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REAS: RAADEEREMIENES, URE. 7155, @m. ASHMIAEFNY, URENNEETNY. [REER]

FEARNT, BNNRBAASHEEE 4MET ("URENELQAIRFAS") @ ERAT]. M5 (NKC), ERMLSHMRE,
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Symbaols AAPL MKE GOOGL AMZN
Date
2015-01-02 24861407 44.347309 520540058 308.519989
2015-01-05 24161013 43.633312 519460022 302.190002
2015-01-06 24163204 43376633 506.640015 295.290009
2015-01-07 245021171 44.272652 505.149904 208420013

2015-01-08 25443539 452945840 506.270004 300459991

Elik: EENEHRINES/RBESEBRENEEEANKREEIK, FELDiTH, HATEEIREADR=ENBITFrI—
RIZBMIB DL, BAVEER ITERIIR, python FHpct change()R %],

FEEE T TR python AR BIEEIHEI 545 (Fem)
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Date
2015-01-02 MaM MaM Mal Mal
2015-01-05 -0.028172 -0.016100 -0.019054 -0.020517
2015-01-06 0.000094 -0.005883 -0.024679 -0.022833
2015-01-07 0.014022  0.020657 -0.002941  0.010600

2015-01-08 0.038422 0023084 0.003484 0.006836

REAESHNERE X NIRBHE PR BIHREIINEH,

N T IERWEIE python Rt EIRFAESEIR, iEFABNNEBAENE (FBEBIMGHERITMM) . BREASERNITEN
TEMNAERR, FEEERTIRZHSEIIRILER:
weight_portfolio (6.2, 8.4, 8.3, 8.1]

portfolio_return = returns_portfolio.dot(weight_portfolio)
portfolio_return.head()

Date

2815-81-82 JEN
2815-81-85 -8.819842
2015-81-8& -8.8l12821
2015-a1-a7 @.911245
2015-81-838 2.018647
dtype: floatesd
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Symbols AAPL NKE GOOGL  AMZIN
Symbols
AAPL 0.061590 0.020972 0.030726 0.035782
MNKE 0.020972 0.035628 0.021395 0.023106
GOOGL 0.030726 0.021395 0.036529 0.044587

AMZN 0.035782 0.023106 0.044587 0.083557

variance_matrix N BATERAETRSNAE, MIENAZIMRIIM TR ZBNHWAZE, flil: (1,2) TERREST
MERZENHEE.

BA)E LEE RN A EpythonRITEIRFAS XIS TR

# Computing portfolio variance
portfolio_variance = np.transpose(weight_portfolio)@var_matrix@weight_portfolio

# Computing portfolio volatility (Risk)
portfolio_volatility = np.sqrt(portfolio_variance)

print(“Portfolio Variance 1i1s”,portfolioc_variance)
print(“Portfolio Volatility(Risk) is”,portfolio_volatility)

Portfolio Variance is ©.83544349973781
Portfolioc Uolatility(ﬂiskj iz 9.188284448980791638
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# Initialize an empty list for storing the portfolio returns
port_returns = []

# Initialize an empty list for storing the portfolio volatility
port_volatility = []

# Initialize an empty list for storing the portfolio weights
port_weights = []

num_assets = len(portfolio.columns)
num_portfolios = 166868

# Computing the individual asset return
individual_rets = portfolio.resample('Y').last().pct_change().mean()
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welghts = np.random.random(num_assets)

# Normalize weight so that they sum to 1

welghts = weights/np.sum(weights)
port_weights.append(weights)

# Returns are the dot product of individual expected returns of asset and 1its weights

returns = np.dot(weights, individual_rets)
port_returns.append(returns)

# Computing Portfolio Variance

var = var_matrix.mul{weights,

# Daily standard deviation :

sd = np.sqri(var)

axis=B@) _.mul (weights, axis=1).sum().sum()
volatility is square root of variance

# Annualizing the standard deviation will give us the volatility
ann_sd = sd*np.sqri(258)
port_volatility.append(ann_sd)

BAIMARHFERSR —1TFHP, ARYUE—THFEERERRTINEAS UK N ERNBMERMKEIER,

# Creating a dictionary of returns and volatility

data = {'Returns’ :port_returns,

for counter,

# Converting the dictionary to dataframe

portfolios_V1 = pd.DataFrame(data)

symbol in enumerate(portfolio.columns.tolist()):
data[symbol+' weight'] = [w[counter] for w in port_weights]

portfolios_V1._head()

XERRFAER R, KENRNINEEIEAITIR

Returns Volatility

0 0.208832
1 0.202642
2 0.241573
2 0.2619490

4 0.229728

0.197568
0.195550
0.202058
0.203404

0.196022

AAPL weight
0.100482
0.050817
0.202403
0.2209123

0.144480

"Volatility' :port_volatility}

MNKE weight GOOGL weight AMZIN weight

0.257367

0.3372M

0.179829

0.358215

0.341310

MEFNAE—), FIEARGERNRE—BF AR RIEEEAR!

HAREE LETENERGHIRR, XA BAIREA XL EREZNF DR,

# Plot efficient frontier
portfolios_V1.plot.scatter(x="Volatility', y="Returns’, marker="'0",color="y",

MEREIFE! !

0.421928
0.319514
0.310002
0.007626

0.213912

0.220222

0.242488

0.307765

0.405038

0.300318

s=15, alpha=8.5, grid=True, figsize=[8,8])
plt.xlabel("Risk (Volatility)")
plt.ylabel("Expected Returns”)
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# MIN VOLATILITY

# 1dxmin() gives us the minimum value in the column that has been specified.
min_vol_port = portfolios_V1.iloc[portfolios_V1[ ' Volatility'].idxmin()]
min_vol_port

BAIMPRRRINER:

Returns B.218711
Volatility B.186736
AAPL welght B.265684
NKE weight B.389633
GOOGL weight B.383345
AMIN weight B.842818

ITE, ol EEiE FRISIVEEIREME? ZERISCR! AT EFRE!

2. ZmEELE
B SRR B BE AR RN BN RRFEG PR, BFHEEEEROARMT:

E%tt$=(Rp— R¢)/SD,

EME,
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# Finding the optimal portfolio: Highest SHARPE RATIO
# risk factor

rf = 8.81
optimal_risky_port = portfolios_V1.iloc[((portfolios_V1['Returns']-rf)/portfolios_V1[ Volatility']).
idxmax ()]
optimal_risky_port
GBS E LR A S INEN TR

Returns 8.3389581
Volatility @.2208135
AAPL weight @.715670
NKE weight 0.086810
GOOGL weight  ©.908870
AMZN weight 9.196650

HERSESLERRUT LIAMERNMMIE? ERATE! Bii—RK, TEER!

# Plotting optimal portfolio and minimum volatility

plt.subplots(figsize=(8, 8))

plt.scatter(portfolios_V1['Volatility'], portfolios_V1[ Returns'],marker="0', s=18,
alpha=8.3, color ="green’)

plt.scatter(min_vol_port[1], min_vol_port[8], color="y', marker='#"', s=588)

plt.scatter(optimal_risky_port[1], optimal_risky_port[8], color="b', marker="%',6 s=588)

plt.xlabel("Risk (Volatility)")

plt.ylabel( "Expected Returns”)
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