO0OOD0ODOOO0DOOODODOOODOOODOOODOOODODDOO:

my_pipe = make_pipeline ()

26 00000000000

gobooboobboibb my_pipel000000D0O0DODODODODOODLOODLDOOODOODLDOOO
O0000000000000D00000 run_pipeline0000000000COODOOOOOO research
goboobbooboobobooobooboooboobbobboobobobobooboo

from quantopian.research import run_pipeline

00 run_pipeline00000COCCOODO 1002015-05-05000000000O0O0O0O0O0O0OOOOODODOODO
OOC2000030000D00000000000O0000O0O0O0O0OO0OOOOOOOO

result = run_pipeline (my_pipe, '2015-05-05', '2015-05-05")

run_pipeline 00000000000 OO0DOOODCOODOO pandas DataFrame 00 O0O000OO0D0OODO
goboobobooboobbooboooboon

result

000000000000 0O00O000 DataFrame 00000000000 OOOOOOOOOOO 20150 50
5oo0oogogooo0(oooooooo)oooooboooooooooooooooOooOoboboooboOoOoOooon
oooood

cooboooooocooboooOoOooOoOoOoOoOoOoOoO0oOOoO0OoOOOOoOoOOO0O0ObOOOObOOOOOObOOoODn
oooooooooooboooboooooDo

27 00000

oobobOooooOooobOocOobobobocOoobOo0oOoooOoOoOooon

F(asset, timestamp) — float

gooooooo obogog bbb boooobbooobbbooobbooobboooLDbbOoOoo
oboboooooobooboboboboooog

0obob00oooooobOobooooobooooobDoooooooOoooD0D OboooooOOobOOobOOobOoooogoo
gooooooooOooboOo0oOo0obOoO0DO0OoOoOdbOoUoDOoOoboObOoOOoO0OoOoObOooODogoDooo 10
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000000o0oo00ooo00ooOoO0O0oo0o0ooO00oodUooDoO0UoooOoDoooooooooOolIOOOn
000b00oo0o0oo0oObO0bo0o0oobOoDbOon sipleMovingAverateDODODODOOOOOOOODOODOODO
OOOO0OO0OO0OO0OO0D0OO00D0 SsimpleMovingAverage OOOOOOOOOOO OO USEquityPricing dataset O O
goboooood

from quantopian.pipeline import Pipeline

from quantopian.research import run_pipeline

# 000000000000 USEquityPricing dataset 000000

from quantopian.pipeline.data.builtin import USEquityPricing

# 000000000000 SimpleMovingAverage DOODOOO00O0O0O0ODOOODOOO

from quantopian.pipeline.factors import SimpleMovingAverage

28 D0O0OoOoOoO0O

0000000000 make_pipelined00O0O0OOO SimpleMovingAverage UUOODOOOOOOOO
000000SimpleMovingAverage D0 000 OSimpleMovingAverage O input] BoundColumn 00O
OO0O0O00OOwindow_lengthd 000 0000000000000 0O0000O0OOOOO 200000000000
00000000000 BoundColumn O OOOOOOODOOODDOODOOOOODOODOOBoundColumn
obobO0o0o0o0ooOooooOobOO0bOoooooO0ooOooOoDOOobDOobOobOooooooom

000ooOd0oooO0 1 oogooo00oood0o opoodo ooboooooog

mean_close_10 = SimpleMovingAverage (inputs=[USEquityPricing.close], window_length=10)

oooboooobobooobooooooooobooobo0oooooooooooboooobooooooboOoon
ooobooooboocooboooooooooooOooboOoOoooOoOooooOoooOobOoOoobooOoOooooOoboOoon
oooooooo

29 000000000000 OOOOO

gogooooooooboobbobooooooooobobobobbobbbboboooooooooDLDb bbb UooL o
00000000000 make_pipeline00000000000O0O0columns 0000000 O0OD0OOODO
gooboooooooooooboboboobooobooogoobDobobobobobooooobDobLUobOoo
Ub0b00o0oodbDobd make_pipline00000000D0O0OO0OO0OOOODOO

def make_pipeline():

mean_close_10 = SimpleMovingAverage (inputs=[USEquityPricing.close], window_
—length=10)

(ooooooo)
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(ooooooooon)

return Pipeline(
columns={

'10_day_mean_close': mean_close_10

ooooOooooOooooboOoobooOoOoOoOooOoOoDOOoOO0oOOoO0OobOOoOoOobOOoOoOooon

result = run_pipeline (make_pipeline(), '2015-05-05', '2015-05-05")
result

oooOoOoOoOooOoOoOoOoOoOgooO0 0000000000 ooooDoo00oon 100000 oooooo
gbobooooboobobooooobuoboboboobooboobobobobobuobubdl pataFrame
00 000000000ooD 10000000000000000000 200000000000 Equity 00O
OO000OCOO0O0ODOO0O0ODO 100 (2015-05-05 00:00:00+400:00,Equity (2 [AA]))ODO0O2015
050500 AAJ00DO0O0DAADOU0DOOO0OODOOU0ODOOO00ODODO0O0ODOO0DOODOOOoODOOD
0000000000000 mean_close_l0000000000O00O0O0ODOODOO

001 0000000000000000000O00000000D000D0DD000DOO

result = run_pipeline (make_pipeline(), '2015-05-05', '2015-05-07")

result

U0O0OPipeline.add 00000000000 O0DO0DO PipelineU00OO00O0DOOODO0DOOODODOODO
0000add00000000000000000O0>>>my_pipe = Pipeline() >>> f1 = SomeFactor(...) >>>
my_pipe.add(fl, * f1’ )

2.10 Latest

0000000000000 FactordD LatestO0O0OLatest 0000000000000 OO0O0O0OOO
coobooooooooboooooooOoooOoboOoOobOOo0oOoOboOoOooOoOOoOoOobOOoOoobOOoOooooOoboOooon
O00D0o0000O0o0o0oDo00Dobo0o0oDO0oOn Jlatest 000000000 OO0ODOOOOOOOOD
000000 make_pipeline0000000COO0O0OCOOO0OCOODOOOOOOOOOOOOOOCOOO
ooooooooon

def make_pipeline():
mean_close_10 = SimpleMovingAverage (inputs=[USEquityPricing.close], window_
—length=10)

latest_close = USEquityPricing.close.latest

return Pipeline (

(ooooooo)
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(ooooooooon)

columns={
'10_day_mean_close': mean_close_10,

'latest_close_price': latest_close

0000000000000 0000000000000 dataframe 00 2000000000000 10000
ooobooooobooobooooooooobooboooo

result = run_pipeline (make_pipeline(), '2015-05-05', '2015-05-05")
result.head(5)

.latest 0 00000 OOUO0OOOOOOOCOODOOUOOOOOOIatest_close_price000O00O0O NaNOO
ymoboobboobooboooobuoobooboboobooobo

211 0000000

00000000000 00000000000DO0000DDO000DoDOo0OoODO VWAPOOOOOOOOO
00000d uSEquityPricing.close 0 USEquityPricing.volume U0 O0O0OOOOOOOOOODODO
000 BoundColumns 0000000000 input 000000000 DODOOOOODODOODOODO

from quantopian.pipeline.factors import VWAP
vwap = VWAP (window_length=10)

cooboooooboooboooboooooooooon

212 00000000

00000000oooooooo+0-0*00000000000000000000000D00O000o0o0000n
goooooOoOoO0oooO0oOobDOoOoOoOoDoO0OobDOOoOoOoDOOoOoOoDOOOoO0200000DO0OO0bOOOOOD
goboobbooboooboo

>>> fl = SomeFactor(...)
>>> f2 = SomeOtherFactor(...)
>>> average = (fl + f2) / 2.0

ocoooOoOoooobooOooDDDIO0O0O0O0O0oODO0O0oO0OL0D 300oooooUoooopooooDoD
relative_difference 000000000000 OCOOOODOOOOOO0OO0OO0CDOUOimportd0O
goooogoo
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from quantopian.pipeline import Pipeline
from quantopian.research import run_pipeline

from quantopian.pipeline.data.builtin import USEquityPricing

from quantopian.pipeline.factors import SimpleMovingAverage

coooloooooooo 3ooooooo 200000000000 0o

mean_close_10 = SimpleMovingAverage (inputs=[USEquityPricing.close], window_length=10)

mean_close_30 = SimpleMovingAverage (inputs=[USEquityPricing.close], window_length=30)

0O 0O Omean_close_30 0O 0O 0O OO 0O mean_close_10 O O OO OODOODOOOODO
O percent_difference JOUOOOOOOOODOOOODOOONO

percent_difference = (mean_close_10 - mean_close_30) / mean_close_30

00000000 percent_difference0OOOODOO0ODODOOODDOOODODODOOODODOOODOOO
00000 Factor OO Opercent_differenceOOODODODODODOODOOOOOOOOOO

0000 percent_difference 00000000000 DOO0OOOODOOOODOOOOOODOOOODOOOO
00000 make_pipeline0000000O0O00O0

def make_pipeline():

mean_close_10 = SimpleMovingAverage (inputs=[USEquityPricing.close], window_
—~length=10)

mean_close_30 = SimpleMovingAverage (inputs=[USEquityPricing.close], window_
—length=30)

percent_difference = (mean_close_10 - mean_close_30) / mean_close_30

return Pipeline (
columns={

'percent_difference': percent_difference

coobOoooboocoOoboooooOooOoOoooa

result = run_pipeline (make_pipeline(), '2015-05-05', '2015-05-05")
result

gobooboboobooboboobooboboo

from quantopian.pipeline import Pipeline
from quantopian.research import run_pipeline
from quantopian.pipeline.data.builtin import USEquityPricing

from quantopian.pipeline.factors import SimpleMovingAverage
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213 0000

gobooboobbooboobboobooboboobooboobbon

F(asset, timestamp) — boolean

gooboooooooooooOoooooDooOobDoOoboboOooo00oDOOoOoDOoOobDboOoooOoOo oooOo 20
goooooooooooooooooo ooooo/ooooooo oOoO0oooooooooo

214 00000

coboooooooboooo bbooooboooOoOOoO0OobO OoobO bObOooOobOOoOoobOOoOooobOboooD o
goooooooooooOoooo oo oooopooOoDOoOoOOoOoODOOoDOOoOoBOODOoOoOOD 200
ooooooon TrueddooooOooOOoOOOOO

last_close_price = USEquityPricing.close.latest

close_price_filter = last_close_price > 20

000000001000 00030000000000000 TrueOOOOOOOOOODOOOODOO

mean_close_10 = SimpleMovingAverage (inputs=[USEquityPricing.close], window_length=10)
mean_close_30 = SimpleMovingAverage (inputs=[USEquityPricing.close], window_length=30)
mean_crossover_filter = mean_close_10 < mean_close_30

goboobbooboboolb TrueUDO FalseODOUOOODOODOODOOODOODOO

215 00000 /0000000 ODO00O0O

coboooooooboboooobobOboOo0oO0oOOoO0ooooooooOoO0OobOOoO0OobOOO0OO0ObO bOboOoOobOboOoOooon
oobooobooooooboooboooboobooooobOoooooOooooobD boboobDOobO ocobooobooobooon
OMFactor.top(n) OO0OO0O0O0O0O0O0O0O0 ODOOO0OO0 OO0OO0O0OO0O0 nO00O000O0 TrueO OO OO0ODO
goooooooooooopoOoOooOoOoOoOoOOOoOOOOoOoOoOooOoooOoOo2c00000000000O00
O True0D0O0OOO0OO0OOODOOOO

last_close_price = USEquityPricing.close.latest

top_close_price_filter = last_close_price.top(200)

ggboobooboob ogoboobuooobooboobboob

coobOO0oO0o0ooboocoobO booooooooOooOoooooOoboOooobooOoo
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2.16 000 0O 0O Dollar VolumeO 0O 0O O O

O0000000ogoo30000000oooog 10000000000 0000000O0 TrueDOOOOOOOODO
0000000 3000000000000000 AverageDollarVolume DOOOOOODOO OO O import
000000000 AverageDollarvolume UOOOOODOODOODOODOOO

from quantopian.pipeline.factors import AverageDollarVolume

OO 0O AverageDollarVolume D 0 00000 O0O0OO0OODODOODOO

dollar_volume = AverageDollarVolume (window_length=30)

AverageDollarVolume DO OO DOODO USEquityPricing.close U USEquityPricing.volume O
00000000 inputs 0000000000 O0ODOODOODOODOODOOOOOOOOOOOOOOODOODOD
boolean 00 0000000000000 0O0OOOOOOdollar_volume O 10,000,00000000000000
U0 True000000D0O0DOOOOO

high_dollar_volume = (dollar_volume > 10000000)

oooooooboooobooooooooooooboo0ooooooooo0ooobooooooooooooon
ooo

def make_pipeline():

mean_close_10 = SimpleMovingAverage (inputs=[USEquityPricing.close], window_
—~length=10)

mean_close_30 = SimpleMovingAverage (inputs=[USEquityPricing.close], window_
—~length=30)

percent_difference = (mean_close_10 - mean_close_30) / mean_close_30

dollar_volume = AverageDollarVolume (window_length=30)
high_dollar_volume = (dollar_volume > 10000000)

return Pipeline (
columns={
'percent_difference': percent_difference,
'high_dollar_volume': high_dollar_volume

0000000000000 00O000b0O000Db0DO00b0O0OO0OD0O0OO0O0n0 boolean OO O0ODO
high_dollar_volume OO QOQOOOOO

result = run_pipeline (make_pipeline(), '2015-05-05', '2015-05-05")

result
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217 0O00O0OO0O0O

OO0D0O0O000O00 Quantopian OO0 00O O0OOOCOOOOOOCOOOOOOOOOOODOOUODOOODOOD
gooboooooboobooobboooobboooobbooobbbooobLbbooobbboobbog
gooboooobboooobboooobboooobbooobbooobob oo ooobboooooD
screen00000000D00O00O00OO0OOOOOO0O0O0O0 FalseOOODOOODOOOODOODODOD
oogd

0000oO0o 300000000000 100000000 000000000D0O0O0OOODOOO0Oscreen00nO
O high_dollar_volume DOOUOOOOOOOOmake_pipeline0000O00OOOOOODOOO

def make_pipeline():

mean_close_10 = SimpleMovingAverage (inputs=[USEquityPricing.close], window_
—length=10)

mean_close_30 = SimpleMovingAverage (inputs=[USEquityPricing.close], window_
—length=30)

percent_difference = (mean_close_10 - mean_close_30) / mean_close_30

dollar_volume = AverageDollarVolume (window_length=30)
high_dollar_volume = dollar_volume > 10000000

return Pipeline (
columns={
'percent_difference': percent_difference
}o
screen=high_dollar_volume

oo0o0OoOooobooo0oooc0oo0obOboO0o0o0o0obO0dn high_dollar volume OOOOOOOOOODO
OO0o00000ooooooooooooooOoo 2015050 S5S000000000O00O0DO00O0 2,10000
obobooooo

0000000000 000000 print00 python2 00000000 Opython3 00000000000

result = run_pipeline (make_pipeline(), '2015-05-05', '2015-05-05")

print 'Number of securities that passed the filter: %d' % len(result)

result

Number of securities that passed the filter: 2110
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~O00000000000D00000 TrueDO FalseOOOOODOOOOOOODODOmOoODoDOoboOobDOoD
goboobbooboobobooboobbooobooo

low_dollar_volume = ~high_dollar_volume

go0ooooo 300000000000 10,000,00000000000000 TrueOOODOOO

oobooOoooooooboocooboocooboooobooOoo

from quantopian.pipeline import Pipeline
from quantopian.research import run_pipeline
from quantopian.pipeline.data.builtin import USEquityPricing

from quantopian.pipeline.factors import SimpleMovingAverage, AverageDollarVolume

219 0000000

00000000000 00o0o00ooU0ooU0ooDUooDoUoD ¢0anddd | DorDO0ODOOODOOOO
oo0o0O0oO0OoQ0DbD 20000000000DOO0O0ODO00O0OCDODODOOOOCOD I0ODOUODCQODOOOoOD
0000000000000 obbobobobobbbbobonO Averagebollarvolume 00000 O
percentile_betweenODODOOODOOODOO

dollar_volume = AverageDollarVolume (window_length=30)

high_dollar_volume = dollar_volume.percentile_between (90, 100)

0000 percentile_between U O0O0O0O OOO ODOODODO ODOOOOOO

00 latest_close 0000000000000 200000000000000000000O0O00O0ODOAO

latest_close = USEquityPricing.close.latest

above_20 = latest_close > 20

000 high_dollar volume OOOODO above_2000000 «O0000O00O0O0O0OOOO

tradeable_filter = high_dollar_volume & above_20

0000000 high_dollar_volume [0 above_200000 TrueOOODODOOODOO TrueOOOOO
00000000 FalseOOOOOOOODODOOO ((or)D0O00D0D0DO0O0DOODOOODOOODODOOOODOOOO
00000000000000000D0D0D00O screend0000 tradeable_filter0O0O0O0O0O0O0DOO

def make_pipeline() :

(ooooooo)
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mean_close_10 = SimpleMovingAverage (inputs=[USEquityPricing.close], window_
—length=10)

mean_close_30 = SimpleMovingAverage (inputs=[USEquityPricing.close], window_
—length=30)

percent_difference = (mean_close_10 - mean_close_30) / mean_close_30

dollar_volume = AverageDollarVolume (window_length=30)

high_dollar_volume = dollar_volume.percentile_between (90, 100)

latest_close = USEquityPricing.close.latest

above_20 = latest_close > 20

tradeable_filter = high_dollar_volume & above_20

return Pipeline (
columns={
'percent_difference': percent_difference
}o
screen=tradeable_filter

0000ooooooooooog 700000000000

result = run_pipeline (make_pipeline(), '2015-05-05', '2015-05-05")
print 'Number of securities that passed the filter: %d' % len(result)

result

OO0: print00 python3 0000000000

Number of securities that passed the filter: 737

cobooboooooooboooooooOoooOooOooboO0oOoooOoOoOoooDooa

from quantopian.pipeline import Pipeline
from quantopian.research import run_pipeline
from quantopian.pipeline.data.builtin import USEquityPricing

from quantopian.pipeline.factors import SimpleMovingAverage, AverageDollarVolume
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220 00000

go00ood0ooOoo0o0oooOo0ooodU0oOOo0o0ooOoO00ooDOo0UU0ooDoO0UoDODoOoOooDoOoO 200
ggooo

1. 0000000000000 00000000C0000000D000O00O00000DO0DO0oDOooOoOooDOon
0000000000000 00000 (RollingLinearRegressionOfReturns) 00000 DO OO0 OO
oooooo

2. 0000000000000O00000O0O0OO000O0ODO00O0ODO00O0ODO00O00OOO0000O0O0O00
0000000000000 000 top0OO0O0O00ODO (earningsyield) 00000 2000000000
ooooooooOooobo0oooooooooOooboOo0ooooooooboOooDo

0000000000000 00DOOo0DOO00O 0000 00D 000ooO0bO Do U00O0OmaskOOODO
gogobobbooobboooobboooobbboooobDb bbb bo0oUbDb Filterdogno
oboboooooog

221 J00D0OO0O0O0ODoDOoOoOoOooOO

OOooOoOo 10000000 0000000000000 O0ODOO0DOOODOOOODOOCOUOOOOOOD
oooo0bOO000o0oo0obobODbbO00o00o00oouooDDbibOdd make_pipeline DO O0QOQOQOO
0000 high_dollar_volume DO D ODOODODODODOODN high_dollar_volume OOOODO
SimpleMovingAverage 0D mask 00000000 DO0OOOOOOOOOO0ODOOODOOO mask O0OO
oboboooo

# 0000ooooooooooo

dollar_volume = AverageDollarVolume (window_length=30)

# DO0O0O0oO0oOoOooo
high_dollar_volume = (dollar_volume > 10000000)

# 0000000O00D00000D0O
mean_close_10 = SimpleMovingAverage (inputs=[USEquityPricing.close], window_length=10,
—mask=high_dollar_volume)
mean_close_30 = SimpleMovingAverage (inputs=[USEquityPricing.close], window_length=30, |,

—mask=high_dollar_volume)

# 00DO0OODOOODOOOO
percent_difference = (mean_close_10 - mean_close_30) / mean_close_30

high_dollar_volume 0O 0O0OOOOO SimpleMovingAverage 0O 0O 0O0O0O0OOOOOODOOOO
oO0d0O00O0O0DO0O0bO0OOoDODOUOCOOo g0 0O0bO0ODObOOOoO20000DOOObOOODOn
mean_close_10 0 mean_close_30 0000000 percent_defference UUOOOODOOODOOO
20000 00000000000
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222 0000000 O0ODOOOO0O

00000 topU bottom percentile_betweenOUUODOOOOODOO0OO0OO0OODODOOODOOOOOOO
0000000000000 oooo0o00ooooooo0o0oo00oo0oDo0oDoo0o0oDooooooogn
10% 0000000000 s00000DOO00OO00O00O00DOo0DOOODOUODOoOoDOoOoODOOD
010000000000000000000000O00000000D000DOO000O0O000o0O0

# 0000oO0oooooooooo

dollar_volume = AverageDollarVolume (window_length=30)

# 0O00O0O00Oo00oOd

high_dollar_volume = dollar_volume.percentile_between (90,100)

# 00000000 (DODOODODOoODOOooOoOOooOo)
top_open_price = USEquityPricing.open.latest.top (50, mask=high_dollar_volume)

# 0000000000 (ODoOoDbOOoO0O0obOo0obOo0 so00bOOObOOODOoOn)
high_close_price = USEquityPricing.close.latest.percentile_between (90, 100, mask=top_

—open_price)

000 make_pipeline00000high_close_price0000000O0OOOOOO0OOOOOOODODONO
oooo

def make_pipeline():

# JO0O0oO0oOOoO0ooOoOooooo

dollar_volume = AverageDollarVolume (window_length=30)

# 000000000

high_dollar_volume = dollar_volume.percentile_between (90,100)

# J000ODO0O0O0O (DOoOoOooboooooooooo)
top_open_price = USEquityPricing.open.latest.top (50, mask=high_dollar_volume)

# 0000000000 (DoOoOobOO0oOoOoooooOobOo so000O0OO0BOOOODDODO)
high_close_price = USEquityPricing.close.latest.percentile_between (90, 100

[

—mask=top_open_price)

return Pipeline (

screen=high_close_price

20150 50 1SO00O0O0O0O0OO0OO0OOOOOOS0o0gogogooooog

result = run_pipeline (make_pipeline(), '2015-05-05', '2015-05-05")

print 'Number of securities that passed the filter: %d' % len(result)
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O0: python2 00000000000

Number of securities that passed the filter: 5

coboooooooooboocoOooOobooooocobOoboc oobOOoOoOOoObOOoO0O ODO0oOoboOoOooOooOooOoOooon
ooobooooboooobooooboooooooooon

from quantopian.pipeline import Pipeline
from quantopian.research import run_pipeline

from quantopian.pipeline.factors import SimpleMovingAverage, AverageDollarVolume

223 0000000

ooboooboobooooooooooboooboooooOo bocoOo OO0 O0OoOoOobOoOOo ooboooboobo Ooboooon
ooooo

F(asset, timestamp) — category

o0o0O00o0OOo0O0ooOOooOOooOOoDODOOO IDOOOOODOODODODODO0OO0OOOOOOOODOODOD
00 Fundamentals.exchange_id0000000000000000 latest00000000000O0O0OO0

from quantopian.pipeline.data import Fundamentals

# Fudamentals.exchange_id 0O stringO 0000 .latest 00000000 DOODOOOO

exchange = Fundamentals.exchange_id.latest

Uboboboin latestOQUOO0O0O0OO0 00000 DODOODOOOOOOOOOOOOODOODODOD
U string000000000latest 00000000 0000000 ODOOO0OOOODOODOODOODODO

gooobogooobobooooboboooobbooobboooobbooobbooo bbooobLb booo
oboboboooooobogb intgboboboboboooooboobooboboboboobooooooDbOooD
goboobbooboobbooboooboob

UOo00OO000000000 sectorbooboooooooooobooonoan

from quantopian.pipeline.classifiers.fundamentals import Sector

morningstar_sector = Sector()

Sector U0 UOOODODO Fundamentals.morningstar_sector_code.latest D0 0O0O0OOOODOOO
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224 00000 0DO0O0ODOOO0OOOOOO
00000000 isnullO eqO startwithDOOOOO00000000000000000000000
000000000000000 0000000 00000000 00000000

gooooooooooooooooooooobobobobbobbbbbbbbbbbObO0 exchange OODO
bobdeqgbdbOb0O0oO0oooooOoOobDODO

nyse_filter = exchange.eq('NYS')

UobDO0dbbOdO0l exchange_id0O NYSODOOODODOOOD TrueOOOQOOO

225 000

0000000000000 0DO00 0000000000000 U0000O0D0DDDOOO0O00 quantiles
0000000000000 oooo0oooooooodbhind0000000Oqgquantile0dOOOOOnO
0000000000000000000000ODObn-100000000000000O00O00O0 O00O0OOO
000000000000 NaNOOOO-10000000000000000quartilest (quantiles (4) 00O
0)DO0O0OOO0Oquintilesd (quantiles (5) 00 0)O00 0 00O Odecilesd (quantiles (10) O00D0)O00O
gdddddoooouoouoooooo

O00000000000000 10000decilesD000000O0 10000000000000O0O0O0O00OOO
oooooooood

dollar_volume_decile = AverageDollarVolume (window_length=10) .deciles ()

top_decile = (dollar_volume_decile.eq(9))

coooOooooocoobOooooOooOoOoOoOOoOoO0obOOo0oOoOoOoOoOoOoObOcO0ObOoOoOoobooOoOn

def make_pipeline():
exchange = Fundamentals.exchange_id.latest
nyse_filter = exchange.eq('NYS"')

morningstar_sector = Sector()

dollar_volume_decile = AverageDollarVolume (window_length=10) .deciles ()

top_decile = (dollar_volume_decile.eq(9))

return Pipeline (
columns={
'exchange': exchange,
'sector_code': morningstar_sector,

'dollar_volume_decile': dollar_volume_decile

(oooogoo)
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Quantopian 00000000000

(ooooooooon)

screen=(nyse_filter & top_decile)

result = run_pipeline (make_pipeline(), '2015-05-05', '2015-05-05")
print 'Number of securities that passed the filter: %d' % len(result)
result.head(5)

Number of securities that passed the filter: 513

0000000000000 000o00oDU0oDU0oD0Oo00Dd000d0o000o0O0oD0OoDUOdemean 00O
groupby 000000 OOO0DOOODOOODOOOOOOOCOOODOOOODOOODOOODOOODOOOO
goboobboobooboobobooboobbooboon

uobooooobOoooobooobooooooooOoOoOoOooOoO0oboOo0OobooOoOoOooon

Jd0d0d0o0o0o0o0o0oOooooooooboboobobOoObOoO000000000000o0o0oooooooooDoDoDD
00000000 pataset O BoundColumns OO0 OO OO0OO0OOO0OOO

2.26 000 000OU Dataset 0 U U O O BoundColumns[

DataSets 0000000 APIDODDDOO0DOO0ODOOODDOOOOOOODODOOOOOODODOOOOODOOO
00000 00b00b00b0b0b00b0b0O0Db0O00 pateaset D0 OD0DOO0ODOO USEquityPricingO
gooogooo

BoundColumn OO ODataSet OO 0ODODODOOOOOOOOOODODOBoundColumn DO OOOOOOO
DataSets JU000O0O0OOOO0ODOOOOOOODOODODOOODOODLOODOODDUOODDOODDOODO
BoundColumn 00O 0O0OOO0O0OOOOOBoundColumn OO0 OOOOOOO USEquityPrincing.close
oooooooo

DataSets 0 BoundColumn 0000000000000 OOOO0O0O0ODOODLOOOOODOODOODODOOO
goboobboobooboooboobooobooboobbooboobobooboobbooboon
gboboooooboobobobobobo

DataSets U BoundColumn U0 UOO0OOO0O00OOO00O0COOOCOOOOOOOOODOOOOOOCOOOO
goboboboooooobooobogobobobobooobooooooobooboboboboboooo
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Quantopian 0000000 O0OOO

2.27 dtypes

go0oood0o0oo0oU0oOOo0oO0O0ooo00ooO0U0DOO00O0OOoOoOU0ODOOO0U0ODOUO0DbOOOoOOooOOOOoD
O000000OBoundColumn 0 dtype 00000 0OOO0OODOOOOOOOODOODOODOOODOODOODOOD
OO0 USEquityPricingl float 00 dtype 0ODOUODOOOOODOODOOO USequityPricing.close
o00ooooooooooooo

BoundColumn O dtype U0 00000000000 0O0O000O0O0O0O latest000O00O dtypeDO OO
Uboo0o0oobDobO0oboinD fleatJ00O0D0O0O0DOO boolOUDOODODODOOLODOOOODOO string
000 int0DO000b00obobon

2.28 00000 Pricing DataC
00000000 USEquityPricing0O0O00O0O00O000O0O000O0 USEquityPricingd 50000
oboobooo

» USEquityPricing.opent O O O

» USEquityPriging.highl 0 O O

* USEquityPricing.lowd O O O

USEquityPricing.closed 0 O O
* USEquityPricing.volumed O O 0O O

0000000 float O dtypeOOOOOOOO

2.29 0 0000 0O Fundamental Datall

Quantopian 00 D0 000000 O0DO0DO00O0OODOOOC0OOODOODOOOOODOOOO Fundamental
0000000000 BoundColumn 0O O0O00D0OO0ODO900000000000000O0OONO Quantopian
Fundamental Reference 0000000 O0ODO

2.30 000000000 Partner Datall

Quantopian 0 00 "USEquityPricing 0 0 0000000000000 0OOCO0DOO0OOO0OO0OOOODOODOO
dd0oooooddooopoooooooooooooOoooo0dodoooooooooooooooDoo
quantopian.pipline.data00000000O0O0OOOOOOOOOOOOOOOO

USEquityPricingOU0O0O00000000O0O0O0O00O0O0OO0O0O0COO0OO0O0O0O0O BoundColumn 00O
OO00000000000000000000D00O00000000D0D DataReference000000OOOO
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Quantopian 00000000000

dtype 0000000000

BoundColumns 000000000000 OOO0OOOOOOOOOOOCOOOOOO

from quantopian.pipeline import Pipeline
from quantopian.research import run_pipeline
from quantopian.pipeline.data.builtin import USEquityPricing

from quantopian.pipeline.factors import SimpleMovingAverage, AverageDollarVolume

231 00000000

oooooooboooobooooooooooooboo0ooooooooo0ooobooooooooooooon
ooooooooo0ooooocOo0oooOooOo0ooooOooO0o0oOoooOoboOo0oOooDooOboOo0ooOon0 APIOO0O0
oooboooooooobooooooooooobo0ooboOo0oooooooobObo0ooDbbOoooobooOoooooOobOooD
coobOoooboocoOoboooooOooOoOoooa

00000000000 DOO0DO000DO00O00000D0D0DO00D0DLOODOD0ODO0OD0DO0OO0O0O00O0 inputs O
window_lengthOUOO0O mask DOOO0OO0OO0O0O0OODOOODO0O0OOO0OOOOFactor0donooonon
dddooooooooo

goooboooooobooboooobooooboboboobooboooobobobbooboboobDobobOo Uo
U0 0000000 gquantopian.pipeline.CustomFactor HOUOODOOOODOOOODO compute U OO
gboboooooooooobobobobobooboooooooboboboboo

def compute(self, today, asset_ids, out, =*inputs):

e xinputs O MO NOUO numpy arrays OOO0D0O00 MO window_lengthONDODOOOO mask OO
oooooooogooobobOOOOO «inputsOO0O0O0O0O0O0O0OOOOOODOOODOODOOOODO
00000 BoundColumn OO OO0O0OO0 MO NODOODOOODOOOOOOODOOOOODOODO
000000000 BoundColumn O dtype DO O OO

eocutJO0ONODOOOODOOD ot 0000 ob0ob0ob0ooOobooboobOobobooo
gbdb0outgooooono

e asset_ids OO0 NODODO OO OOD0D0OO«inputs000000000DOOOODOODODOOOOO
e todayO pandas 00 OO0 OO0O OOOOOOcompute000000OO0O0ODOOODOOOO
00 «inputs 0 ot D000 odoooogoon

UoO00booboobOd CustomFactor UOUODOOODOO compute D0 OO0OOOODOODOOODOODO
o000 S00000000o0o0oooooDooOoDOooU0oU0oOUOoU0UoOUO0OoU0Oo0OoODooOoLOooO
CustomFactor 0 numpy O import 00O 00000
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Quantopian 0000000 O0OOO

from quantopian.pipeline import CustomFactor

import numpy

OO0 numpynanstd 00000000000 O0ODOQCO0OOOCO0OOOOOODOOOODOOOODOLOO

class StdDev (CustomFactor) :
def compute(self, today, asset_ids, out, values):
# NaN ODO0OO0OO0DODO0OO0O0OO0OO0OOoOoOooOoooDOoOoa

out[:] = numpy.nanstd(values, axis=0)

0000000000000 make_pipeline() OO00OOOO0O0O0OO0DOOOO

def make_pipeline():
std_dev = StdDev (inputs=[USEquityPricing.close], window_length=5)

return Pipeline (
columns={
'std_dev': std_dev

gobodbbooboob o0bboo0obOo0bboOn stdbev.compute () DOODOOODOODO

e values: 100 MO NOO numpyarray 00000 MO 5(0000)00NDODO 8000000000
oooooooo)yono

eout:00NOOOOOOOO0O0O00O00O0 computeOOOO0OOOOOSO0OO0OOCOOOOOOOOOO
Ub0outdooooon

result = run_pipeline (make_pipeline(), '2015-05-05', '2015-05-05")

result

/usr/local/lib/python2.7/dist-packages/numpy/lib/nanfunctions.py:1057: RuntimeWarning:,
—~Degrees of freedom <= 0 for slice.
warnings.warn ("Degrees of freedom <= 0 for slice.", RuntimeWarning)

2311 0000000

O0D0O00000DOO0O00000D0000 input 0 window_lengthOOOOO0OO0OOODOOCOOOOOD
000 numpynanmean 0000 20000000000000000 TenbayMeanDifferenceOOOOODO
JdddooooooooobooboD input 00O0O0O [USEquityPricing.close, USEquityPricing.
open] O window_length OO O OO0O0O window_lengthOODO 1000000000
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Quantopian 00000000000

class TenDayMeanDifference (CustomFactor) :
# Default inputs.
inputs = [USEquityPricing.close, USEquityPricing.open]
window_length = 10
def compute(self, today, asset_ids, out, close, open):
# NaN 00000 O0ODOOODOOODOOOOODOO

out [:] = numpy.nanmean(close — open, axis=0)

OOO0ODDO close O open O0O0O0O0O0O010 0 800 OOODODO numpy arrays. 0O OO0 O
TenDayMeanDifference DO U000 UOOODOO0OOODODOODODO0ODODOODOODODLDOODOODO
oooooo

# lo000000000C0O0000000O0O0

close_open_diff = TenDayMeanDifference ()

gogooobobooobuoobboobobooboobbooboobbuooboobbooD

# l000000D000DOODOOODOOODOOD
high_low_diff = TenDayMeanDifference (inputs=[USEquityPricing.high, USEquityPricing.

—low])

231.2 00000 DO
Jo00o00ob0o0o00o0o0obO0obO000ob00o0obOooo0O0obO0oo0obD0ooOoDOooObO0oO0bL0O0oDbO0oDO0oOOoO0nn
screen 00000000

00000000 boo00 nOOO0DO0DO0000O0 Momentum DO0O0OO0O00O0OODODOOOOO0O nO
window_length OO OOOO

class Momentum (CustomFactor) :
# OO0O0OD0OOO
inputs = [USEquityPricing.close]

# DO00ODOOOOO
def compute(self, today, assets, out, close):

out[:] = close[-1] / close[0]

O000 Momentum OO DOOOOOODOOOOO 2001000000000 2000000000000000
0001000020000 000000000000000000 “True™ 000 positive_momentum 00
gobooooogon

ten_day_momentum = Momentum (window_length=10)

twenty_day_momentum = Momentum(window_length=20)

(ooooooo)

52 0 20 Pipeline



http://docs.scipy.org/doc/numpy-1.10.1/reference/arrays.ndarray.html
http://www.investopedia.com/terms/m/momentum.asp

Quantopian 0000000 O0OOO

(ooooooooon)

positive_momentum = ((ten_day_momentum > 1) & (twenty_day_momentum > 1))

O0020000000000000 positive_momentum OO0 0O0O00 make_pipelineO00000O0ODO
U0Opositive_momentum 00000000 screen000000O0OO0O

def make_pipeline():

ten_day_momentum = Momentum (window_length=10)

twenty_day_momentum = Momentum (window_length=20)

positive_momentum = ((ten_day_momentum > 1) & (twenty_day_momentum > 1))

std_dev = StdDev (inputs=[USEquityPricing.close], window_length=5)

return Pipeline (
columns={
'std_dev': std_dev,
'ten_day_momentum': ten_day_momentum,
'twenty_day_momentum': twenty_day_momentum
}s

screen=positive_momentum

00000000000020000000000000000000000001000000000200000
ooooooooood

result = run_pipeline (make_pipeline(), '2015-05-05', '2015-05-05")

result

cooboooobOoooobooOoOooOoOoOoOoO0OoDOOoO0OoOoOoOoOoOoOOoO0ObObOOoObOOoOobooOobOOon
ooobooooboooooboooooooooboooboOooooooooObooobDOoOoobooOoooooboOooD
gbobooooooobo oo booboboboon

gobooboboobooboooboobooobbooboobbooboobbooboobboobOoo

from quantopian.pipeline import Pipeline
from quantopian.research import run_pipeline
from quantopian.pipeline.data.builtin import USEquityPricing

from quantopian.pipeline.factors import SimpleMovingAverage, AverageDollarVolume
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Quantopian 00000000000

232 0000
0000000000 APIODO00ODOO0O0OO0ODOO0OO0OODOCO0ODOOO0OO0O0OCOODOO0OOOOOUDOODOD
gobooboboooboooo

goboobboobooboooboobooobooboobbooboobobooboobbooboon
gbobooooooobooboboboboooog

- 0J00000000DOUODOOOOUUIDDOODODOOOOIPOODOODUOOOOOODOOOODOOOODO
goobobooooon

e 00000 commonstockDOOOOO

« 0000 (ADR/GDR) O OO OO0

D000 (OTC)0D0000o0oO
e JO0OODOUOUO00U00U0UUULUUUUUO O
« 0000 limited partnership(LP) OO0 O00OO0OOO

- J0000 lLPODOODUODOODODODODODODO

ETFO00000(@CO000000000000000000)

2321 0000000

ooooooooooooooooooooDOloooooO0 100000000 ooooooooooooDon
oooboooooooobooooooOoooo0oobOo0ooooooooOoooDbOo0oobooOoooooOoboOooD
cooooooooooboooOooooOoOoOoboOoOobOOoOoOoOOoOoOoOoOOoO0ObOOObObOOOOoOoOoboOonoDn
ooooooom

ADRO GDROOOOOCOOOOODOOCOOOOOOOOOOOOCOOOOODOOOOOOODOOCOOOO
ooooooooboooobooooooooboooooooooooobOoooooboooooooooDobOoo

OTCO Wi OOoO LpOO0O0000000000000000O0O0O0O0O0O0O0O0O0OOOOOOOOOOOO

OO0: 000000 Tutorial DO0O0O0O0O0OONotebook OOOOOOOOOOOOODODO

OO000000oO0DO0O0OCCOO00O000ETFOOOOCOOO0O0O0O0O0ODOOOOCOOO ETFO0O00000000
ODOOOETFOO0O0DOOO0OO0O0OOO0O0DO00O000O0DO0000DO0DO000000D0O0O0O0O0O0ODOETE
ooooooooocoooboooo
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233 00000000

gobboobbooobboobbio0o0obb0o0bibd tradable_stocksUUOOOOO0OO0OOOO0OOOO
00000000 DataSet U IsPrimaryShareO00OO0O0O0O0ODODOO0ODOOODODOODODO

from quantopian.pipeline.data import Fundamentals

from quantopian.pipeline.filters.fundamentals import IsPrimaryShare

gobooboobooboooo

# 00000000OCO0O0000D0OT1IsPrimaryShare00000000000O0DOO

primary_share = IsPrimaryShare ()

# 0000000000000 O0DOO0OO0DOOoOOO0bObOO0DbOOoOoOOoOoOOon
# 'ST00000001' ODODOOODOODO
common_stock = Fundamentals.security_type.latest.eqg('ST00000001")

# ADR 00 0000000000000~ OO000D0OO0O0OC0O0O00000OO0

not_depositary = ~Fundamentals.is_depositary_receipt.latest

# OTC DOOOOOOOOOO000D0OO

not_otc = ~Fundamentals.exchange_id.latest.startswith('OTC")

# wI 0000O00O0O0O000000

not_wi = ~Fundamentals.symbol.latest.endswith('.WI")

# 000 LpO0000O0DODOOODODODOODO .matches OOO0OOODOODQOOODOOODOO
not_lp_name = ~Fundamentals.standard_name.latest.matches('.» L[. ]?P.?2S$")

# 00000000 O0ODOO0OO0ODO0O limited_partnarship OO0O0OO0O0NullO0OOOO0OOODOOOCODOO

not_lp_balance_sheet = Fundamentals.limited_partnership.latest.isnull ()

# 0000000000000 00OO0000000N11000000 ETFOOO00OO

have_market_cap = Fundamentals.market_cap.latest.notnull ()

# 000000000 DOODOOODOOO0DOODOOOOOg
tradeable_stocks = (
primary_share
common_stock
not_depositary
not_otc
not_wi
not_1lp_name

not_1lp_balance_sheet

22 22 =22 2 & &

have_market_cap

co0o00obO0o0C0cO0obO00oO00b0o0o0o0bO0000000n0d notnull O startswithO endswidh OO
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matches U000 Classifierddbdbodboobobobobobobobobobobobobono
gboboo oo oooooboobob

000200 00000000000 30 0000000000000 0O0O0OO0OO0OOOOOOOOD0OO0
base_universe 0000000

base_universe = AverageDollarVolume (window_length=20, mask=tradeable_stocks).
—percentile_between (70, 100)

2331 000O0O0Oooooo

000000000 00DOO000 00000 0000000000000 0D0OOO000DOOdQQuantopian
gooooooobbooodogooooooob bbb oo b bbb oooog
QTradableStocksUS O O O

QTradableStocksUS OO 0000 O0ODOO0OO00OO0OOCOO0OOOOODOOOOOOODOOOOO 3000
coboooobOoooobooobobOOooboooobooobOOooooOobbooobOOoOoooOobObODOoboDbDOOobaon
QTradableStocksUS OO OO Q500US O QI500USCOOCOOO0O0O0O0O0O0O0O0O0O0O0O00000O

QTradableStocksUS OO0 0 0000000000000 O00O00O0OOO0DOOOOOO

gooooboobobobbbbobob0ooboobDbDDD base_universe O QTradableStocksUs O0O0ODODO
0000000000 UoUoU0UOUdmmportD0OOCOCOO

from gquantopian.pipeline.filters import QTradableStocksUS

00 base_universe D 00O 00O QTradableStocksUsOOO0O0OO0OO0OO0O

base_universe = QTradableStocksUS ()

D00DO0O000D000D0DO base_universeDO0ODOOOO0D0O0O0OO0DOOOODOOOOOOOODOOOOD
O0000000000C0O0O0O0O0OCOOmean reversion strategyd 0000000000000 O0OOOOOOOO
goloooo3ooooopooooooo0ooooooop20000000000000000750000A0
000000oooo0O0000ooo0O0o00ooooO7500000000000000000000DO0OO
oooo

O000000000 base_universe 0000000000000 OODODODOOCOOO200000000A0
oo0oooO00ooo0o02000000000DOOo00OooO00DO00oOooOOoOooDOoOO0ODoOooO

# 10000000000
mean_10 = SimpleMovingAverage (inputs=[USEquityPricing.close], window_length=10,

—mask=base_universe)

# 30000000000

(ooooooo)
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mean_30 = SimpleMovingAverage (inputs=[USEquityPricing.close], window_length=30,

—mask=base_universe)

percent_difference = (mean_10 - mean_30) / mean_30

OO percent_difference 000000 7500000 750000000000000000000000

# 000ooooooooooooooon

shorts = percent_difference.top(75)

# 000000O0OOO0O0O0O0OCOO0OOO

longs = percent_difference.bottom(75)

shorts O longs 000000000000 0O0O0O0O0O0O0O0O0O0O0O0O0O0O0COO0O0COOO

securities_to_trade = (shorts | longs)

Ubobobobobobobobob0ob0bODb securities_to_tradeUU0OUOO0OO0O0OODODODODO
O000000000Osecurities_to_tradeO00OD0O00O0D0OD0OOO0OODODOODOOODOOOODO
oooobooboooobuoooobobUoboU0U0Ub ETFObO0oboooboboobobobobouoobooooo
gooo

OO0 0O0Obase_universe 0000000000 QTradableStockUS OO OO OOOOOOOODODODO QTradable-
StockUSOOOODOOOODOOODOOO

o00o000o0o0o0ooD0o0oooU0oOU0oo0ooU0ooO0oD0oDODOo0DU0DUOODO0ODO0O0ODOOoOOOoOD
ocooooooobOooOoOooO0oooOooOoboO0oOobDOoDOoOO0oDbDOoO00ObOOODbDODOOO0OObDODObOOOOO
0o0o0o0o0bDOobo0o0obU00ob0bUobooobdbdblongs O shorts D000 OODO0ODOODOOOOD
screen J 00 securities_to_tradedOOOO0OOO0O

def make_pipeline():

# 00000000000

base_universe = QTradableStocksUS ()

# 10000000000
mean_10 = SimpleMovingAverage (inputs=[USEquityPricing.close], window_length=10,

—mask=base_universe)

# 30000000000
mean_30 = SimpleMovingAverage (inputs=[USEquityPricing.close], window_length=30,

—mask=base_universe)

# 0OO0Ooooo

percent_difference = (mean_10 - mean_30) / mean_30

(ooooooo)
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# JOoO0ooOooOOooooooooo

shorts = percent_difference.top(75)

# 0000000000000

longs = percent_difference.bottom(75)

# D00000O0OO0O0O000O0D0O0O0

securities_to_trade = (shorts | longs)

return Pipeline (
columns={
'longs': longs,
'shorts': shorts
}y

screen=securities_to_trade

0000000000 0002000000000 DataFrame 00 0000000000000 O00O0OOOO0O
O00O0OC0OCO0O0OO0OO0OOObooleanOOOOOOOODOODODODOO

result = run_pipeline (make_pipeline(), '2015-05-05', '2015-05-05")
result.head()

oooooooooooboooobooooooooooooooonod

234 IDEDCDOOO

0000000000 ResearchD 000000000000 0ODOOO0ODOOODOOOODOIDEDODOOOODO
00000000 0PipelineJ0000000O0O0DOOODO0OOO0DO0ODODO0O0ODO0 make_pipeline
goboobboobooboobobooboo

0000000000000 00 ResearchOOOOOOOOOOOIDECOOOOOOOOOODODOOOODODOOO

import quantopian.algorithm as algo

from quantopian.pipeline import Pipeline

def initialize (context) :
my_pipe = make_pipeline()
algo.attach_pipeline (my_pipe, 'my_pipeline')

def make_pipeline():
return Pipeline()
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235 0000000 O0OO0o0OO

Research 0 0 00 make_pipline 00000000000 OOOCOODOODOCOODO0O0O run_pipelineD
0obobO0o0o00oo0ooOooOobO0obO0oooo0ooOO0obO0oO00ooDooOOobO0obUobOOobO0oobDOooDOooDooOoDOoD
gOoo0oOooO0OoO0oOoO0DO0OO0oO0OoUOOUODOODOoO0OCODOUIDECOODOOODODODOOOOUOOOD
gooogoooobobooooobobooobobobOoooobobDobOOoobobDooboboboDobobDOoo
attach_pipeline00000000O00OOOOOOODOOOO

attatch_pipeline 000 2000000000000 Pipelined0000O0O00ODOOCOOOODOO
O0O0000b00bO0Ob0Ob00Oattatch_pipelined0000000ODOODOOOOOOODOOOOOODO
gobooboobbooboobo

import quantopian.algorithm as algo

from quantopian.pipeline import Pipeline

def initialize (context):
nmy_pipe = make_pipeline ()

algo.attach_pipeline (my_pipe, 'my_pipeline')

def make_pipeline():

return Pipeline ()

0000000000000 00000O0000Do0O0O0000000O0O0O0000D0O0O0O0 20160 60 6
00000020160 60 10000000000000000000000000000O0O0O0O0O0OODOOO0O
00000 10000 500000000000000000000000000000000 DataFrame O O
coobooooooooboooooooooOoboOoOobOoOoOoobooOoOoooOboOoOobDbOOobOobOOoOooooOoboOooon
000 DataFrame 0 OO0 O0DOO00D0OOOODOOOO

236 00000000

0000000000000 0D0 before_trading_start U000 pipeline output UOOOOOOODO
O00O0Opipeline_ocutput 0O0DO0OD0OOO0OOO0OOOOOOODOODOODOODOODOOODOODOODOODOODOD
O0000O0O0O0O0O0O0O0O0O0DO0OOU Dataframe 1000 OUOpipeline_output 00000000000 DODODO
0000000000000 0D0Db0Ob00O0D context 00O OobOOoOoOoOoOoOoOOO

import quantopian.algorithm as algo

from quantopian.pipeline import Pipeline
def initialize (context):
my_pipe = make_pipeline()

algo.attach_pipeline (my_pipe, 'my_pipeline')

def make_pipeline():

(ooooooo)
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return Pipeline()

def before_trading_start (context, data):
# 000D0O0O0O0O0O0O DataFrame O context OO OOO0O

context.output = algo.pipeline_output ('my_pipeline')

OO0O0000D0O0O00OoOoooo 80000 oo UUuOoOoDoO Dataframe 00000000 ODOOOOOO
OO0OO0O0O0OO0OO0O0OO0O0O0000Research 00000000 MultiIndexOOODOOOOOODOOOOOOOMM

237 Research O 000000000 OOOOOOO

0000000 0000000000000 UoDoDoDoDooooOoDOResearch 000000000 import O
000 make_pipeline 0000000000 COOOOO0OO0OO0OO0OO0O0O0O0O0O0OOOOOOO0OO 1500
020000 longs0O shortsO0000 Dataframe 10 0000000000000

context JO0OO0OOOO

import quantopian.algorithm as algo

from quantopian.pipeline import Pipeline

from quantopian.pipeline.data.builtin import USEquityPricing
from quantopian.pipeline.factors import SimpleMovingAverage
from quantopian.pipeline.filters import QTradableStocksUS

def initialize (context) :
my_pipe = make_pipeline()

algo.attach_pipeline (my_pipe, 'my_pipeline')

def make_pipeline():

wnn

gooooooogoo

wnn

# 00000000CO0OO000O00CQTradablestockusOO0OO

base_universe = QTradableStocksUS ()

# lo0000000ODOO

mean_10 = SimpleMovingAverage (
inputs=[USEquityPricing.close],
window_length=10,

mask=base_universe

# 30000000000
mean_30 = SimpleMovingAverage (

inputs=[USEquityPricing.close],

ooooooo)
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window_length=30,

mask=base_universe

percent_difference = (mean_10 - mean_30) / mean_30

# 00000O000OO0O00000

shorts = percent_difference.top(75)

# 0000000000000

longs = percent_difference.bottom(75)

# 000000O0COOOOO00O

securities_to_trade = (shorts | longs)

return Pipeline (
columns={
'longs': longs,
'shorts': shorts
},

screen=(securities_to_trade),

def before_trading_start (context, data):
# 000000000 DataFrame O context OOOOO0O

context.output = algo.pipeline_output ('my_pipeline')

gobooboboobbooboobbooboobbooboobboooboon

cooboooboooobooOoOoooOoooOooOoOoOOoO0OoOoOoOoOoOoOOoO0O0ObOOOObOOOOoOoOoboOoOoDn
OOO0OD0O0O0DDOGetting Started Tutorial 0000000000 DOOO0O0O0O0O0O0O0O0O0O0O0OOOOOOOOOO

def compute_target_weights (context, data):

gooooooooo

# J00oO0oOooooobooooooooooooa
# Joooooooooboooooooo
weights = {}

# longs OO0 shorts ODOOOODOOODOOOOOODO

# 0000O0OO0ODOOO0ODOOOOOobOoOOoDboooOoo

if context.longs and context.shorts:
long_weight = 0.5 / len(context.longs)
short_weight = -0.5 / len(context.shorts)

else:

return weights

(ooooooo)
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# longs O0O0O0O shorts DO00O0O0OOOOODOOODOODOOODOOODOO
# O00O0O0OO0ODOO0O0ODOODOOOOOObOOobObOobooon
for security in context.portfolio.positions:
if security not in context.longs and security not in context.shorts and,
—data.can_trade (security) :

weights[security] = 0

for security in context.longs:

weights[security] = long_weight

for security in context.shorts:

weights[security] = short_weight

return weights

def before_trading_start (context, data):

wnn

gooooboobooboooog

wnn

# 00DO00ODOO0ODOODOODOOODOODOODOOODOODOO
pipe_results = algo.pipeline_output ('my_pipeline')

# “longs’ 0000 TrueODOOODOODOOODOODOO

# 00D00OD0OO0ODOODOODOOODOOOOOd

context.longs = []

for sec in pipe_results|[pipe_results|['longs']].index.tolist () :
if data.can_trade(sec):

context.longs.append(sec)

# “shorts™ [0O0O0OO TrueOOUOOOODOODOOODOOOO

# J0O00O0OO0ODOO0ODOODOObOOoOobOoo

context.shorts = []

for sec in pipe_results|[pipe_results['shorts']].index.tolist () :
if data.can_trade (sec):

context.shorts.append(sec)

def my_rebalance (context, data):

nwn

gilroo0ooobocooooooo

nwnn

# 000000O0O0oOOO0OO0O0O0OoobooOoOOO

target_weights = compute_target_weights (context, data)

# D0DO0O0000O0O0DODOOO0OO00O0O0O0OODOOO
if target_weights:

(ooooooo)
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algo.order_optimal_portfolio(
objective=opt.TargetWeights (target_weigh

constraints=[],

ts),

goooooooooooooooooooooooooooooo 10000004

O000OQuantopian 00 000000000000 Clone0 00000000000 0O00O00O0OO0OO0OOOOD

ODbEOODOOOOOOOOO

from quantopian.algorithm import order_optimal_portfolio

from quantopian.pipeline import Pipeline

from quantopian.pipeline.filters import QTradableStocksUS

import quantopian.optimize as opt

def initialize (context):
# 0000ODOOO0ODOODOODOOODOODOODOOOOO
schedule_function (
my_rebalance,
date_rules.week_start (),

time_rules.market_open ()

# 0000ODOO0ODOODOOODOOODOOODOODOOOOO
my_pipe = make_pipeline()

attach_pipeline (my_pipe, 'my_pipeline')

def make_pipeline():

wnn

oooooooocooooo

wnn

# 00000000000000 QTradablestocksusOOOOOO0O0OO

base_universe = QTradableStocksUS ()

# 1o0000000000D000O000O0

mean_10 = SimpleMovingAverage (
inputs=[USEquityPricing.close],
window_length=10,

mask=base_universe

# 30000000000000CO0O0O0

mean_30 = SimpleMovingAverage (

from quantopian.algorithm import attach_pipeline, pipeline_output

from quantopian.pipeline.data.builtin import USEquityPricing

from quantopian.pipeline.factors import SimpleMovingAverage

(ooooooo)
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def

inputs=[USEquityPricing.close],
window_length=30,

mask=base_universe

percent_difference = (mean_10 - mean_30) / mean_30

# JO0O0oO0ooOOo0ooOoOooooo

shorts = percent_difference.top(75)

# 0000000000000

longs = percent_difference.bottom(75)

# 00000O0O0C0OOO0OO00O

securities_to_trade = (shorts | longs)

return Pipeline (

columns={
'longs': longs,
'shorts': shorts

b
screen=(securities_to_trade),

compute_target_weights (context, data):

gooooooogo

# D0DO000O0O0O0OOOOOO0O0OoOoOooOooOn
# D0DODO00OO0OO0O0OO0ODOOOOOOoOoOoa
weights = {}

# longs OO0 shorts OOOO0OO0OOODOOODOOODO

# OO00000ODOO0OO0ObOO0oOobOOooboboooo

if context.longs and context.shorts:
long_weight = 0.5 / len(context.longs)
short_weight = -0.5 / len(context.shorts)

else:

return weights

# longs O0O0O0O shorts 0OOO000O0O0O0O0O0OO0O0O0O0OOCOCOOO
# 0000000O0OO0OO0O0O0O0COOOO0O00000O0D0OO

for security in context.portfolio.positions:

if security not in context.longs and security not in context.shorts and data.

—can_trade (security) :

weights[security] = 0

(ooooooo)
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def

def

for security in context.longs:

weights[security] = long_weight

for security in context.shorts:

weights[security] = short_weight

return weights

before_trading_start (context, data):

wnn

goooooooooooooo

wnn

# 00000O0O0OCOO0OOO0OO0OOCOOOOOOOCOOOOOO

pipe_results = pipeline_output ('my_pipeline')

# “longs’ 000D TrueOOODODOOOOOOODODODO
# J000O0O0O0O0OO0O0O0O0ODOODbObO0O0O

context.longs = []

for sec in pipe_results|[pipe_results|['longs']].index.tolist () :

if data.can_trade(sec) :

context.longs.append (sec)

# “shorts® 0000 TrueOOUOOODOOODOOOOO0OODO
# JO00O0O0OO0OO0OO0OO00ooooooobobooOooo

context.shorts = []

for sec in pipe_results|[pipe_results|['shorts']].index.tolist () :

if data.can_trade(sec) :

context.shorts.append(sec)

my_rebalance (context, data):

wnn

0i1000o0o0000o0oooon

# J000O0O0OO0OO0OO0O0O0OooOooDOoOoboboOoOoo

target_weights = compute_target_weights (context, data)

# J000O0O0O0OOO0O0O0OoOOOOOO0oOoOoooDooObooO
if target_weights:
order_optimal_portfolio(
objective=opt.TargetWeights (target_weights),

constraints=[],

gogboooboboobdoobobooobdooboooboobooboboobbobLDboobbooboboobboOoo
oboboooooooooobooboboboboboooooooboobOobOoo
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