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At the individual stock level, we search for events that suggest investor misbehavior.

Investors Make Mistakes.
We Look For Them.

There are two kinds of mistakes that produce buying
opportunities: over-reaction and under-reaction.

Other investors may over-react to bad news and losses
(e.g., panic). Or they may under-react to good news (e.g.,
not pay attention).

Over-reaction Under-reaction
...to historical, negative information ...to new, positive information
Y S S =1 Q=
BB AT AETINE . UL & 52 PR
inaHadoop.cn
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Seeks to capitalize on behavioral biases that may cause the
market to

over-react to old, negative information or
under-react to new, positive information.

Looks for companies with one or both of:

M significant insider buying or stock repurchases (over-reaction)
M large earnings surprises (under-reaction)

BB AR AREITINE . m I St S BR
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Song’s Hypothesis

H) & A A5

41 /51 48 52
A&, R KA, KA E,
HwI ik | Top-10% @ sl Bottom-10% @ #t 5.1
ARl {1,2,3,...,300} {2701, 2702, ..., 3000}
(& Z2H2) Average: 0.05 Average: 0.95
o2 e.g.: {2,3,7,10, ..., | eg.: {4,12,13,21, ...,
(74 22 € % 2998} 2995}
LHB)
#3648 47 Average: ~0.57? Average: ~0.5?
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# -*- coding: utf-8 -*-

e import tushare as ts

import pandas as pd
import matplotlib.pyplot as plt
start _date = "2016-01-01"
end date = "2018-05-31"
obs_percent = 0.3 # B[A53ER, FAEEM T RIEERICERKEAFZIIERNZH
cmp_percent = 0.1 # RNWEESNRMENS10%, 1TEKEHEZRSE
stock_list = ts.get_stock basics()["name"] # £MIZREEFESIFE
pf list = []
cnt =0
for code, name in stock list.iteritems():

print(cnt, code, name)

if name.find("ST") != -1: # HEPRSTFO*STRRE

continue
df = ts.get _k data(code, start=start _date, end=end_date, ktype="D",
autype="qfq") # EHEK{TIEEUE
if len(df) < 4e0: # WRARIKAUSIENIE, NZRRE
continue
df.index = df.pop("date")
win_size = int(len(df) * obs_percent) # AFIIEKGEERNNEEFORE
BRI AT AR E TUNE 14 I & =Bz



% SE1ERATARROKES

] profit 1 = int((df["close"][win_size-1]/df["close"][0] - 1.0) * 100)

# SE2FRRIEIPaROT RS

profit 2 = int((df["close"][-1]/df["close"][-win_size] - 1.0) * 100)

# AETURSHE, BRE—EAFRIREBNE
if profit_1 > 150 or profit_2 > 150:
continue

# REFEBRERERN M@ RIE
pf list.append(dict(code=code, pfl=profit 1, pf2=profit 2))

cnt += 1

# SiREB IR BN EERAEE (WSER)
pf list.sort(key=lambda x: x["pfl"], reverse=True)
for idx, doc in enumerate(pf _list):

doc["rank_1"] = idx # IER FERMREFIERMNERNAKNZRERRESR

num_cands = int(len(pf_list)*cmp_percent) # BAFFHFITHES (FIREK) WEEAIRRENE
top_cands = pf list[:num_cands] # %ﬁﬁﬂifl‘lﬂmﬂai%ﬂiﬁ_ﬁﬁﬁﬂﬁgﬂ H=UES

btm_cands = pf_list[-num_cands:] # F1RAINSREREEHREEEYIE
set([doc["code"] for doc in top_cands]) # E=WER
set([doc["code"] for doc in btm_cands]) # KW=

top_group_codes
btm_group_ codes

SEMF R AT LB IS 15

e =
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avg top_idx = round(sum([doc["rank_1"] for doc in top cands])
/num_cands/len(pf_list), 2) # EEWEFEIREAZYE
round(sum([doc["rank_1"] for doc in btm_cands])
/num_cands/len(pf_list), 2) # HREWEIREHRIYE
# FrERENEAFENYE, FEH09E (RME) BTSN

avg mid_idx = (@ + len(pf_list)-1) / 2 / len(pf_list)

# BIRE2R BN EERAEE (WSER)
pf list.sort(key=lambda x: x["pf2"], reverse=True)
for idx, doc in enumerate(pf _list):

doc["rank_2"] = idx # ICR FERMRES 2R ENEMEERAFS

avg _btm_idx

cmp_avg top idx

cmp_avg _btm_idx

print("Top group:"

print("Btm group:"

round(sum([doc["rank_2"] for doc in pf_list if doc["code"]
in top_group_codes])/num_cands/len(pf_list), 2)
round(sum([doc["rank_2"] for doc in pf_list if doc["code"]
in btm_group _codes])/num_cands/len(pf_list), 2)

, avg_top_idx, "->", cmp_avg top_idx,

"(avg: %.2f)" % avg_mid_idx)

, avg_btm_idx, "->", cmp_avg btm_idx,

"(avg: %.2f)" % avg_mid_idx)

profits

pd.DataFrame({"pf1": [doc["pfl"] for doc in pf list],

"pf2": [doc["pf2"] for doc in pf list]})

profits.plot.hist(bins=200, alpha=0.5) # “AHIMERIERESHIIKGERLSTHNELE

plt.show()

HERMFIRAELHE
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140

mm pfl
mm pf2

120+

100 -

[=2]
[=]
T

Top group:
0.05 -> 0.49 (average: 0.50)

Frequency

60 -

Bottom group:
9.95 -> 0.52 (average: 0.50)

a0t

20 -

0 |
-100 =50 0 50 100 150
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g o % id: 2016-01-01 ~ 2019-03-31
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jgdata

ADJUST_INTERVAL
CHK_PF_INTERVAL
PERCENT TO KEEP

True)

init cash - context.portfolio.starting cash
set subportfolios([SubPortfolioConfig(cash=init cash, type-="stock margin')])

B, open c on=e

>

'.'
- 1on -1)’ type

ption('margincash margin rate’, 1
ption( 'marginsec_interest rate’,
option( 'marginsec_margin rate’,

BB AT AETINE Se U e =2 PR
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run_daily(before market open, time='before open', reference security-'000300.XSHG")

g.all tdays = jgqdata.get all trade days()
g.date xlat = dict([(doc[1], doc[@]) doc enumerate(g.all tdays)])

g.elapsed days
g.rebalance today
g.new_long pos
g.new short pos

2018-05-07 2018-05-08 2018-05-09 2018-085-10 2018-05-11 | 2018-05-14 2018-05-15 2018-05-16 ...

143 144 145 146 147 148 149 150
ERRE AT A E T 26 1L & = P



+ SNREE
import jqdata

20 # FAGCHEEA
60 # WIUEO
10 # HEBSE=E

# YICRRER, EIFSHRIT—IR

def initialize(context):
set_benchmark('000300.XSHG') # IXELVIREIEISS
set_option('use_real_price', True) # BRIASSUED

# IERLER /RlsFIKF
set _subportfolios([SubPortfolioConfig(cash=context.portfolio.cash,
type="stock _margin')])

ADJUST_INTERVAL
CHK_PF_INTERVAL
PERCENT _TO_KEEP

# IRTERXZA

set_order_cost(OrderCost(open_tax=0, close tax=0.000, open _commission=0.0000,
close commission=0.0000, close today commission=0,
min_commission=0), type='stock')

# IERLR / RlsFRIFZ=FRIES LA
set_optlon( margincash_interest _rate', 0.00)
set_option('margincash_margin _rate', 1.0)
set_option('marginsec_interest rate', 0.00)
set_option('marginsec_margin_rate', 1.0)

BB AR AREITINE - m I St S BR
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# IXEENIEITEREL
run_daily(before_market open, time='before open', reference security='000300.XSHG")

] run_daily(market_open, time='open', reference_security='000300.XSHG")
run_daily(after_market close, time='after_close', reference security='000300.XSHG")

# ICRXZHHENRAEZRS]
.all tdays = jgdata.get all trade_days()
g.date xlat = dict([(doc[1], doc[@]) for doc in enumerate(g.all tdays)])

oQ

# REGTEREE
g.elapsed days = ©
g.rebalance_today = False
g.new_long pos = {}

# BN RZEFRRIET
def before market open(context):
cur_dt = context.current_dt.date() # ZgiHHA
if g.elapsed_days % ADJUST INTERVAL == 0: # EARFEGH
log.info("Rebalance at %s", cur_dt)
g.rebalance_today = True
idx = g.date xlat[cur_dt]

# MREOSRBH
tail date = g.all tdays[idx-1]
head_date = g.all tdays[idx-1-CHK_PF_INTERVAL]

BN REAHE TN E ” I UL 5 PR
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# B HRI—XRAIRESYIZR

candidates = list(get _all securities(["stock"], tail date).index)

# WMEREORE R RSN

tail prices = get price(candidates, tail date, tail date, frequency="1d",

fields=["close"])
g.tail values = dict(tail prices["close"].iloc[@])

# MERE R0 B AN

head prices = get price(candidates, head date, head _date, frequency="1d",

fields=["close"])
g.head_values = dict(head prices["close"].iloc[@])

# ENRE ORI RITIRER R (WIEIX)
merged list = []
for code, tail value in g.tail values.items():
if math.isnan(tail value):
continue
if code not in g.head values:
continue
head_value = g.head values[code]
if math.isnan(head value):
continue

# TTEEXEER
profit r = tail value/head value - 1.0

HERMFIRAELHE

SE) 29 m

W Fe =
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# (RIFFIEISER
merged_list.append({
"code": code,

] "profit_r": profit_r,
"price": tail_value

1)
# NBEEDBINE—EHIRIRE, MISHNZSREAS

merged_list.sort(key=lambda x: x["profit r"], reverse=False)

num_to_keep = len(merged_list) * PERCENT_TO_KEEP // 100
g.new_long pos = {doc["code"]:doc for doc in merged list[@:num_to keep]}

else:
g.rebalance_today = False

g.elapsed days += 1

# EB8INRZEFEMET
def market open(context):

p = context.portfolio.subportfolios[0] # FIER/FIZHFIULEF
if g.rebalance today:

# BHELRL. HeEREEZZ6M

prev_long pos = p.long_positions

for code, pos in prev_long pos.items():
margincash_close(code, pos.closeable amount)

BB A BB TN E 0 e =
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# BYEELER2: IS T G

each_long cash = round(p.available margin / len(g.new_long pos), 2)

] for code, doc in g.new_long pos.items():
num_to_buy = each_long cash / g.tail_values[code] // 100 * 100
margincash_open(code, num_to_buy)

else:

# JFECH, FJLUEINER/ IEREFHIMELE.....

pass

# B RXZEREEIET
def after_market_close(context):
# BERARS WA EXEREE (ESIEAPI - X5 - SubPortfolio)
p = context.portfolio.subportfolios[0]
log.info('- - - - - - - = - - = - - - - - - - - - - - - - - - - - - - - ")
log.info( ' BERIRRISEKFIEXIEX =R (BEEZENAPI-XI5:-SubPortfolio): ')
log.info('R¥&r=: ', p.total value)
log.info('/#&F=: ', p.net_value)
log.info('RAfAf&: ', p.total liability)
log.info('BRAfR: ', p.cash_liability)
log.info('Bi&fHAfR: ', p.sec_liability)
log.info('FIBEAfR: ', p.interest)
log.info('RIB{RiEE: ', p.available_margin)
log.info('#EFFHBIRELA: ', p.maintenance margin_rate)
log.info('MKFRT/ESEEL: ', p.type)
log . info (' ##HtHHH A )

BB A BB TN E - e =
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B A S B ILE £ 6

i R
SRl ERETE{ RS Eflrds Alpha Beta Sharpe
-17.56% -5.94% 3.79% -0.086 0.485 -0.745
gpr: 1B 1E 285 B EREE B EElRD o ZiE%h O Rtk () EBElE

ESth EXERIG
0.777 23.93% s
Big: | 2016-01-04 | - | 2019-03-29
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Al 7 4 B RS ALK E 0,
2
do F AR % HILRF G, XAefT?
merged list.sort(key=-Lambda x: x["profit_r"],
merged list.sort(key=-Lambda x: x["profit_r"], reverse=True)
num to keep = len(merged list) * PERCENT TO KEEP 166
g.new_long pos {doc[ "code™] :doc doc merged list[@:num_to keep]}
eyt iy B
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B S RILFE AT Q. ( A ) 46 4% )

Wt i

SERENEE EREE BEElEE Alpha Beta Sharpe Bi== BSE EXEE G

-35.03% -12.77% 3.79% -0.157 0.394 -1.418 0.404 0.458 36.75% RS
FR: MR 1FE 28 B EREE B 2EEiE o TR O wde ) BEE AdiE: | 2016-01-04 | - | 2019-03-29

20%
10%
A

e il L
-10%
-20%
-30%

At 2 R A BE?

Hih
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CETEE LTS PN

num _to keep = len(merged list) * PERCENT_TO KEEP

g.new _long_pos {doc[ "code™] :doc merged list[@:num_to keep]}

prev_long pos p.long positions

BN REAHE TN E e W e 52 PR
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code, pos prev_long pos.items():
margincash close(code, pos.closeable amount)

prev_short_pos.items():
marginsec_close(code, pos.closeable amount)!

each long cash round

(- —t -

code, doc g.new _long pos.items():
num_to buy = each long cash / g.tail values[code]
margincash open{code, num to buy)

g.new_short _pos.items():
num_to sellshort - each_short_cash g.tail values|[code]
marginsec_open{code, num_to sellshort)

BB AR AREITINE 5 I St S BR
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%28 & £ T vs. HS300

W R

SRRl SRRl Eoflirs Alpha Beta Sharpe EE T Bt BAEREG

36.15% 10.27%  3.79% 0.065 0.077 1.185 0.544 1.265 5.78% =T

S 1A 1E 25 B ERELE B E4RE o TEHh O wddyh ) BTG Big: | 2016-01-04 | - | 2019-03-29
40%
30%
20%

M N ﬁ

" A B

e - i
-10%
-20%

-30%
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%286 EH T VS LiEdsHK

W R

SERElTES SRR IS S Alpha Beta Sharpe BEE= Btk EAEEG

36.15% 10.27% 12.67%  0.071 0.097 1.185 0.544 1.265 5.78% =T
S 1A 1E 25 B ERELE B E4RE o TEHh O wddyh ) BTG Big: | 2016-01-04 | - | 2019-03-29

40%

BB AT AETINE 20 L Fe =2 PR

ChinaHadoop.cn



a0 25 R

%8G 4 T vs. HS300

W R

SEREMTEE SRS gl Alpha Beta Sharpe == Btk EAEEG

77.27%  21.56% 42.06%  0.177 -0.014 1.979 0.576 1.409 15.37% =T

S 1A 1E 25 B ERELE B E4RE o TEHh O wddyh ) BTG Big: | 2012-12-30 | - | 2016-12-30
120%
100%

30%
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2ERY KA
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B A MAe

e 3h BN
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B {EF 40 %

't & A A

RIEE S ECELAIRTE

R ZEN (RIS
Zk (RIR) X 1*X
=%k (BizF) X 1.5*X

5*X =1.0 (100%)
ZTREPBIAEEL: X = 0.4 (40%)

set_slippage(...) # EEE /BT
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each long cash 0.4 len(g.new long pos), 2)
each _short cash len(g.new _short pos), 2)

BB AR AREITINE » I St S BR
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328G, ot R G mAFe e A E

B

EERETES SRR LS b= Alpha Beta Sharpe BE= Bt EAER®

18.44%  5.51% 3.79% 0.016 0.043 0.334 0.547 1.280 5.83% SRR
RiEl: | 2016-01-04 | - | 2019-03-29

FRn: 1ME 1E 2EF B EREE B EERE o ZiEy O R O BEE
20%

1

10%

5%
——r Y et "1-‘-"?; =
=30 EI

=10%

-15%

—-20%

-25%

=30%

U Ze TP
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pELE T X A (A F ) VS sk s &
KRG K, BhA N, pRGA{EHK), AR
F 3 A £k &ATR = MA(TR, N)
B TR=%a@ARAEE
= Max (H-L, [H-PDC|, |PDC-L|)
B i H=Faxz#h, L=3% a &4,
PDC=4] — a ¥ & #
k-t 48 £ 4%
=% AE (ATR* —% IR £42)
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% ROR G2 BEEARFeGWAEL, CRETHARS, PIZ &
CEEZGREFEMNE, VIZBRSFE, Biod BN HIME DK

1
R% = ANRFEGEHI %R
N Zl 1V
2 C X R%
i=1 X R%
K. = Int X 100 MRASLT
i = In (V X 100) e
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code g.head values:
head value - g.head values[code]
math.isnan(head value):

profit r - tail value 'head value

tail date, count-ATR_WINDOW SIZE-1,
ld , 5ﬁ1p_pau_td rue, jltid_ ["high", "low", “"close"])
df["pdc”] = df["close"].shift(1)
tr = df.apply(Lambda x: max(x["high"]-x["1low"], abs(x["high"]-x["pdc"]),
abs(x["pdc"]-x["1low"])), axis=1)
atr = tr[ -ATR_WINDOW SIZE:].mean()
math.isnan(atr):

merged list.append({
"code": code,
"prﬂfif r": prﬂfif r,

BB AT AETINE 0 U e =2 PR
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functools
iﬂtTR_NINDDH_SIZE 28

merged list.sort(key=Lambda x: x["profit r"], reverse=False)
num_to keep = len(merged 1ist) * PERCENT TO KEEP / 100 2
g.new long pos {doc[ "code™ ] :doc doc merged list[O:num to keep]}
g.new short pos - {doc["code"]:doc merged list[ num to keep:]}

sum = functools.reduce(lambda x, y: x + y["price”]/y["atr"], g.new long pos.values
), 9)

sum functools.reduce(Llambda x, y: x + y["price”]/y["atr"], g.new short pos.
values(), @)

g.each risk = 1 / sum

total cash - p.available margin

code, doc g.new long pos.items():

code, doc g.new short pos.items():

ERMFRATAHETNE E DL e 52 PR
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# SNREE
import jqdata
import functools

20 # EACREEA
60 # ILNEO
10 # HEBE
20 # ITEATRBEAORE

ADJUST_INTERVAL
CHK_PF_INTERVAL
PERCENT_TO_KEEP
ATR_WINDOW_SIZE

# YIREREL, EIFFERTHIT—IR

def initialize(context):
set_benchmark('000300.XSHG') # IRTELVIREEISEN
set_option('use real_price', True) # EVASNUET

# IRTERLE /RlsFIKF
set _subportfolios([SubPortfolioConfig(cash=context.portfolio.cash,
type="stock _margin')])

# IRTEX DA

set_order_cost(OrderCost(open_tax=0, close tax=0.000, open_commission=0.0000,
close commission=0.0000, close today commission=0,
min_commission=0), type='stock")

# IRERLR /RlsF AR Z=FRIEE LA

set _option('margincash _interest rate', 0.00)
set_option('margincash_margin_rate', 1.0)
set _option('marginsec_interest rate', 0.00)
set_option('marginsec_margin_rate', 1.0)
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# IR EEMEITEREL
run_daily(before_market _open, time='before open', reference_ security='000300.XSHG")

——— run_daily(market_open, time='open', reference_security='000300.XSHG")
run_daily(after_market close, time='after_close', reference_security='000300.XSHG")

# 1R Z HEARHEZES]
.all tdays = jqdata.get _all trade_days()
g.date _xlat = dict([(doc[1l], doc[@]) for doc in enumerate(g.all tdays)])

oQ

# iﬁxE%:Fé%”“E‘
g.elapsed days =
g.rebalance_today = False
g.new_long pos = {}
g.new_short_pos = {}

# BN RZHFERNETT
def before_market open(context):
cur_dt = context.current_dt.date() # ZEIHEA
if g.elapsed_days % ADJUST INTERVAL == 0: # EARAEFEGH
log.info("Rebalance at %s", cur_dt)
g.rebalance_today = True
idx = g.date_xlat[cur_dt]

# WREBEBOSRBE
tail date = g.all tdays[idx-1]
head_date = g.all tdays[idx-1-CHK_PF_INTERVAL]
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# JHEHRI—XRARESIER

candidates = list(get_all securities(["stock"], tail date).index)

# MREOREHEANRENTE

tail prices = get price(candidates, tail date, tail date,
frequency="1d", fields=["close"])

g.tail values = dict(tail prices["close"].iloc[@])

# MRE O HEARREN S

head prices = get price(candidates, head_date, head _date,
frequency="1d", fields=["close"])

g.head _values = dict(head _prices["close"].iloc[@])

# ENRE ORI ERIIIRERF (WIEIX)
merged_list = []
for code, tail value in g.tail values.items():
if math.isnan(tail value):
continue
if code not in g.head values:
continue
head_value = g.head values[code]
if math.isnan(head value):
continue

# TTEEX @R
profit r = tail value/head _value - 1.0
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# ITEATRIEIR
df = get price(code, end date=tail date, count=ATR_WINDOW_SIZE+1l, frequency="1d",
skip_paused=True, fields=["high", "low", "close"])

e df["pdc"] = df["close"].shift(1)
= df.apply(lambda x: max(x["high"]-x["1low"], abs(x["high"]-x["pdc"]),
abs(x["pdc"]-x["1low"])), axis=1)
atr = tr[-ATR_WINDOW SIZE:].mean()
if math.isnan(atr):
continue

# (RFPIEER

merged list.append({
"code": code,
"profit_r": profit_r,
"price": tail_value,
"atr": atr

1))
# NBEEDBIIE—ELHIRIRE, MISHIIZTREAS

merged_list.sort(key=lambda x: x["profit r"], reverse=False)

# num_to_keep = len(merged_list) * PERCENT_TO _KEEP / 100 // 2
num_to_keep = len(merged_list) * PERCENT_TO_KEEP // 100

g.new_long pos = {doc["code"]:doc for doc in merged list[@:num_to keep]}
# g.new_short pos = {doc["code"]:doc for doc in merged list[-num_to keep:]}
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# ITEERMRABENXRE ST

sum = functools.reduce(lambda X, y: X + y["price"]/y["atr"],

L g.new_long pos.values(), 9)

# sum += functools.reduce(lambda x, y: x + y["price"]/y["atr"],
g.new_short_pos.values(), 9)

g.each_risk = 1 / sum

else:
g.rebalance_today = False

g.elapsed days += 1

# EENRXZAARNET
def market open(context):
p = context.portfolio.subportfolios[0] # RiER/FIHFFILEMKF
if g.rebalance_today:
# BYEEEL HeREET6M
prev_long pos = p.long positions
# prev_short pos = p.short _positions

for code, pos in prev_long pos.items():
margincash_close(code, pos.closeable amount)

for code, pos in prev_short pos.items():
marginsec_close(code, pos.closeable amount)
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# BYELE2. FIIFEZS6M

- each_long cash = round(p.available margin * 0.5 / len(g.new_long pos), 2)
each_short _cash = round(p.available margin * 0.5 / len(g.new_short _pos), 2)

each_long cash = round(p.available margin * 0.4 / len(g.new_long pos), 2)
each_short _cash = round(p.available margin * 0.4 / len(g.new_short _pos), 2)
each_long cash = round(p.available margin / len(g.new_long pos), 2)

# each_short _cash = round(p.available margin / len(g.new_short pos), 2)

total cash = p.available margin

for code, doc in g.new_long pos.items():
# num_to buy = each long cash / g.tail values[code] // 100 * 100
num_to buy = total cash * g.each_risk / doc["atr"] // 100 * 100
margincash_open(code, num_to_buy)

for code, doc in g.new_short pos.items():
# num_to_sellshort = each_short_cash / g.tail_values[code] // 100 * 100
num_to_sellshort = total_cash * g.each_risk / doc["atr"] // 100 * 100
marginsec_open(code, num_to_sellshort)
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else:

I # IFACH, sJLASINLER/ IFIREERIME(E. ...

pass

# EEITMRBHKEEET
def after_market close(context)
# EERAREIKFEXEXEE (BZ1BIAPI-JJ8R -SubPortfolio)
p = context.portfolio.subportfolios[0]
log.info('- - - - - - - - = - = - - - - - - - - - - - - - - - - - - - - ")
log.info( ' BERIRRISKFIEXIEX SR (EEZENAPI-XIS:-SubPortfolio): ")
log.info(" uﬁé$ﬁ‘ ', p.total value)
log.info("/#&r=: ', p.net_value)
log.info('Eafﬁﬁ%: ', p.total liability)
log.info('B4RAfR: ', p.cash_liability)
log.info('Biz5fafiR: ', p.sec_liability)
log.info('FJBRfAfER: ', p.interest)
log.info('RIE{RIEE: ', p.available_margin)
log.info('#EFFHBIRELA: ', p.maintenance margin_rate)
log.info('MKFRT/ESEEL: ', p.type)
log . info (' ##HHHH )
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