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//ch5/5.1/buy _and hold strategy. py
from typing import Dict

# pylint: disable = import — error
from strategies. base import PortfolioStrategy
from utils. object import FundData

class BuyAndHoldStrategy(PortfolioStrategy) :

nn ";/\#}‘%ﬁ%ﬁ%" wn
author = "ouyangpengcheng"

def on_init(self) —> None:

nnn%ﬂ}%%}}ﬁﬁ{tEﬁnnn
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def on start(self) —> None:

"R

def on stop(self) —> None:

"""%Wﬁ@ﬂ:@iﬁ"""
self. send latest data()

def on fund data(self, fund data: Dict[str, FundData]) —> None:
“""q&iu%é&\ﬁﬁlﬂﬁ"""
super().on_fund data(fund data)
symbol = list(fund data.keys())[0]

if not self. pos_symbols:
ZHMREAHFEHIEN
if self.available capital > 0:
FEBEIAN
amount = self.available capital
self. buy(symbol, amount)

BETER 4 T TN 5 ) EE A P O vk AN R R 0T I 28 64 SR [ 300 AR A

//ch5/5.1/main_cmd. py

from datetime import datetime

from engine. backtesting import Engine
from strategies import BuyAndHoldStrategy

from utils. constant import FUND INFO JSON PATH, FUND POOL TXT PATH, SERVICE CHARGE
from utils. data_ loader import get valid pool codes

£ %4 A

CAPITAL = 10000

= R WEHIF I A ik 4 X 2 ARG

symbols = ["000001"]

2 B W IR ] A 22 2 R

rates = {"000001": SERVICE_ CHARGE}

IR GRIAT RN

engine = Engine(
strategy cls = BuyAndHoldStrategy,
symbols = symbols,
start = datetime(2001, 1, 1),
end = datetime(2023, 8, 31),
rates = rates,
capital = CAPITAL,

21, 47 [
engine. run_backtesting()

2. P54 AR
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engine. calculate statistics()
#3. (R4 I 7R QuantStats [ 1] ] 45 5

engine. save result()
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Strategy - Worst 5 Drawdown Periods
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B 53 “SANFFFRBAIEEER
Strategy - Monthly Returns (%)

2001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.99
2002 0.20 1.10 0.99 2.25 -1.82 713 -2.61 0.48 -286 -294 141 -3.18
2003 6.88 0.40 0.89 0.68 2.23 -4.49 1.34 -3.25  -3.56 1.74 2.03 8.27

2004 8.12 4.38 2383 -6.08 -1.69 -5.65 1.67 -1.74 4.93 -2.07 0.96 -0.83

2005  -2.07 3.93 -4.46 1.83 210 0.98 2.04 0.53 -3.03 -270 6.32

17.30 2.08 -5.83 1.81 6.52 K
3.69 5.38 22.66 - 0.50 15.85 3.87 5 -
2008 | 622 062 035  -3.04 197 - 5.96 851 272
2000 | 700 099 682 363 -- 692 801 728 o014
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//ch5/5. 2/automatic_invest strategy same amount.py

class AutomaticInvestStrategy(PortfolioStrategy) :

" PR

author = "ouyangpengcheng"

= F5 A JH

holding period = 120

# RS
automatic_invest_amount = 250

parameters = ["holding period"]

def __init__(self) —> None:
R
super(). _init ()
# A H
self. holding days = 0

def on fund data(self, fund data: Dict[str, FundData]) —> None:
"""Llﬁl@]ﬁ‘% [EHP nun
super().on_fund data(fund data)
symbol = list(fund data.keys())[0]

# MR IT — KA B4 H AR R FH7A B, 55 2238 A
if self. holding days > = self.holding period:
if self.available capital > 0:
3L E Y 4
amount = min(
self.available capital,
self. automatic invest amount
)
self. buy(symbol, amount)
F MR A K AL, W E R K
self. holding days = 0

self. holding days += 1
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//ch5/5.2/automatic_invest strategy same amount adjl.py

o o

def on fund data(self, fund data: Dict[str, FundData]) —> None:
mmn LI&EIJ??;I}%E E]i)?::]" nn
super().on_ fund data(fund data)
symbol = list(fund data.keys())[0]

# MR T — KA B A H SR F45A B, 75 2238 A
if self. holding days > = self. holding period:
if self.available capital > 0:
= oo B HE
latest av = self.symbol latest adjust val(symbol)
EESRORLiy
pos_price = self.pos symbol info[symbol].get(self.price key)
if pos price is None or latest av < pos price:
£ B Y HrdE /N TR M Ag A LA
£ 3L A E B 4 H0
amount = min(
self.available capital,
self. automatic_invest amount
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self. buy(symbol, amount)
AR A K AAT N, W EE R K
self. holding days = 0

self. holding days += 1

BT EEAT RN AN & 5-6 B s MR 25 R Hh 26, 25 5 5 1 SO BLAE A r 22 55 DA i 25 2% i
LI AL RN ARG U 5 AR,
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//ch5/5.2/automatic_invest strategy same amount adj3.py
class AutomaticInvestStrategy(PortfolioStrategy) :
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author = "ouyangpengcheng"

def clear pos(self):
for _symbol in self.pos_symbol_info:
self.sell(
_symbol, abs(self.pos symbol info.get( symbol, {}).get(self.volume key))

def on fund data(self, fund data: Dict[str, FundData]) —> None:
unnq&iuﬁjﬁ,rﬁlﬂiﬁ]n nw
super().on fund data(fund data)
symbol = list(fund data.keys())[0]

# NI — R A B4 H iR R FRA B, 728 A
if self. holding days >= self.holding period:
if self.available capital > 0:
£ 5o A
latest av = self.symbol latest adjust val(symbol)
RS ROeLiy
pos_price = self.pos symbol info[symbol].get(self.price key)
if pos_price is None or latest av < pos_price:
£ A YHTEHEDN TR M A LA
= LA E B &
amount = min(self.available capital, self.automatic invest amount)
self. buy(symbol, amount)
# ARG EALT R, W EH B R K
self. holding days = 0
elif pos_price is not None and latest av >= pos price * 10:
FMRFET—ERF, MEFBEH
self.clear pos()
self.holding days = 0

self. holding days += 1
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//ch5/5.2/automatic_invest strategy same share.py
class AutomaticInvestStrategy(PortfolioStrategy) :

H""ﬁ’:-&%m%"""

author = "ouyangpengcheng"
= F A A

holding period = 120

= E B A

automatic_invest share = 50

def on_fund data(self, fund data: Dict[str, FundData]) —> None:
nn "WEUﬁ‘l‘% [EHEJH nn
super().on_fund data(fund data)
symbol = list(fund data.keys())[0]

# IR — KA B A H AR R T 47 A B, 55 2238 A
if self. holding days > = self.holding period:
if self.available capital > 0:
latest av = self.symbol latest adjust val(symbol)
EEINERNEH = REWARE » ERHM
share amount = self.automatic invest share * latest av
amount = min(self.available capital, share amount)
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self. buy(symbol, amount)
# R EALT Ry, W E R K
self. holding days = 0

self. holding days += 1
[l f5 ] LAAS S 40 1E 5-9 FroR i 25 5 % L] 5-5 P 1Y [R) 4 e Bl 25 %2, 16 5-9 Fi
N B A 2 SRR, DR Ay [ 473 7800 2 180 14 (AT 80 A 1 4 04T I 7 2 1 v A B AT 2 0,
2 PR AR 1 R A I AT DR A T ] 4 A IR B AR I T 2
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14 #R 20 I PRIERFE A 300 T, LA E 43R AT DL R1E [6) 4 758 15 R g e — Fi 7
716 Bk R S TR T BRI 3K A B SRS 4 A7 K AR B I g
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//ch5/5.2/automatic_invest strategy same_value.py

class AutomaticInvestStrategy(PortfolioStrategy) :

"E B
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author = "ouyangpengcheng"

= R A A

holding period = 120
= I A 4 B IR AL
calc times = 0

F5 1K AR 45
first buy amount = 250

def on_fund data(self, fund data: Dict[str, FundData]) —> None:
mwon LI&EIJ??‘I‘%E E]i}g‘]" nn
super().on_fund data(fund_data)
symbol = list(fund data.keys())[0]

#F MR — UK A B4 H AR K THRA I, &5 28 A
if self. holding days > = self.holding period:
latest av = self.symbol latest adjust val(symbol)
symbol_volume = self.pos_symbol_ info[ symbol].get(self.volume key, 0)

RN E
pos_value = symbol volume * latest av

A YA BT A AR A B R (E

automatic_ invest cum value = (self.calc times + 1) x self.first buy amount
A% RN AR B 1Y 4 A
amount = automatic_ invest cum value — pos value

F PRI R KA EHRT 0
while amount <= 0:
self.calc times += 1
automatic_invest cum value = (
self.calc times + 1
) * self.first buy amount
amount = automatic_invest cum value — pos_value

if self.available capital > 0:
amount = min(amount, self.available capital)
self. buy(symbol, amount)

self.calc times += 1

F WAA SEAAT R, I A A
self. holding days = 0

self. holding days += 1

[l A5 2] W & 5-10 FrR iR 25 2 i 2 A L T B 5-5 AR 5-9 AT LU& B, R e #0R
W T A AR A B A 2 A5 25 T TR A S 3805 s 5 A 1 R B

S TR WA g — P (87 BT AL 38 50 SR L 2 N T LA 5 AU H AR B R S
D7 o SEBRAE A 28 B PR3 S R DR 4 8 0 T8 SR 8 4, 1 SRR I (8 B AR Ay s 3
T B Y 4 400, X R R AR SEBR E 5 R B R 2L R R AR B AR BRI .
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Cumulative Returns
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//ch5/5.3/explore/ma. py
def ma(data, period):
QGRS =P
sma = []
for i in range(len(data)):
if i < period:
# 40 HT T AR/ T8 HARBER, #{H NaN
sma. append(np. NaN)
else:
£ RE
sma. append(np. mean(data[ i — period : i]))

return sma
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X T 4 flRst 8] 5 310 R o L Al A 3 2 R I A4S 20 H (H Z8) .60 H (F4E) 120 H (3
LR F 240 H CFFEZ) AW E 7R 1 BB B period S 8048 %2 b A1 N (1) & 388 B w] 5 ) 3
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//ch5/5.3/explore/ma. py

file name = "000001.csv"
content = pd.read csv(file name)
& R AL EHE

adjust_val = content["adjust val"]

£ 2 1l 52 BLEHE AE

plt. plot(adjust val, label = "adjust val")

£ 21l H & ME

plt. plot(ma(adjust val, 20), label = "ma20")
# 2l LI E

plt. plot(ma(adjust val, 60), label = "ma60")
£ 2l AE L A

plt. plot(ma(adjust val, 120), label = "mal20")
# 2l LI

plt. plot(ma(adjust _val, 240), label = "ma240")

plt. legend()
plt. show()

BAT4 EACRS T LIS B AN 5-11 Frs i S .

—— adjust_val
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X HE ST R | [ B A TR 40 A O L a2k B B B IS P B L RIS ) S A REAE I (]
R AN TR] 49 2 5 B R A AEL T AR HY) 5 DR) 0k i ) 300 49 48 3 7 et ek ] PAY 190 5 SRR AR
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I, 5 PP L A ] P ) T B Ao 1 R IR [] A Bk A e, U b I R 3 S Y X I R B R A
“BEI7,

BRI A28 TA-Lib P E &4 IR S8, i SMA J5 32 Bl n] 58 h X
G-D 3, BB 4 R timeperiod M S ER R EITH B A

T 3 7 SR WA A 17 [ 8] R RS P S B SO IR SR AR AT B AR S AR AR

//ch5/5.3/double ma strategy.py
class DoubleMaStrategy(PortfolioStrategy) :

R LR

author = "ouyangpengcheng"

= ek JH
fast period = 20
1 2 JH 3

slow_period = 120
parameters = ["fast period", "slow period"]

def __init (self) —> None:
super(). init ()
= E SCT BRI ) R AL
self.prefetch days = max(self.fast period, self.slow period) + 1
AL A KRB BN — 4R, MIURCREOR TECAE R, 7 Z B O B R

self. look back size = self.prefetch days

def on_init(self) —> None:

"""%m%ﬁtﬁ{t@i}a"""
self.prefetch data(self.prefetch days)

def on start(self) —> None:

"R

def on stop(self) —> None:

Vllvll%mﬁ@i@ﬁ"""
self. send latest data()

def clear pos(self):

nun ijﬁ‘:ﬁ nun
for _symbol in self.pos_symbol_ info:
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self. sell(
_symbol, abs(
self.pos symbol info.get( symbol, {})
.get(self.volume key))
)

def on_fund data(self, fund data: Dict[str, FundData]) —> None:
) £ 45
super().on_fund data(fund data)
if self. ready:
symbol = list(fund data.keys())[0]

AR ERT3 S A
symbol adjust vals = np.asarray(
self. symbol history adjust vals(symbol)

if len(symbol adjust vals) >= self.prefetch days:
£ Y B ROEE B R T WU E e, TR (E
fast av = talib.SMA(symbol adjust vals, self.fast period)
slow av = talib.SMA(symbol adjust vals, self.slow period)

fast av[ — 2], fast av[ —1]
slow av[ — 2], slow av[ —1]

fast 0, fast 1
slow_0, slow_1

2EX
if fast 0 < slow_0 and fast 1 > slow_1:
amount = self.available capital
if amount > 0:
self. buy(symbol, amount)
# ALY

if fast_0 > slow_0 and fast_1 < slow_1:
self.clear pos()

il B R AR 9 2 8 RIS O 20, 4 0T D 120) S04 81500, ol LAAS B0 0 ] 5-12
ENIDEE R ik

MIEL 5-12 BT LA M 75 2 380 20 16k 18] LUK S A9 305 L BTt ik R A AR T 15 6 O H.
T o155 B 7 A i R 000 PR P A 2 0 W i A SRS R A SE S0 SRAT 22 A IR M S8 T R
7k (B

W SR P BT R B B 20 F160 AT RAASE AN 5-13 BT 04 Il 45 R

A EE T 18 5-12 B 78 45 58 S R 249 22 J) 301 0k /N i 19 SR s 2 BB 2, [ Dy 4 2% 24 Tl 3030l /)
S, SR 2% 52 B 5T 22 1) J 300 106 20 52 W) 7 A0 5 s R Ay SR AR S5 R A L — T i 0t 55 M A 4 AR
B BRI S B IR AR QAR AR L 53— J7 T B AT R A L 2 0 I T2 B i S
H AT 3 — 0 AR 4 R

B B 8T R B SO 120 5 240, FRKCHEAT [l AT DLAS 20 40 18] 5-14 B 7 /4 181 0
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Cumulative Returns
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M 5-14 Hal DU H 7 249 26 Sl 01 (B 1 BOBEOR I IR 4R AR 8 A5+ a0 A —
UK 148 2 5 Y — BN 1) A 0 flh 5 ) BG4 1 25 Bt KR 01 28 A5 R 4, 3 Bk
55 S HE B ERE B A G, AR X B i R B S S Bl Sk

DAL THTAS ] 2 B 00 30 IS RO R /0 o) 393 49 2 (i B 9K 5 o7 TSl (E 5 ) s JlOn B 442
SR ARG T 0TI 100 S 39 24 2 S B B M LA K IR AR i A A — MR R
TR /N S SO 94 A S AR TRDE T LA A 36 v A i A N TR A R - AR R S
KNG AL EZAFE—E R FIWE R e H 2 A5 2 4 Bl e 75 5, 5
TERF@ R R BT S5 5 A BEEAT L . ARG B R A B UOR M A fCS I T

//ch5/5.3/double_ma_strategy adj.py
class DoubleMaStrategy(PortfolioStrategy) :

LR

author = "ouyangpengcheng"

= PRk Ji 1]

fast period = 20
18 22 )i 1]
slow period
FREFARY
min_hold _days = 90

120

parameters = ["fast period", "slow period", "min hold days"]

def init (self) —> None:
super()._ _init ()

£ E SCHHUEUIE 1 R AL
self. prefetch days = max(self.fast period, self.slow period) + 1

# B EE RECHEBRIA—4F, MBRCREOR TRIAMER, HEEIChBRRE
self. look back size = self.prefetch days

FRAEXRY
self.holding days = 0

def on fund data(self, fund data: Dict[str, FundData]) —> None:
"R AT A
super().on_fund data(fund data)
if self. ready:
symbol = list(fund data.keys())[0]

AR EUTS S AEE
symbol adjust vals = np.asarray(
self. symbol history adjust vals(symbol)

)

if len(symbol_adjust_vals) >= self.prefetch days:
F S BGAHE RO O T BRI R, S 2
fast av = talib.SMA(symbol adjust vals, self.fast period)
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slow av = talib.SMA(symbol adjust vals, self.slow period)

fast 0, fast 1 = fast av[ —2], fast av[ —1]
slow 0, slow 1 = slow av[ —2], slow av[ — 1]

AR CHEERBERNECHE
if self.pos symbols and \
self.holding days <= self.min hold days:
self. holding days += 1
return

FaX
if fast 0 < slow_0 and fast 1 > slow_1:
amount = self.available capital
if amount > 0:
self. buy(symbol, amount)

tEEREARY
self. holding days = 0
FEHNEH(EXKBFFTHRZAMESLHIIER)
if fast_1 < slow_1:
self.clear pos()

il Y 3 SR s AR 3 A7 [T 0 R AR B0 0 &) 5-15 i A el 5 R A AT R 5-12 fTR
AR SR S IS @ B S N I BR 1) =2 = A 1T 5 v i WA i [ I ML 2 15 LR R A R S T 3
P 1) B A 1% S WS 5 A 52 M LE R A LA A . 2 SR A B R R O I ] P AT RE 24 R 0 SR AR BIL
23 AR B IR R S A O I A, SR AT AR RS LA e ) SR AR AR B Ll R A T SR A 4

Cumulative Returns
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XUA) £ SR W REVAEL 73 150 R AT IR — I = B 70 R X TS MO AR 1
o RIME S 152 25 7 ARG 1B 5430 9 2 56 w00 e A e B o Y 2 TR I . 7 T PR B X
P i HE AL b R AT B R BE AR AT AR AN A ORI 32 A B e L) £ R s S A Y
L) AR 2 B e R DI sl A R
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5.4 MACD %8

g B = 6 # 2k (Moving Average Convergence and Divergence, MACD) 1Y #% 0> /&
R A58 — XK S A 1 B 48 50 3 F 2 48 EMAT™ 5 EMA™® 195 % 22 8 19 18 508 30 F
Brgk o8 Jm tH A R B 18 B0 Bl 1 2 2 i 22 (B 28 K O R AE S8 MACD i, MACD 19 8
5 5.3 WA ALK — @A Z AL A 2T MACD #3587 B A % .
It HLA i ) SR AR R I I 22 W AR O . B Se i B R R B R 4 R Bl P 1 4L
= (5-2) firR

. . short — 1 2
EMA§llorl _ EMA%I)O“ S X
! - X short+1 *i > Short +1
(5-2)
long — 1 2

EMA!™ = EMA!™ % X
! =1 long + 1 *i long+1

L (5-2) 1 short Hl long 735 4 KA B, =, WP A e 0 AR B THE P4
6RO Bl ~F- K2 ) 8 22 E DIF

DIF, =EMA;™" — EMA!® (5-3)
i X (5-) 1T B 22 8 DIF B8 508 3 F- 35, Hodr dea 3T 5 & 400 .
dea—1 -
DEA, =DEA, | X dea+1+DIF,- X T (5-4)
%5 s MACD Wit )51 K DIF 5 DEA 2Z 8] B9 85 22 (5 w5 i = (5-5) 154 .
MACD, =2 X (DIF, — DEA,) (5-5)

M (5-2) ~(5-5) R BT RS R & L 46 508 2 P S 193+ 5 & MACD 48 45 (19 #%
L, DIF 5 0 {196 R T 5 K2y« 4 s “3E X7, 1 MACD 5 0 {8 19 5¢ R N
FERA A N A 228 2 (8] 5 L 2 2 8] 1 4 SO s A8 U7 B X T MACD $8 A5 5 1Y
32 FH AT DA 2R RUEE) 28 S m v BT A 48 18 1%, [RDRE AT DA < 4 U7 538 U7 T A8 5

MACD #8b5 f #. 59 2 80N short =12, long=26,dea=9,1E TA-Lib #i+% MACD +
Arfai BA L A talib. MACD BRIV, HR B 3 AME : macd.macdsignal 1 macdhist, 43 51 %F b [

Sch R3] DIF .DEA %ﬂ%MACD, T MACD {H% 5 0 {8 g, Br LLAG 11 0 % 5000 6 #
PR HIWT A LA, ] MACD B9 38 5 SR g AR S an F .

//ch5/5. 4/macd_strategy. py
class MacdStrategy(PortfolioStrategy) :

"""MACD Mg """

author = "ouyangpengcheng"

& Pk S5

short term = 12
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= 18 2% J5 40
long_term = 26
# MACD Jii 4]
macd_term = 9
parameters = ["short term", "long term", "macd term"]
def init (self) —> None:
super(). init ()
= E SCTR B B K%L

self.prefetch days = max(self.short term, self.long term, self.macd term) + 10
#HE A A KRB BN 4R, MR ECR TROIAER, & ZE MBS KE
self. look back size = self.prefetch days

def on_init(self) —> None:

Vllvll%%@ﬁé{k@ﬂgj"""
self. prefetch data(self. prefetch days)

def on start(self) — > None:

nnu%m%)jnijjlili}%‘]"nn

def on_stop(self) —> None:

"H"%mﬁ%i@in mwmn
self. send latest data()

def clear pos(self):
T
for symbol in self.pos symbol info:
self. sell(
_symbol,
abs (
self. pos symbol info.get(_ symbol, {})
.get(self.volume key)

def on fund data(self, fund data: Dict[str, FundData]) —> None:
U E AR
super().on_fund data(fund data)
if self. ready:
symbol = list(fund data.keys())[0]

RN QT R O
symbol adjust vals = np.asarray(
self. symbol history adjust vals(symbol)

if len(symbol adjust vals) >= self.prefetch days:
dif, dea, macd = talib.MACD(
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symbol adjust vals,
fastperiod = self. short term,
slowperiod = self. long_term,
signalperiod = self. macd_ term,

)
# TA - Lib 715545 21| 1Y) MACD {# > 3% i 5 FH] (9 MACD {i () — 2

macd * = 2

# 24 MACD |5 0 HiJf H DIF KT 0 B St IS o 2 3k B %, BiEA
if (macd[ —2] <0 and macd[ = 1] > 0) and dif[ = 1] > 0:
if not self.pos_symbols:
amount = self.available capital
self. buy(symbol, amount)

£ 24 uACD T % 0 136 H DIF /N T 0 UM LA H 72 S oL 3, 1 32
if (macd[ —2] > 0 and macd[ —1] < 0) and dif[ —1] < 0:
if self. pos_ symbols:
self.clear pos()

7 SR W WS A7 17 [ 9 ek R, 24 MACD B iy 5% 15 9 LW A% 85 25 {5 DIF J 1E i 35
A4 2 MACD H 97U T B350 P R 300 ) 3 S5 A » AR 0T 4 3 1) Bk 35 00 35 97 R sl A
X TS E i 47 AR/ L T DIF Sy 1E AR 0] 58 B 6 39 35k 3500 4 03k 3, P9 ot e o 2 [
A1 DA 0 W 2 1 1) 5 SO R B0 B i I UDOE BT B B9 0 S5 AE AN TR I SR A
ey Rz U RE S T RIGE BIF B 9 BAE AR WY 7 I I S 4

e T BRIN S H e AT [l w] LAAS 2 40 18] 5-16 Frzs &8 23 .

Cumulative Returns
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R L AT TR A AL . RS b AT L s LA 2 SO0k S8 G kAT R ] L BLA
AR HAE 4.5.5 WELN AL M QuantStats AT IR I 45 2 il 2 75 i s 3H5
SR A BB L] . S T IR 28 20, 75 ZEAE RO B 47 B A e SR B 1 O 4 R
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) AR BAE R B b B 2 S B A HAR SN b B AR AT, 0S5 MACD 5K 38 7y 2

LW LA BEOR

ch5//5.4//macd_strategy adj.py
class MacdStrategy(PortfolioStrategy) :

nn "MACD % m% nmnn

def init (self) —> None:
super(). init ()

FRRFECHTFI

self.pos amount list: list[float] = []
#BEARERIF AKX
self.kelly activated = False

def on fund data(self, fund data: Dict[str, FundData]) —> None:
nun L[& @J ﬁjﬁ ‘r% IEI _iJ%-J now
super().on_fund data(fund data)
if self. ready:

if len(symbol adjust vals) >= self.prefetch days:

if self.pos_symbols:
self. pos amount list.append(self.pos_amount)

# >4 MACD | %F 0 i Jf H. DIF KT 0 B i B e i o 2 3k 3 3%,

if (macd[ —2] <0 and macd[ —1] > 0) and dif[ —1] > 0:
if not self.pos symbols:
FRARE
if self.kelly activated:
#EANFMARK
kelly ratio = gs.stats.kelly criterion(
pd. Series(self. pos_amount list)
)
if kelly ratio < 0:
FMRITEHBIERAGE, WEEEAN
kelly ratio = 1
else:
HFMRAEAIMLK, WEEEAN
kelly ratio = 1

ERRINKER
amount = self.available capital * kelly ratio
if amount > 0:

self. buy(symbol, amount)

# 24 MACD % 0 fli Jf: H. DIF /NF 0 B 436 BH abh bf oAy 25 Sk 3,

if (macd[ —2] > 0 and macd[ —1] < 0) and dif[ —1] < 0:

if self. pos_symbols:
self.clear pos()

EA
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EH—RENS T 2B A TN F R RD
# 7T — R MERAEF AT 6
self.kelly activated = True
HT T IR 28 2R TSRO T X 2 P AT 1Y I 58 ok SR 3R LR AT PEAN L BT IARRS ZE AT T —
YGRS — W2 B #5473 LA A A7 H 5, s ] DLFE SR g R B ARE Jm 3
ALAI A, A A BURA TR A MACD 3R 8% [0 25 R 5-17 Fis .,
Cumulative Returns
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B 5-17 MASF A E MACD % Bg &I 25 % ih 2

AT F AU I LA 2 3 D 45 21 [ 5-17 JT 7 119 445 SR 0 SR A0 25 A% — 2, {1 2 L3 27
F4 [ I A o B0 ] B XU [ 4 3 (45 s B9 R BRSO . R 1 AT L P 4 37 sl B8 37 58
R A S A MACD $6 b5 098 F1 05 100 15 B 55 35 T LA AT 9 5 AURS I [l

5.5 BIAS R H#E

BIAS Jyafe g 58, H 3R 7R 2 1l i B 81 249 26 19 fim 25 A B2 3 55+ oy B, = (5-6)
B o
price;, — MA(x ,bias)
BIAS, = MA (2 .bias) X100 (5-6)
TR (5-6) 1 MA 7% 6 5085 30T K0  bins 3 F0S 3049 2 9 F 1L BIAS 45 47 6 it
8 2 7 51 25 T O 25 4% 2 0 R L 90 90 8 8 2 P 9 R R L, I I Ol BIAS fELE RS
CHFTN A A XS T Zad &) i 23k al REARA) 1 45, DTS 2000 4% 1 2k, 1 I 1 2% 52
T2 BIAS fELi /N CH AT R A 0 T34 1D L 7 37 4k T (Al {8 DX ) 4 M6 oFF 25 Lk
Ut BIAS 52 RGEAR PR F R TR AR . 23 2 1a) 1IN IA O o 3525 45 3 4 2 2k 2%
bk il BIAS J& BCEE 845 A E # 5 BIAS {HAFfE S ) E &, A5 B TA-Lib 0] LAAR ] 5
Mo RS B AR L 2 AR R 20 (5-6) 315 1 BIAS {B AR N F
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//ch5/5.5/bias_strategy. py
import talib
import numpy as np

def bias(price, period: int):
"R
price = np.asarray(price)
ma = talib.SMA(price, timeperiod = period)
last price = price[ —1]
return (last price — ma[ —1]) /ma[ —1] * 100

BIAS $5 5% FH ) Y28 R B 9 6.12 F1 24 25,3 3 AN JE 51476 7 174 $8 4E BL 750 85 43 531) Ky
+5. 7 11,488 K 6 19 BIAS fH/NF—5 B 3EA L RF 5 B2l % F R IE R 12
Al 24 B BIAS {2 250 B9 B 4E 2 4 R 202 BT LS B R A9 SRR AS .

//ch5/5.5/bias_strategy. py

class BiasStrategy(PortfolioStrategy) :

" HHBIAS %m@"" "
author = "ouyangpengcheng"

bias terml

=6
biasl thresh =

5

bias term2 = 12
bias2 thresh = 7

bias_term3 = 24
bias3_thresh = 11

parameters = ["bias terml", "bias term2", "bias term3"]

def init (self) —> None:
super(). init ()
EN RSN E PN i
self.prefetch days = max(
self.bias_terml,
self. bias term2,
self. bias_term3
)
# B [ RECH BN —4F, MTRCRECK TROIAER, &2 B8R KE

self. look back size = self.prefetch days
def on_init(self) —> None:
"""%Wﬁ%}]tﬁ'f’t@iﬂ nun

self. prefetch data(self.prefetch days)

def on start(self) —> None:
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ll""%mﬁ)ﬁiﬂ@ﬂ%"""

def on_stop(self) —> None:

Hllll%mﬁ{%ﬁ@ﬁ"""
self. send latest data()

def clear pos(self):

T
for _symbol in self.pos_symbol info:
self. sell(
_symbol,
abs(self. pos_symbol info.get( symbol, {})
.get(self.volume key))

def on_fund_data(self, fund data: Dict[str, FundData]) —> None:
CE A
super().on fund data(fund data)
if self. ready:
symbol = list(fund data.keys())[0]

= AR ERUT) S A
symbol adjust vals = np.asarray(
self. symbol history adjust vals(symbol)

if len(symbol_adjust_vals) >= self.prefetch days:
biasl = bias(symbol adjust vals, self.bias terml)
bias2 = bias(symbol adjust vals, self.bias term2)
bias3 = bias(symbol adjust vals, self.bias term3)

# 24 3 4> BIAS {HIF W& Hi 5 5 W

if (
biasl < — self.biasl_thresh
and bias2 < — self.bias2_thresh
and bias3 < — self.bias3_thresh

amount = self.available capital
if amount > 0:
self. buy(symbol, amount)
elif (
biasl > self. biasl thresh
and bias2 > self. bias2_thresh
and bias3 > self. bias3_thresh

self.clear pos()

A2 iy S W 1 [ 0 45 SR AN 5-18 Fr i
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Cumulative Returns
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//ch5/5.5/bias_strategy adjl.py

class BiasStrategy(PortfolioStrategy) :

def on fund data(self, fund data: Dict[str, FundData]) —> None:
nmnn q&iuﬁj—,‘rﬂﬁ‘;‘ E_UEJ" nn

# KA BIAS LR 5

if (
biasl < — self.biasl_thresh
or bias2 < — self.bias2_ thresh
or bias3 < — self.bias3_thresh

IE
elif (
biasl > self.biasl_thresh

or bias2 > self.bias2 thresh
or bias3 > self.bias3_thresh

self.clear pos()

4B B [0 25 R 40 18 5-19 B .

I 5-19 A LU H A8 B0 19 5 i 38 90 B 22 L X Ui B X F 3L 4 000001 K i, BRIA I =
Bl FHAT 5 7 A TR — B 18 3 i B 2 2 B S 800 e B R (e i R AT SR L AR
Banr .

//ch5/5.5/explore/search param. py

file name = "000001.csv"
content = pd.read csv(file name)
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Cumulative Returns
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RN ORI

adjust _val = content["adjust val"]

# 3l B T 5
periodl = 6
12
24

period2

period3

def bias(price, period: int):

STE e

O (E 5 T B R A 1 R

ps = []

bls = []
b2s = []
b3s = []

for i in range(period3, len(adjust val)):
£ ARICE
window data = adjust val[i — period3
biasl = bias(window_data, periodl)
bias2 = bias(window_data, period2)
bias3 = bias(window data, period3)

ps. append(adjust _val[i])
bls. append(biasl)
b2s. append(bias2)
b3s. append(bias3)

# 2l fE 2R

g Al
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axl = plt.subplot(111)
axl.plot(ps, label = "vals", linewidth=2)

= 2 1] e B R i 2k

ax2 = axl.twinx()

ax2.plot(bls, label = "biasl", linestyle="--", color="r")
ax2.plot(b2s, label = "bias2", linestyle="--", color="g")
ax2.plot(b3s, label = "bias3", linestyle="--", color="y")
plt. legend()

plt. show()

s A7 A EACHS , n] AR B0 E] 5-20 B R SR

8t 110
6+ 10
4+ -10
27 1-20

0 1000 2000 3000 4000 5000
Bl 520 BIASHA BIASHEZE SEMAETUER

Bl 5-20 rpm] DU B, 0 SR 42 R R SR 1) 2 i, Y BIAS BB KEESZ ), 1 i EH 5 /D
BESEA AT DL & B2 4t 0 K bkl 3A0F B i ad plad e, th S i B, TR A
000001 11} 75 » %% SR W (45 5 AT BB IF ANl 6 28 5 » T LUKE BIAS 55 1948 FH J7 3 et g 260
“ 4 U5 U HE U A B SR W T E ML R T B M — S A8 9 BIAS S8 AR IR A
S B HERR M L AW TR R B BIAS #h2k 5 ik AR I F .

//ch5/5.5/explore/search param. py
for i in range(1, 10 + 1):

£ PR [ JE
p = 2%%1i
ps = []
bs = []

for i in range(p, len(adjust val)):
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window data = adjust val[i — p: 1i]
bias p = bias(window data, p)

ps. append(adjust_val[i])
bs. append(bias_p)

axl = plt.subplot(111)
axl.plot(ps, label = "vals", linewidth= 2)

ax2 = axl.twinx()

ax2.plot(bs, label = f"bias{p}", linestyle="--", color="r")
plt. legend()

plt. show()

AT LL 2 B AR R 2 ) AR L as A7 LA B AU T ARG B0 1A 5-21 BN Y 10
KIEMR .

() 1 64

(e) JEHA32
5-21 AEEHA BIAS H&SSEHEERER
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(i) JE 512 () FEHA91024
5-21 (&)

M 5-21 Hraf LA L B BIAS B9 325 108 K, BIAS i £k 14 58 S5t i & 1 B . 1
AR A I BIAS (A7 4 307 5 “ S0 37 132 A S 28 Gy i RO % il st 1 J5 491 4
1024 ) BIAS fh £, 08 X7 BB BBy 25, 5 S0 37 B {E B E O 100 AT RLAE K 3 rb 4
LA R FFIE I 37 5 BIAS S8 05 6T 7 4 B0 8 S5 Pk s 55 ik i AQAS 4N F

//ch5/5.5/bias_strategy adj2.py

class BiasStrategy(PortfolioStrategy) :

"""BIAS K HE"""

author = "ouyangpengcheng"

bias terml = 1024
biasl_thresh pos = 25
biasl thresh neg = 100

parameters = ["bias terml"]

def __init (self) —> None:
super(). init ()
EN RSN HIIPN i
self. prefetch _days = self.bias_terml
AL I RBON BN —4F, HIUIRCREOR T BOAMERE, 75 28 8O R
self. look back size = self.prefetch days
#1255 3 BIAS fH
self.biasl list = []
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def on_fund data(self, fund data: Dict[str, FundData]) —> None:
"""LI&%IJ??‘I\%E Eiu nmnn
super().on_fund data(fund data)
if self. ready:

if len(symbol adjust vals) >= self.prefetch days:
biasl = bias(symbol adjust vals, self.bias terml)

self.biasl list.append(biasl)
if len(self.biasl list) >= 2:
if (
self.biasl list[ - 1] > self.biasl thresh pos
and self.biasl list[ - 2] < self.biasl thresh pos

#BIAS {H 4 X
amount = self.available capital
if amount > 0:
self. buy(symbol, amount)
elif (
self.biasl_list[ - 1] < self.biasl_thresh_neg
and self.biasl list[ - 2] > self.biasl_thresh neg

#BIAS fHJE X
self.clear pos()
i LR ACRS AT W, AT LAAS B AN &l 5-22 Fros 45 2R .
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5.6 kT IRER

AT MRS FI) s o 22 45 1t 0 11 DN P 80 AR T 3 I 0, O T 3 2 55 A i o 22 2 1 i A

R RS L AT .
MIDDLE = MA (x , middle)
UPPER =MIDDLE + 2 X std(z) (5-7)
LOWER =MIDDLE — 2 X std(x)

K G- i ] By J2 h#0 MIDDLE #9358, 4157 90 i 3% g P X R e, Hor
middle R BB THE R, i LU BT 2 5 Sk T BRI 2 A5 I 50 I A oE 2
(A std) . PriE2E e 7 AN RS B 5 O L 25 B3N O DDA o 22 1 (0 AH I O S 5 Ot s
Mo A% a0 S ok Ko b0, WA R RE S 2 IR L R 22 ik B R L AT T RE s R B R, VAT
A AR B EOANE S B AW e T R R AR MG . T BRI SE AT Bk e S2 L X 5 BIAS 5K
g %) SR T ELAR S B,

A (5-7) B2 1 i) BRI B[ R 20, 8 H T A-Lib 118 A oy B 1T DL g o 3 46 B i 5
ol R 7N SR G B =Y S R AR T (1

//ch5/5.6/boll_strategy. py

class BollStrategy(PortfolioStrategy) :

" AR SR

author = "ouyangpengcheng"

= B2 ] 4

boll period = 20
b Bk 2 A R
nbdev_up = 2

= N BRI 2 AR
nbdev_down = 2
# LAl
ma_type = 0

parameters = ["boll period", "nbdev up", "nbdev down", "ma type"]

def _init (self) —> None:
super(). init ()
# 58 SCTUBCEUR i K 4L
self. prefetch days = self.boll period + 1
AL EF KRB BN 4R, MIUBCRECR T ROIAER, &SR KA
self. look back size = self.prefetch days

def on fund data(self, fund data: Dict[str, FundData]) —> None:
nwnn q&@]ﬁi“% El_iﬁj;]" nn
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super().on_fund data(fund data)
if self. ready:
symbol = list(fund data.keys())[0]

= AR S S A
symbol_adjust_vals = np.asarray(
self. symbol history adjust vals(symbol)

if len(symbol adjust vals) >= self.prefetch days:
upper, middle, lower = talib.BBANDS(
symbol adjust vals,
timeperiod = self. boll period,
nbdevup = self. nbdev_up,
nbdevdn = self. nbdev_down,
matype = self.ma_type,

if (
symbol adjust vals[ — 2] > lower[ — 2]
and symbol adjust vals[ — 1] < lower[ — 1]

£ MEE T2 FHAEA
amount = self.available capital
if amount > 0:

self. buy(symbol, amount)

if (
symbol adjust vals[ — 2] < upper[ — 2]
and symbol adjust vals[ — 1] > upper[ — 1]

& N {E B 5 bR S

self.clear pos()

NS Eos 17 DL B, 7T UG B 18] 5-23 Fir s /9 45
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//ch5/5.6/boll_strategy adjl.py

class BollStrategy(PortfolioStrategy) :

def on fund data(self, fund data: Dict[str, FundData]) —> None:
"""q&iuﬁ?‘rjﬁa‘@iu mwwn
super().on fund data(fund data)
if self. ready:

if len(symbol adjust vals) >= self.prefetch days:
if (
symbol adjust_vals[ - 2] > lower[ - 2]
and symbol adjust vals[ - 1] < lower[ - 1]

FHEETF THAEH
self.clear pos()
if (
symbol adjust_vals[ - 2] < upper[ - 2]
and symbol adjust vals[ - 1] > upper[ - 1]

FHEELEF EHHIAN
amount = self.available capital
if amount > 0:

self. buy(symbol, amount)

i P B A5 5 A B 5 32 BEAT 010 ), 45 20 A9 i 5 A it 2 18] 5-24 B
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XF LU Tl 5-23 4 A0 MR 15 5 5 e Ay e 4 00 FH O 3w L AR A5 35 Ry ml U A W 25 150 B
42 000001 WEHATIHE M TBEHLENZHFES.
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//ch5/5.6/boll_strategy adj2.py
class BollStrategy(PortfolioStrategy) :

nn Ylﬁ%ﬁ%% ﬂ]%" nn
author = "ouyangpengcheng"

# 2 A

boll period = 128
& _EBbR 2= AR
nbdev up = 2

F THREEER

nbdev_down = 1

(o] 00 5 281 ) WAL i 3 a2 AN ] 5-25 BT
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//ch5/5.7/grid_strategy. py
class GridStrategy(PortfolioStrategy) :

"""m*%%m%"""

author = "ouyangpengcheng"

= P RN

grid_size = 0.01

9 6 SR ) [ 7 0 K

period = 22

parameters = ["grid size", "period"]

def init (self) —> None:
super(). init ()

# B EE KRB BN 4R, MIIRCRECKR TRIAER, HEBSChR KA
self. look back size = self.period
self.base val = None

def on_init(self) —> None:

"SRR D

def on start(self) — > None:

"R

def on stop(self) —> None:

R L
self. send latest data()

def on fund data(self, fund data: Dict[str, FundData]) —> None:
nwnn q&§uﬁ?‘% [EHEJ" nn
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super().on_fund data(fund data)
if self. ready:
symbol = list(fund data.keys())[0]
val = self.symbol latest adjust val(symbol)
pos = self.pos symbol info.get(symbol, {})
.get(self.volume key, 0)

if self.base val is None:
period adjust val = self.symbol history adjust vals(symbol)
— self. period :
1
FERATE—NASRERAESSMER B EEEDRIEPRG

self.base val = (
np. max(period _adjust val) + np.min(period adjust val)
)/ 2
#FHEBRINE
buy direction steps = (self.base val - val) / self.grid size
buy volume = buy direction steps
#HEHREHE
sell direction steps = (val - self.base val) / self.grid size

sell volume = sell direction steps

& PA R I HL RT3 3K AR 5 AR 1E AL

if buy volume <= 0 and pos == 0:
self.base val = None
£ Mg T BRI SEA

if buy volume > 0:
buy amount = min(self.available capital, buy volume * val)
if buy amount > 0:
self. buy(symbol, buy amount)
# Mras b BKETSE 1
elif sell volume > 0:
if pos > 0:
if pos <= sell volume:
self.base val = None
self. sell(symbol, min(pos, sell volume))

FRAS v DA U A IS (A5 1 W6 IR ) A 14 AT — B s [0 PN 19 04 1 e R (R e /DM 1) 34
{ELVE R WA TR AR AN, I FLYEVE € 2Z Bz AR 0 AN & A= A8 4k 8 DA ARAS SAUE T TR0 0 ] LA 2]
WE 5-27 PR s R i 4 .

B£4x 000001 (K AT BRI 5 I A LEFEAS [ 22 19 DX H] 9 7R 95 T LASR W 1 R B F R
FRAE, 0 S AE A% T 22 Hb D A1 SEC K A P PR SR e L T N T RE 8 AR A AR A . B R K
M, L 2 A AR I 0 e v A 2 TR — i A SR LB L P R R 2 R SR A AL 2
T2, JF H Y A% AT A AR I P00 W 1 T 53 T 1 23 3K AT 22 (99 03 A o I ST ) A% A I
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//ch5/5.7/grid_strategy adj.py

class GridStrategy(PortfolioStrategy) :

"R AR

AO qu

o B S

v

author = "ouyangpengcheng"

= R RN

grid size = 0.01
parameters = ["grid size"]

def init (self) —> None:
super(). init ()
£ LK W KON BN, Y BUR KR F IR, % oy Bk (i
self. look back size = 1
self.base val = None

def on fund data(self, fund data: Dict[str, FundData]) —> None:
" CE A
super().on fund data(fund data)
if self. ready:
symbol = list(fund data.keys())[0]
val = self.symbol latest adjust val(symbol)

if self.base val is None:

FMRELRERE, WAL FENFAGEEADPRN

self.base val = val * 2

A A Rt I Y SRS [0 R DAAS B AN 18] 5-28 Fir 7 B W £ TR
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Cumulative Returns
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N bR E 2 P2 LS N BE Ui (4 32 1 248 20 I R s B 40 1 B ota B i s 2
PRI AT DGR ok PRk 1Bk R Z 2 R R IR HoR TR RBRE ., M TR —-HEE ok
PEL AT LA 2R G-8) T3 4 U R EE
crossover_degree’ = (fast] — fast)) — (slow} — slow}) (5-8)
2 (5-8) H 1 fast) Ml fast] 43 F R PLE i 55 A8, 18 i F Be R B, ol AN ) 3
& B EEA R A2 G- 4 B A B A7 20— 6 5 A AT o8, 5 20 (5-8) im A — A6 AT
PAAS 205 (5-9) s i T H SR .
fast| — fast),  slow) —slow) fast] slow}
crossover_degree’ = . — . = - — : (5-9)
fastg slowy fasty,  slowy
TEWCEN T4 1809 pR AL b X B A A A 4 SO B b B 0 TSR LR B (] B o O e 2R e L7
B 1Y 2 (0] 4 SRR E A v B bR 1 5 K A AR S AR B R L R Y TR TR A R A A
SR B S G SR TE AR TSR SO B A e AR A B R AR AR
//ch5/5.8/5.8.1/double ma_strategy. py
class DoubleMaStrategy(PortfolioStrategy) :

L S

def select symbol(self, fund data: Dict[str, FundData]) —> str:
ARG H R
buy target symbol = None
sell target symbols = set()
max_rise ratio = -1

for symbol in fund data:
_symbol av = np.asarray(

self. symbol history adjust vals(_symbol)

if len(_symbol av) >= self.prefetch days:
24 5 B RO KT RO 1 A, TS A
fast av = talib.SMA(_symbol av, self.fast period)
slow av = talib.SMA(_ symbol av, self.slow period)

fast 0, fast_1 = fast_av[ —2], fast_av[ — 1]

slow 0, slow 1 = slow av[ —2], slow av[ —1]

#aX

if fast_0 < slow_0 and fast 1 > slow_1:
5 R

relative rise = fast 1/ fast 0 — slow 1 / slow 0
if relative rise > max_rise ratio:
£ 10 5% 4 S5 BE e K AR Y
max_rise_ratio = relative rise
buy target symbol = _symbol
# A
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if fast_0 > slow_0 and fast_1 < slow_1:

#id s KA BRI S
sell target symbols.add(_symbol)

return buy target symbol, sell target symbols

def on_fund data(self, fund data: Dict[str, FundData]) —> None:
"R AT AR g
super().on_fund data(fund data)
if self. ready:
£ ARIE A FSE AT Y
buy symbol, sell symbols = self.select symbol(fund data)
symbols to sell = sell symbols & self.pos_symbols
if symbols to_sell:
A0SR AT B AN S AR R AR, T S
for _ss in symbols to_sell:
_pos = self.pos symbol info
.get(_ss, {}).get(self.volume key)
self.sell(_ss, pos)
elif buy symbol and not self.pos_symbols:
F WA KA MR IT B R G, WSEA
amount = self.available capital
if amount > 0:
self. buy(buy symbol, amount)

PAT [N 2 05 AT E AN AL 5-30 BT 7 A9 0 4 R 26 A T 18] 5-12 Bt i R B, ik #f A
FI4 i 10 U2 £ SR s BE 8 AR A5 B vy 1) [T 4 55 B3 LR
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W o B b 22 A0 I AT LS A% 8 B0 BUE AR AL 7 R X S8 AT A 4] Optuna F6Z
By Ik .

N T TSRS T ZEF BUAT B [ 0 AE 2R AT 30 A e H AT B HE SR 2 B A UG
UL 7 E O AR A2 808 7 358 B » TRLIEAE 0 i 1 [T 5000 5 | 58 e 5 52 B S0 R
TSR 19 2 BOF 58 ORI ER AL, LIS R

//ch5/5.8/5.8. 2/backtesting. py
class Engine:

mn

21 HE 5 ) 7 |

o

batch _days = ANNUAL_DAYS * 2

def init (
self,
strategy cls: "PortfolioStrategy",
symbols: list[str],
start: datetime,
rates: dict[str, float],
capital: int = 1 _000_000,
end: datetime = None,
risk free: float = FIXED DEPOSIT 5Y,
strategy settings: Optional[dict] = None,
) —> None:

“""*@iﬁ@ﬁ"""

£ A 110 £ SR Wk
self. strategy: "PortfolioStrategy" = strategy cls(strategy settings)

MG SR I IE R O BB O BB AR SR . fE RS
BIZ B AT setattr J7 35 58S BB R BE 03l i 20 i AT BT s

//ch5/5.8/5.8.2/double ma_strategy. py
class DoubleMaStrategy(PortfolioStrategy) :

L S

def init (self, settings: Optional[dict] = None) — > None:
super(). init ()

#iRBIIBENNSE
if settings is not None:
for k, v in settings. items():
setattr(self, k, v)

SER T EE S I S S L T B E X Optuna S80I 25 18] 50046 H b, 5150y
calculate_statistics Jr ik 1A IR B & 7 it & . ol LU0 16 H br i 88 e R AL B3R 19 %
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PRV, XTSRS L 5 A A B 2 B R R S e 0 R kR A TR R R AR
i ] Optuna " HY suggest_int 77 546 E & B DL AL X TR] A o0 S 0 2 e g D fb ==
)48 72 A (2, 240 RS 2 9 AL Ak 23 18] 46 72 S (2,480 1, 25 B 19 2 Bl vk g 1 1 42
WK T B4 T A A D W B R 8] — A /ME, UE R R AR IE . & XS B
6] 5 04 HAR B ACES anF

//ch5/5.8/5.8.2/optinize. py
def objective(trial):
" H AR
#RLSEEFE A2, 240]
fast period = trial.suggest int("short period", 2, ANNUAL DAYS)
F 1B LSELF A2, 480]
slow period = trial.suggest int("long period", 2, 2 % ANNUAL DAYS)

if fast period >= slow period:
PR SR T S TR LR A AR, JEE S B A R ] 0

return 0

£ W) e b [ml ) |
engine = Engine(
strategy cls = DoubleMaStrategy,
symbols = symbols,
start = datetime(2001, 1, 1),
end = datetime(2023, 8, 31),
rates = rates,
capital = CAPITAL,
# MANR I A S5
strategy settings = {
"fast period": fast period,
"slow period": slow period,
L
)

#1. jzf7 E
engine. run_backtesting()
2. T WS AR

result = engine.calculate statistics()

= LUK B9 B8 = (B A D Ak B A

return result. get("end balance", 0)

il Optuna {46 F AR B9 A0F

//ch5/5.8/5.8.2/optinize. py

# 58 L KA B A

study = optuna.create study(direction = "maximize")
study. optimize(objective, n trials=100)

#EFHE RS

bp = study. best_params

print(bp)
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5.8.3 ZETESH

T ILF B SR T (T 2 B 7 (L 1 0 ) K 3-8 4% 4 7 e K 5
A — 5 B R B TR T LA — 2 PR S X0 A6 138 B 1 Oy 2. % % 2 1 3 B
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B HLA PR 2 A B 3, B (5-10) R

o ] abs(x, —x)
efficient_ratio = (5-10)

n

E abs(z;, —x, )

i=2

KG-10OH n HFIIK L abs KRG XHEMREL. 70T R R 7L R E -5 )7 5190 16 (6
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RO PR o 7 2 f6 P88 /I Ay % 42 ] S0 5t A 412 8 B4 T 24 A 155 72 I CRBOR R AN O T kB
TN U A B e B RS T R TR S L R . B R & 3 D R
PR30 22 B S 1 R R i AR B A AR ] . AR R BAR A 4% R = [ 0l B 3 4R
(P 7 0 S RSB ) 135 AT DL L AT A 3 AR SC BORHE ] TA-Lib SEBUBGA S U 5 % 2
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LAY T ARG SR DA b AT A e DU S A ke ™ % S W o R LA AR S R R — S 1 Sl 48
PR A B AE T3 280K R RO 2 PR B AT 1 7 1 A5 B 0 T AT e, X (G-1D R

- . X, — X1
efficient_ratio = — (5-11D)

Zabs(xi —x, )

i=2
A G-11) 7R B R0R R BB R [ — 1. 1], S5/ T 0 I R AT BRI AE .
BAERT 0 W FRRATHE L BRAYBR . i 3o M ml RIAT 1 56 34 R 3 B e ot B KD I L ]
SOPE 2% B /DN 80 20 B 2 X (L5 ) U1 2 B S G B DG 2R TR L 28 BT RICR R 3 A
WA R B R B R BOR R
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B 5-32 RFAHEZERHBHEHER
il 5-32 Wi . S 4 Be sR BN =X (5-12) fii s .
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K (5-12) Ho— M e s B i B Jr 20, 52 ] D22 2 Hofl Az e ki e, M(5-12)
518 5-32 AXER o A A58 A A2 i R BROE SRS B RS B S L — 1, 1 R[0T, 75 3 48 4
S 1 JR I R % R B o JE S (5-13) A8 45 B S 2k R SH R AT

real_period = period, + p(period, — period,) (5-13)

K (5-13) 11, period, Fl period, 433k e A 159 2 UL DX ], 451) G bR s 45 4 i) BUA [X
] 5 XA [20,60] A8 2 AMRAE o 1A [F] B, 52 B 58 1 9 34 2 350 J S 7 DX TR] [20,60] N,
PR E R R s YU = v = By VA kL $: 2 -

//ch5/5.8/5.8.3/double ma strategy. py
def er(x):
BB R A
x = np.asarray(x)
if len(x) < 2:
return 0

return (x[ - 1] - x[0]) / np. sum(np. abs(np.diff(x)))

def transformer(val):

"UUER EEAR Bk RH M E "
if val == 0:
return 1

if val > 0:
returnl - val
returnl - np.sqrt(l - (val + 1) xx 2)

class DoubleMaStrategy(PortfolioStrategy) :
won Xﬂﬁjéﬁ%mﬁ" nn

author = "ouyangpengcheng"

# MR R HIT 0N EH

er period = 20

# R & B HA

fast interval = (20, 60)
#1282 A

slow interval = (60, 240)

parameters = ["er period", "fast interval", "slow_interval"]

def init (self) —> None:
super(). init ()
8 SRR Y KA
self. prefetch days = max(
self. fast interval[ —1], self.slow interval[ —1]) + 1
R FE KRB N —4F, HHURCRECR T BIMER, FEBUCNBKRE
self. look back size = self.prefetch days
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def on_fund data(self, fund data: Dict[str, FundData]) —> None:

wn q&guﬁ?‘r% [EI in nun
super().on_fund data(fund data)
if self. ready:

if len(symbol adjust vals) >= self.prefetch days:
£t E er M IELR
er val = er(symbol adjust vals[ - self.er period :])
mp = transformer(er_ val)

= v B R IE B 2% B A
fast period = self.fast interval[0] + mp * (
self. fast_interval[ - 1] - self.fast_interval[0]

)

it EBEH L% EH

slow_period = self.slow_interval[0] + mp * (
self.slow interval[ - 1] - self.slow interval[O0]

fast_av = talib. SMA(symbol adjust vals, fast period)
slow _av = talib.SMA(symbol adjust vals, slow period)

fast 0, fast 1 = fast av[ —2], fast av[ —1]
slow 0, slow 1 = slow av[ —2], slow av[ —1]

FHX
if fast_0 < slow_0 and fast_1 > slow_1:
amount = self.available capital
if amount > 0:
self. buy(symbol, amount)
£

if fast 0> slow 0 and fast 1 < slow 1:
self.clear pos()
[0 Fry 45 SR AN 1] 5-33 T o AR AT AR 1 WA 2 28 b A m L T LU AR T A OE N 25
%) SR I T D BT T A R B
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BCE A NS B 2 R007 ik AR TN T R i — S 80A & AR AT RE 2]
AT Z WS B GIHNA S B T E X TR IT k25 AT 3 280 0 Tl GE i B Y 5 s
ZACRE T R ] BE G B AN

5.8.4 HEBES

TE b SCHE B Y BT A 58 55 W v, g YR M AR 5 19 7 AR 02 M S 10 AR 2R 41, 24 7
A2 ST RIESR N S 27 AR BE SN S Y A R AE By 22 (8] AR AT AR G B T A SR A —
A 7SR ARG (— 3K —32) 2 5 Y, U SRME 72 T — U H B AL 1 17 8 B A 7 3% AR
RS ECT R ERAE

HT T S SR 2 K A RS 2 T A A A A U SIZ 4R AR AR B B — YR AR L BT LUK
SR AR R REAR A 5 T AR RS Gy & T AR . A Ry — R AR (— 3K —32) & X PIFh2E
B BRI 1 FT 45 GRS 0, s [ 8% 46 kg — > 3 2 ), 24 7 AW 0 A5 S gL
B B AR T IR AS S A SRR R 45 s SE N ORI B A L U IR SR S R AT SE A
I,

AR ] SVM Ay Z 03 28T, 1 XU 2658 By g 4 BEAilt b R 4T ke ik, SVM g A Y
PR A 45 77 A 4 U7 I PR IG A L] 77 A 4 SO I B G K BB L A A SO I PR T
8 5 TSR LR A LA 57 AR 4 SO I PR 2k R B (R4 5 TR R OB (E 9 Le 9] Je 5. 8.1 i
PERN A 4 SRR

HY TR 4 DL 4 0 W L (B A B SE I AT 25 1 B A0 N BT DL TE W B R AZ Y [l eR g
on_trade H1ic 5% 3 4 S AW 4, R BETE on_trade P SC 3 52 HH A DA R4 10 DBF AR Yk 58 5
JE B R 25 PR AT 28 0 b A (BRI B B I 1R SR 19 BU8E Il 2k SVML,
on_trade PRECAYSEIACHS AN .

//ch5/5.8/5.8.4/double_ma_strategy. py

def on trade(self, trade: TradeData) :
U 5 4

super().on_trade(trade)

if trade.direction == Direction.BUY:
AR IR KA, T IE 5 2 T SE A B R 4
self. last buy adjust val = trade.val
elif trade.direction == Direction. SELL:
AR SE Y, WA A AR IR 32 ) 2 15 3R )
£ I ] YN A TS A I 284
if trade.val > self. last buy adjust val:
self. train set. append((self.last factor, 1))
else:
self. train set. append((self.last factor, 0))

& 58 R — Xt 32 by J B T B
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self. last buy adjust val = None
self. last factor = None

= A N SR EHE J Hobn 4
x_train = [x[0] for x in self. train set]
y_train = [x[1] for x in self. train set]

if len(set(y train)) > 1:
= LI 2R 4R A A 2 50 A4 BUHE I A I A5 2 5 s A5 1
self.model. fit(x_ train, y train)
self. svc_activated = True

HINGREEA L LU Ry G — A5 BB A SVM AR B Bl af A A5 5, 18
U™ A XOE S I E S S AT AR R

//ch5/5.8/5.8.4/double ma strategy.py

def on fund data(self, fund data: Dict[str, FundData]) —> None:
"B
super().on fund data(fund data)
if self. ready:
symbol = list(fund data.keys())[0]

R T =R e X )
symbol adjust vals = np .asarray(
self. symbol history adjust vals(symbol)

if len(symbol adjust vals) >= self.prefetch days:
24 5B RO KT BUROBOE & A, T E
fast av = talib.SMA(symbol adjust vals, self.fast period)
slow av = talib.SMA(symbol adjust vals, self.slow period)

fast 0, fast 1 = fast av[ —2], fast av[ — 1]

slow 0, slow 1 = slow av[ —2], slow av[ — 1]

# 4

if fast 0 < slow 0 and fast 1 > slow 1:
siEREMEXHWEF

self. last factor = (

#REERKEE

fast 1/ fast 0 - 1,
HIERIEKEE

slow 1 / slow 0 - 1,
fREERENEBRESNEREE
fast_0 / slow 0,

#REL RHENIBRESNALEE
fast 1/ slow_1,
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& XEE
fast 1 / fast 0 - slow 1 / slow O,

confirmation = True
if self. svc_activated:
# KN AFENRFE ZRFHIA
confirmation = self.model.predict(
[ self. last factor]
y[ol ==1

amount = self.available capital

if amount > 0 and confirmation:
#2440 3 &9 H & UG5 AR EA
self. buy(symbol, amount)

=X
if fast 0> slow 0 and fast 1 < slow 1:
self.clear pos()

TE SR A0 3 A Bk RE S I 8 T 5 B2 A RS DA

//ch5/5.8/5.8.4/double ma strategy. py
class DoubleMaStrategy(PortfolioStrategy) :

" Hlvxii/gg%%m%vl nn

author = "ouyangpengcheng"

= gk 5 8

fast _period = 20

= 18 26 Ji) )

slow_period = 120

parameters = ["fast period", "slow period"]

def init (self) —> None:
super(). init ()
£ 7E SCT BRI ) R AL
self.prefetch days = max(self.fast period, self.slow period) + 1
£ S P L RHOHBOA—4F, M BUR KR F A I, 206 0 e K £

self. look back size = self.prefetch days

#illg&E, BXA(EF, %£3)
self.train set = []

# F—1EAF

self. last factor = None

# E—REINEEHNEE

self. last buy adjust val = None
# svC tE A

self.model = svm.SVC(
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C=10, kernel = "rbf", decision function shape = "ovr"
)
£ SVC R BHHIE

self. svc_activated = False

A 17 1 I R A AT AR 5 S T RS B — P SRS 5 AR 5 I A f
Sl S S 2 RSB S B AR L S A BB R TR B IA B SRS S A 2 B AT A AR
W15 7 Yot 98 . — D4R T R AR EAR R R e 0 S AT el L R B AN AT 5-34
JI 7R

Cumulative Returns
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AH LY D A [l o 25 2%l 2 (O I 5-12) , B0 5 09 5 W R e il 2D T A AR 1 SR AT
DA AT 3 AL AR A 4 ST T A0 DR W 2> o [ BT T [ e 42 o T D SR

5.8.5 BHES

SR A AT RO A S T AR A B v RO (7 A AT R TR R AR Y A A R
R4 A O 008 B IE AT 5 LU LA . OBALE I N R A AT AR e A, |
BIEGHINE ; OFLENEC A, KL RGN E KA EMITATAY . f£4.5.5
YL 14 FR A A B BLA 28 2UIE 2 R — A O (6 A9 T L 3l e £ SR ) JHE R 7 5
W X A1 A AR L 4 A I . 7E 5.4 o MACD SRS T IR A AT
BE B AT LLS %0 AR 2 5 T ik

5.8.6 #HITZESIHE

E B30 24 3 9 SR v R LB AR AR S VR O SR A S A AR EAT 3R AR Y L S B
AT LU i 26 B Bagging A R HOREAS [ 45 b 4 B — A T L A0 4R BB 2k MACD {5
o AL SRR K SEAAE S I O [R5 bn il BE A 42 21 12 A [R] S5 300 /9 22 5 15 5 it I
Fr SR ABRAE BT 18 B 8 i 32 M0 A 5 IF A [] ) 300 04 47 156 387 L g 3 O A T ok ) ol

S S o o
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//ch5/5.8/5.8.6/double ma strategy.py
class DoubleMaStrategy(PortfolioStrategy) :

R L R

author = "ouyangpengcheng"

= HESH
= R 2 B H
fast_period
+ 12 2 F
slow period
# MACD £ #{
# R 2 F H
short term = 12
+ 18 % FH

long term = 26
# MACD J& #j

macd_term = 9

20

120

parameters = ["fast period", "slow period" ]

def init (self) —> None:
super().__init ()
= 58 SCTRICEURE 19 R AL
self.prefetch days = (
max(
self. fast period,
self. slow_period,
self. short_ term,
self. long term,
self.macd term,
)
+ 10
)

& I [ H RECHRIN—4F, Y BBRCREORC TBOIAMER, FEB Uy R ME

self. look back size = self.prefetch days

def on fund data(self, fund data: Dict[str, FundData]) —> None:
nwnn q& @J ’/T? ,[:% [EI ‘iﬁ] nnn
super().on_fund data(fund data)
if self. ready:

if len(symbol adjust vals) >= self.prefetch days:
24 5 B RO KT BSOS i, TSR E
fast av = talib.SMA(symbol adjust vals, self.fast period)
slow av = talib.SMA(symbol adjust vals, self.slow period)
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fast 0, fast 1 = fast av[ —2], fast av[ — 1]

slow 0, slow 1 = slow av[ —2], slow av[ —1]
B
ma_buy = fast 0 < slow_0 and fast 1 > slow_1
R B

ma_sell = fast 0> slow 0 and fast 1 < slow 1

dif, dea, macd = talib.MACD(
symbol adjust vals,
fastperiod = self. short term,
slowperiod = self. long_ term,
signalperiod = self.macd term,

£ TA - Lib J145.45 31| (1Y) MACD {§ > 3% 3k {5 FH (Y MACD {H i) —2F

macd % = 2

# 4 MACD |- %F 0 %fiJf H DIF KF 0 Wit i 2 358 #, RSB A
macd buy = (macd[ —2] < 0 and macd[ —1] > 0) and dif[ —1] >0

# X4 MACD | %F 0 %li Jf: H. DIF /T 0 B 36 B b bof Sy 25 Kol A, i 32 il
macd sell = (macd[ —2] >0 andmacd[ —1] < 0) and dif[ -=1] <0

if ma_buy or macd_buy:
if not self.pos_symbols:
amount = self.available capital
self. buy(symbol, amount)
if ma_sell and macd_sell:
if self.pos symbols:
self.clear pos()

o 0025458 i 2 S 2 A P 535 R
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XTI E MACD M #5 I8 235 R 22 30, B3 2 Bl [ SR s R 6% 4K BOEE /2 i i 25 .
H T 54 000001 78 [l I Ji) 3 P R3S 4 Bsf ] Ak 1 3k BRSO S 6 4 B B HIL 152 8 B 9
P Z A CH AT —F8 b5 & S A 5 1) 107 Ry 32 1 2% 1 38 8 T 0 ™ A 1) 2% 1 8 0% 38 Jin 35 )
4 T R (L T S T 300 P 0 A A R 3 R AT I D 8 LA A b ) 4 vk
TG AR B (AT 200 2455 U A iy 07 28, 38 2 5 s 42 ml/ i I) /) JEL i BT DL & 2%
EH M HE(Python w2 5 L — i vn. py WEAC S REE).

5.8.7 EEEZEZE

TEZE Sy v s B 1 AT LA P 5 ok IS R S B R R TR BB R Z IR A X 52
iy W) 8 ) 6 106 83 i 58 oy IUAS I 4 SR LR 1) 28 AR 5 28 By IUAS o i T oy L £ 8 0 3t 22 o T
Sk, AR BN b BE B T2 0RO 100, T TSR ARISE W M IR A B, — X 28 By 1Y T
PRIy 200 B FH 22— X 58 iy WSO A3 5 2 06 i A AR AR R R

FE 5. 8.4 Rl SVM AE by 43 25 i i B B34 26 15 55 40 T 1sF o W Lo ot o 28 1 40 301
B TEFTRR 25 (0 N e s 28 oy T2 9 2% itk 2 A T

//ch5/5.8/5.8.7/double_ma_strategy. py

class DoubleMaStrategy(PortfolioStrategy) :
" anij:&j%%m%" nn

author = "ouyangpengcheng"

= ek JH
fast period
= 1 2 JH 3
slow_period = 120
LT T E

rates = 0.01

20

def on trade(self, trade: TradeData) :
g S L 9

super().on_trade(trade)

if trade.direction == Direction.BUY:
AR K A, IHE 55 2 HI KA ) R 4 e
self. last buy adjust val = trade.val
elif trade.direction == Direction. SELL:
AN IE S Y, WA A AR YK 38 B o 15 3R A
2 I 1] YN A TS A o 2 HE
if trade.val > self. last buy adjust val * (1 + 2 x self.rates):
self. train set. append( (self.last factor, 1))
else:
self. train set.append( (self.last factor, 0))
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AT [ 0 A 45 R N ] 5-36 BT

Cumulative Returns
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5.9 NG

5. 1~5.7 Vi g T 7 FhA[A] A 5 5 58 5 HRWG , A7 o 18] R 1K) S AT 5 A7 2 3SR
WA TR EATR LS MACD SR im0 41 1 523 3 AT BIAS A3 Ay AR
A% SR B AR FE 0 B T A5 R 1 SRS T R )R s

5.8 WA T —SE bt SR A AR AR AR 5 L DAL 2 B A @ 6 55 5 T 4 mT LR
M 42 TSRS B AR A . A R 2 B LA — A 8 %E 1 AR O BEREAR Y, XA A TR
L TE TR WA By 1958 5 12 48 L T A6 S BB B8 v SR BB 5. 8. 1 35 rh BT i U7k L e N3k 4
W e B 5 52 5 A T (S 8L 1 R IR — ) B L 4 /N LIS 155 E 23 AT O
AR PSR B 2 B N AR AE SR 6 SR 4
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