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5.1 FHAREX

ABHIARIE L Ubuntu 18.04 F1 Ubuntu 20.04 L3471 2 filial, 1 H AT BA
E%%% 7 Python 3.6+ 1 Ubuntu fE&EiRAH IEH T4E. 7E23% Python 3.6 HITEH T,
BRI R IT UG 21 H )6 22 Python T HAL, A AW [FAE AT LIFE Windows
macOS X Figf7. @i el @M H — 4N tf2rl-cookbook ) Python MEAUIAEE K
LR THAGEAT A B IRAS. HEFE 1L %% Miniconda 8 Anaconda K& P Python
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5.2 [ERESMIESZSMERER—  RETHRRBNE

N 7APAN
|

B ZE T R AR G T — AT S 59 BRI T L= . BARIBEER T A bR
%, EIAEITA NAREM FF 222 BANNEL . EZ R R T Bl a5 DL AT RERY
M NATAT BTG IR IA 3R, 5l 2] B RE AR I TR AE AL, I HL T OB I 2ok SEELRFS:
B ARSI DR IR AL, IR 5] T oAl 1 B R AR dn (T 18 A sk (Y
B SR T I MR AT R AL S o AEXTEATHEAT T 2RI ZR)E, ate] L& eql, ikeils
AT S CRIERD.

5.2.1 RijHEss

RIS AT S, TER R 4 R B AR R A . T EBEOE 4 tf2rl-cookbook ]
Python/Conda MEIAEE. W08 ¥ AR S F A AAS E R 508 Conda FRBERLIE SCAF
(tfrl-cookbook.yml) AHUCHEC. A1 PLF import {EAJIEITEA W@, Bl LES TR T -

import os
import random

from typing import Dict

import gym
import numpy as np
import pandas as pd

from gym import spaces

from trading utils import TradeVisualizer

5.2.2 SKHUPIR

R LA 5 B S S 358 S FR B
(1) HIAHERB TR H S5

env_config = {
"ticker": "TSLA",
"opening account balance": 1000,

# Number of steps (days) of data provided to the
# agent in one observation
"observation horizon sequence length": 30,
"order size": 1, # Number of shares to buy per
# buy/sell order
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(2) ¥4t StockTradingEnv() 28, F ML E K BEE A N8k 22 13 58 -

class StockTradingEnv (gym.Env) :
def  init (self, env_config: Dict = env_config):
"""Stock trading environment for RL agents
Args:
ticker (str, optional): Ticker symbol for the
stock. Defaults to "MSFT".
env_config (Dict): Env configuration values
super (StockTradingEnv, self). init ()
self.ticker = env_config.get ("ticker", "MSFT")
data _dir = os.path.join(os.path.dirname (os.path.\
realpath(_ file )), "data")
self.ticker file stream = os.path.join (f"{

data dir}", f"{self.ticker}.csv")

(3) Wt BRIRAE A, PR e IS i

assert os.path.isfile(
self.ticker file stream
), f"Historical stock data file stream not found
at: data/{self.ticker}.csv"
# Stock market data stream. An offline file
# stream is used. Alternatively, a web
# API can be used to pull live data.
# Data-Frame: Date Open High Low Close Adj-Close
# Volume
self.ohlcv df =\

pd.read csv(self.ticker file stream)

(4) 5E LA 122 18] /A5, LSS TR 1 B B0 5E S

self.opening account balance = \
env_config["opening account balance"]
# Action: 0-> Hold; 1-> Buy; 2 ->Sell;

self.action space = spaces.Discrete(3)

self.observation features = [
"Open",
"High",
"Low",
"Close",

"Adj Close",

"Volume",




#5Z WLHRPHRLPI— B TR E/MRENT HE4EE |

]
self.horizon = env_config.get (
"observation horizon sequence length")
self.observation space = spaces.Box(
low=0,
high=1,
shape=(len(self.observation features),
self.horizon + 1),
dtype=np.float,
)

self.order size = env config.get ("order size")

(5) SZHL get_ observation() EA%L, LIEUW AN :

def get observation(self):
# Get stock price info data table from input

# (file/live) stream

observation = (
self.ohlcv _df.locl|
self.current step : self.current step + \

self.horizon,
self.observation features,
]
.to_numpy ()
.T
)

return observation

(6) NTPATL G T H, TEHERIF T HR IS S WA, BT DR RESANAR L 1 1248 -

def execute trade action(self, action):

if action == 0: # Hold position
return
order type = "buy" if action == 1 else "sell"

# Stochastically determine the current stock

# price based on Market Open & Close

current price = random.uniform/(
self.ohlcv df.loc[self.current step, "Open"],
self.ohlcv df.loc[self.current step,

"Close"],

(7) VHEWSTERR, IINSEANBER N 2
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if order type == "buy":
allowable shares = \
int (self.cash balance / current price)
if allowable shares < self.order size:
# Not enough cash to execute a buy order
# return
# Simulate a BUY order and execute it at
# current price
num_shares bought = self.order size
current cost = self.cost basis * \
self.num shares held
additional cost = num_ shares bought * \

current price

self.cash balance -= additional cost
self.cost basis = (current cost + \
additional cost) / (
self.num shares held + num shares bought

)

self.num shares held += num shares bought

self.trades.append(
{
"type": "buy",
"step": self.current step,
"shares": num shares bought,

"proceeds": additional cost,

(8) [FAIFE, #InsZ RN

elif order type == "sell":

# Simulate a SELL order and execute it at

# current price

if self.num shares held < self.order size:
# Not enough shares to execute a sell
# order
return

num shares sold = self.order size

self.cash balance += num shares sold * \

current price




#5Z WLHRPHRLPI— B TR E/MRENT HE4EE |

self.num shares held -= num shares sold

sale proceeds = num shares sold * current price

self.trades.append(
{
"type": "sell",
"step": self.current step,
"shares": num shares sold,

"proceeds": sale proceeds,

(9) SEFIK T R

# Update account value
self.account value = self.cash balance + \

self.num_shares held * \

current price

(10) JBBhHAG & A

if name == " main ":

env = StockTradingEnv ()

obs = env.reset ()
for in range(600):
action = env.action space.sample ()
next obs, reward, done, = env.step(action)

env.render ()

5.2.3 TAERAR

MLMMEREFE env__config A E 195N 8]V A ISR AR A5 2, BT 2L
M AR W R AZ & (OHLCV) . B E % )2 B, ﬁﬁ&ﬁ%Ak&W%ﬁ
HI5E Ty e o X2 s AL o2 S B REAR 2 ST R T 5 S N T 13385

5.3 ERANBEREE—IRETAZSBUEILE

NERLZ G i BER MK RS B LR, DU EARBITEE A S & 75 AT L
ILE Rt B AR A K REDREAT IR AL S, AU R R A% /CSV RoR? &

FARRHEN, A BIF R S E R —AD BAA F E S B S

159



160 | TensorFlow 2 &1k F

5.3.1 RiHEss

RIIEAT NS, IR O & R B s A . 75 ZEOE 44 tf2rl-cookbook ]
Python/Conda FELFAEE . # PR BT AT 5 15 A ARAS A BB i) Conda 3RBE R SC A4
(tfrl-cookbook.yml) AHULHEC. A1 LPLF import HEAJIEITRA M@, Bl AES TR T -

import os
import random

from typing import Dict

import cv2

import gym

import numpy as np
import pandas as pd

from gym import spaces

from trading utils import TradeVisualizer

5.3.2 SEBpIE

PREEATT A, BDATEE H — A e B B A Z oL S, A VR e A Ak

B ] LR IR BRI 22 5 R
(1) BB IMET

env_config = {
"ticker": "TSLA",
"opening account balance": 100000,

# Number of steps (days) of data provided to the
# agent in one observation
"observation horizon sequence length": 30,
"order size": 1, # Number of shares to buy per

# buy/sell order

(2) SEPL StockTradingVisualEnv() ZRIIFIGH D T

class StockTradingVisualEnv (gym.Env) :
def init (self, env _config: Dict = env_config):

"""Stock trading environment for RL agents

Args:
ticker (str, optional): Ticker symbol for the

stock. Defaults to "MSFT".
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env_config (Dict): Env configuration values
super (StockTradingVisualEnv, self). init ()
self.ticker = env_config.get ("ticker", "MSFT")
data _dir = os.path.join(os.path.dirname (os.path.\

realpath(_ file )), "data")
self.ticker file stream = os.path.join(
f"{data dir}", f"{self.ticker}.csv")

assert os.path.isfile(

self.ticker file stream
), f"Historical stock data file stream not found\

at: data/{self.ticker}.csv"
# Stock market data stream. An offline file
# stream is used. Alternatively, a web
# API can be used to pull live data.
# Data-Frame: Date Open High Low Close Adj-Close
# Volume
self.ohlcv_df = \

pd.read csv(self.ticker file stream)

(3) P init. () BAEL

self.opening account balance = \

env_config["opening account balance"]

self.action space = spaces.Discrete (3)

self.observation_features = [
"Open",
"High",
"Low",
"Close",
"Adj Close",
"Volume",
]
self.obs width, self.obs height = 128, 128
self.horizon = env_config.get (
"observation horizon sequence length")
self.observation space = spaces.Box(
low=0, high=255, shape=(128, 128, 3),
dtype=np.uints,
)

self.order size = env _config.get ("order size")
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‘ self.viz = None # Visualizer

(4) & AL step() B

def step(self, action):
# Execute one step within the trading environment
self.execute trade action(action)
self.current step += 1
reward = self.account value - \
self.opening account balance # Profit (loss)
done = self.account value <= 0 or \
self.current step >= len(
self.ohlcv df.loc[:, "Open"].values
)
obs = self.get observation()

return obs, reward, done, {}

(5) SEHLEE (4) BN ARE SRR 2. 252 get observation() BI%L,
FEWIUHAE TradeVisualizer() A% FE, S5 reset() A%

def reset (self):
# Reset the state of the environment to an
# initial state
self.cash balance = self.opening account balance
self.account value = self.opening account balance
self.num shares held = 0
self.cost basis = 0
self.current step = 0
self.trades = []
if self.viz is None:
self.viz = TradeVisualizer(
self.ticker,
self.ticker file stream,

"TFRL-Cookbook Ch4-StockTradingVisualEnv",

return self.get observation()

(6) SZHL get_observation() ER%L:

def get observation(self):
"""Return a view of the Ticker price chart as
image observation

Returns:

img observation (np.ndarray): Image of ticker
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candle stick plot with volume bars as
observation

img observation = \
self.viz.render image observation(

self.current step, self.horizon

)

img observation = cv2.resize(
img observation, dsize=(128, 128),
interpolation=cv2.INTER CUBIC

)

return img observation

(7D {ESCHUVE BRI R I A2 5 s AR O AT 2RI, 7T BLIEAZ 5 AT I 4R ) SEELR 20

NFET R 3 NP ER:

def execute trade action(self, action):

if action == 0: # Hold position
return
order type = "buy" if action == 1 else "sell"

# Stochastically determine the current stock

# price based on Market Open & Close

current price = random.uniform(
self.ohlcv df.loc[self.current step, "Open"],
self.ohlcv df.loc[self.current step, \

"Close"],

(8) SEIIAT “buy” TN L

if order type == "buy":
allowable shares = \
int (self.cash balance / current price)

if allowable shares < self.order size:

return
num_shares bought = self.order size
current cost = self.cost basis * \

self.num shares held
additional cost = num shares bought * \
current price
self.cash balance -= additional cost

self.cost basis = (current cost + \

additional cost)/ \
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