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import pandas as pd

import numpy as np

import matplotlib.pyplot as plt

from matplotlib.ticker import FuncFormatter

X@eE- AEPIFE ==

plt.rcParams[“font. family®] = ["SimHei", "WenQuanYi Micro Wei“, "Heiti TC*] # TWax

plt.rcParams[“axes.unicode_minus®] = False # FREFME (ExHETAAR)

¢ $W1 RIRExcelRW

df = pd.read_excel ("=} SEKMME. xlsx")

df.set_index( keys: “HMNE", inplace=True) »# HEfFAFER3|
print("MAmE (M) : °)

print(df.head())

7 5W2: tAEOEE

¥ HHBEEE

daily_returns = df.pct_change().dropna()
print("\nB&&® (W517) - ")
print(daily_returns.head())

7 TRELHRERS (FR2s2TERE)
annual_returns = daily_returns.mean() * 252
print(*\nFftRMEE®: ~)
print(annval_returns)

# HRETHSREN

cov_matrix = daily_returns.cov() = 252
print("\nE{LBHEER. ")
print(cov_matrix)

¢ 2R ERRNRRESR

risk_free_rate = 8.02 s EREHE (7N 2%)
num_portfolios = 10008 # 2100607 @S
num_stocks = len(df.columns) # EEEE

” HWs: T
plt. Figure(figsize=(12, 8))

» VRS

plt.scatter(
results(1, :], results(e, :],
c=results[2, :], cmap='viridis',
marker=‘o‘', s=18, alpha=@.7

)

plt.colorbar(label="HRIEN') » =xEE

f R ERLEEe

plt.scatter(
nax_sharpe_risk, max_sharpe_return,
color="red', s=108, marker='s',
label="RANBILEEE' » SIWE

s SN HRES

plt.scatter(
min_vol_risk, min_vol_return,
color="blue', $=180, markerz'w',
labels" W hAREE' » FIEE

£ FiEZeTEROAR-RE

for i, stock in enumerate(df.columns):
stock_risk = np.sqrt(cov_matrix.iloc(i, i])
stock_return = annual_returns.iloc(i]
plt.scatter(stock_risk, stock_return, s=108, label=stock)

f GRENSSIHEDL

ax = plt.gea() # BESMEGRYR
ax.xaxis.set_major_formatter(FuncFormatter(lanboa x, _: f'{x:.B%}'))
ax.yaxis.set_major_formatter(FuncFormatter(lambds x, _: £'{x:.0%}'))

§ RSN (G, AN, ENGE, SEROE/
results = np.zeros((3 + num_stocks, num_portfolios))

for § in range(nus_portfolios):
LT LT £
weights = np.random. random{nua_stocks) Maarm® SIS
weights /= np.sum(weights) #r® 8201

& Af2an. KR KRS

port_return = np.sus(weights « annual_returns)

port_risk = np.sart(np.dot(weights.T, np.dot(cov_matrix, weights)))
sharpe_ratio = (port_return - risk_free_rate) / port_risk

1 naue
results[0, 1] = port_return
results(l, 1] = port_risk

results(2, i) = sharge_ratic
results[3:3 + num_stocks, i] = weights

¢ B BRARAR (AT

f ARERL RARRILEOS

max_sharpe_idx = np.argmax(results[2])

max_sharpe_raturn = results[d, max_sharpe_idx]
max_sharpe_risk = results(l, mox_sharpe_idx]
max_sharpe_seights » results[3:3 + nua_stocks, max_sharpe_idx]

1 2. ARERRSFRES

min_vel idx = np.argmin(results[1])

ain_vel_return = results(0, min vol idx]

min_vol_risk = results(l, min_vol_iex]

min_vol_weights = results[3:3 + num_stacks, min_vol_idx]

LRI
print(*\n==s ANLEESR (ARARSESEE) =)
for stock, weight in zip(df.columns, max_sharpe_weights):
print{f-{stock}: {weight: 2x}")
print(f*®&&: {asx_sharpe_return: 7%}, MM (max_snarpe_risk: 2%}, WEIE: {results(2, msx_sharpe_iox]:.2¢})

# BREBDFEE (P30

pLt.title('RAESHNMNAE (WE-FENY) ') # PR
plt.xlabel(' R (FFER) ') # POBIRE
plt.ylabel(' FBlE (Ff) ') # PRysiFE
plt.legend() # SR MEH (BP3)

plt.grid( visible: True, alpha=8.3)

plt.show()



B 5% 2 Bk R H RS2

fimport pandas as pd # 1. BIEEESNAN (FESUBRE, (8

MER

inport numpy as np min_var_numerator = inv_cov @ ones & 9F: i°-1

min_var_denominator = ones @ inv_cov @ ones # % * IA-1 % 1
import matplotlib.pyplot as plt nin_vol_weights = min_var_numerator / min_var_denominator # /1t
from matplotlib.ticker import FuncFormatter

# THEBF pall

min_vol_return = min_vol_weights @ annval_returns
# @3k min_vol_risk = np.sgrt(min_vol_weights @ cov_matrix @ min_vol_weights)
plt.rcParams["font.family"] = ["SimHei", "WenQuan¥i Micro Hei", "Heiti TC"] nin_vol_sharpe = (min_volreturn - risk_free_rate) / min_vol_risk

plt.rcParams["axes.unicode_minus"] = False # EMIETME

# 2. BAERHERESRGR (¥

R B AT

¥ SW1: EWExcelBIE (5EAIE—5%) excess_returns = annual_returns - risk_free_rate # fEEEEE
nax_sharpe_nuserator = inv_cov @ excess_returns # #F: IA-1 & (4 - r_f)
df = pd.read_excel("&HEHMRRBIE. x1sx") nax_sharpe_denominator = ones @ inv_cov @ excess_returns * (u - rf)
df.set_index( keys: "HEE", inplace=True) nax_sharpe_weights = max_sharpe_numerator / max_sharpe_denominator 7 #
print ("FIAMIE (81547) : ") ¢ HNBARNLRE —_—
print(df.head()) max_sharpe_return = max_sharpe_weights @ annual_returns

nax_sharpe_risk = np.sqrt(max_shanpe_weights @ cov_matrix @ max_sharpe_weights)
¥ HW2: HEGOER (5ERD—X) max_sharpe_ratio = (max_sharpe_return - risk_free_rate) / max_sharpe_risk
daily_returns = df.pct_change().dropna()
print("\nBIKET (W56 : ") i
print(daily_returns.head()) BN

IR ARMERMESSR

print("\n=== BAGRES (AUBEE) ===")
for stock, weight in zip(df.columns, min_vol_weights):
print(f"{stock}: {weight:.2%}")
print ("\nfFE RIS ") print(F dist: {min_vol_return:.2xb, MB: {min_vol_risk:. 2%}, E#it#: {min_vol sharpe: 2f}*)

print(annual_returns)

annual_returns = daily_returns.mean() = 252

print("\n=== BARMIERES (RENESHEAR) =
for stock, weight in zip(df.columns, max_sharpe_weights):
cov_matrix = daily_returns.cov() * 252 print(f"{stock}: {meight:.2%}")
Dr‘int("\ﬂf‘l’h@ﬁiﬁmi "y print(f"®# {max_sharpe_return:.2%}, ME: {max_sharpe_risk:.2%}, EH®H®: {max_sharpe_ratio:.2f}")

print(cov_matrix)

# W3 KA REGTORBRINES

risk_free_rate = 0.82 # TR E

num_stocks = len(df.columns)

ones = np.ones(num_stocks) # =1/

inv_cov = np.linalg.inv(cov_matrix) # {5260

# HW4: NN (RUERITRER)
plt.figure(figsize=(12, 8))

# FRceTRIAIRBG - W

for i, stock in enumerate(df.columns):
stock_risk = np.sgrt(cov_matrix.iloc[i, i])
stock_return = annual_returns.iloc[il]
plt.scatter(stock_risk, stock_return, s=100, label=stock)

# FCRTENERES

plt.scatter(
max_sharpe_risk, max_sharpe_return,
color='red', $=200, marker='#',
label='RAEELLRAS (FITR) '

)

plt.scatter(
min_vol_risk, min_vol_return,
color='blue', s=280, marker='sx',
label='S/NAZAS (BITEH) '

)

# BB E TR

ax = plt.gea()

ax.xaxis.set_major_formatter(FuncFormatter(lambda x, _: f'{x:.0%}'))
ax.yaxis.set_major_formatter(FuncFormatter(lambda x, _: f'{x:.08%}'))

# BEERIRE

plt.title('fiBEH BRBGERBURMERFAS")
plt.xlabel(' MG (FimtEE) ')
pLt.ylabel(' FRAWNEE (%Efk) ')
plt.legend()

plt.grid( visible: True, alpha=8.3)
plt.show()



