Lecture C Part 1 ELE 3781 Mathematics elective

Plan

1 Financial time-series in Python
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Lecture C Part 2 ELE 3781 Mathematics elective

Plan
1 Portfolio optimization in Python
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import pandas as pd
import datetime as dt
import numpy as np

tickers = ['2AZL', 'BANEA']

ticker = tickers([0]
tickers = tickers[1l:]

daily = pd.read_csv(ticker+'.cs7', parse dates = True, usecols=[0,5], header=0,
names=['Dazt=','?rica'], index col=0)

monthly = daily.resample('¥').last ()

returns = np.log(monthly/monthly.shift (1))

for ticker in tickers:
daily = pd.read csv(ticker+'.csv', parse_dates = True, usecols=[0,5],
header=0, names=['Dac=','2rics'], index col=0)
monthly = daily.resample('i').last ()
returns[ticker] = np.log{monthly.Price/monthly.Price.shift (1))

mu = np.array({returns.mean()).reshape(len(tickers)+1,1)
Sigma = np.array(returns.cov())

# Compute minimum variance portfolio

u = np.ones ((mu.shapel[0],1))

SigmalInv = np.linalg.inv(Sigma)

n = Sigmalnv.dot (u)

omega M = Sigmalnv.dot (u)/u.transpose().dot (SigmalInv.dot (u))
mu_M = mu.transpose () .dot (omega M) [0,0]

sigma M = omega_ M.transpose () .dot (Sigma.dot (omega M)) [0,0]**0.5

# Plot minimum variance portfolio with expected return alpha
def stddev(alpha,mu,Sigma):

u = np.ones((mu.shapel[0],1))

U = np.concatenate ((u,mu) ,axis=1)

SigmaInv = np.linalg.inv(Sigma)

B = U.transpose () .dot (SigmaInv) .dot (U)

BInv = np.linalg.inv(B)

lvec = np.array([[1],[alphall)

omega = SigmalInv.dot (U).dot (BInv.dot (lvec))

sigma = omega.transpose().dot (Sigma.dot (omega)) [0,0]1**0.5

return (sigma)

points=[]
for r in np.linspace(O*lO*mu_M,B*mu_M,SO):
sigma = stddev(r,mu,Sigma)
points.append{(sigma,r))
p = pd.DataFrame (points, columns=['standard devi
p.plot(kind='line',x='standard deviation',y='=sxp

# Compare with the individual securities

s=[]

for i in range(mu.shapel[0]):
s.append((Sigmal[i,i]**0.5,mul[i,0]))
sec = pd.DataFrame (s, columns=['standard d=viaticn','sxpected return'l])



