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Problem: Outperform S&P500

S&P 500 Index Level (2000 – present)



Portfolio Theory Overview

• Portfolio composed of  many assets (e.g. stocks)

• Return of  asset i is 𝑟𝑖 = % 𝑐ℎ𝑎𝑛𝑔𝑒 𝑖𝑛 𝑠𝑡𝑜𝑐𝑘 𝑝𝑟𝑖𝑐𝑒

• Portfolio Weights:  𝑤 = [ 𝑤1, 𝑤2, … , 𝑤𝑛] for n assets

• Portfolio return: 𝑟𝑝 =  𝑖=1
𝑛 𝑤𝑖 𝑟𝑖

• Risk free rate: 𝑟𝑓 (guaranteed return, no risk or 
variability)

• Portfolio variance: 𝜎𝑝
2 = 𝑉𝑎𝑟 𝑟𝑝 =

𝐸 (𝑟𝑝−𝐸 𝑟𝑝
2
]



Investment Strategy

Input from equity 
research and 

macroeconomics

Portfolio of  chosen 
assets

Weight of  each asset 
picked to ideally 
outperform the 

benchmark on a risk-
adjusted basis

• Once the portfolio has been chosen, we need to keep 

track of  it on a daily basis as a whole



Daily Tracking: Holdings

Asset
Market 

Value ($bn)

SPY 

Weight (%)

1. Apple 758.85 3.980997

2. Exxon Mobil 364.36 1.917605

3. Microsoft 337.82 1.837658

… … …

499. QEP Resources 3.92 0.020019

500. Allegheny 

Technologies
3.78 0.017424

501. Diamond 

Offshore Drilling
2.47 0.011387

• With prices changing, 

the weight of  each 

asset in the portfolio 

will vary with time

• If  the weight deviates 

too much, a certain 

threshold is 

surpassed (e.g. 1%) 

we need to rebalance 

the portfolio to our 

desired weights

SPY constituents (13 April 2015) – State 

Street Corp.



Daily Tracking: Performance Metrics

• Profit & Loss (P&L)

– One of  the most important performance metrics of  a 

fund is the portfolio return also known as P&L

Fund 1 day 5 day 1 month 3 months YTD

SPY P&L
as of  4 June 2015

-1.65 

(0.78%)

-2.72 

(1.28%)

-1.05 (0.5%) +0.04 

(0.02%)

+4.73 (2.3%)



Daily Tracking: Performance Metrics II

• Sharpe Ratio

– Although absolute returns are the first metric individual 

investors think about, the concept of  risk adjusted 

returns takes into account the risk (volatility): 

𝑆𝑅𝑖 =
𝐸[𝑟𝑝 − 𝑟𝑓]

𝑉𝑎𝑟 𝑟𝑝 − 𝑟𝑓

– The concept behind the Sharpe ratio is simply that it is 

possible to generate more absolute return purely by 

taking on more risk. If  the investor has a choice he 

would prefer high return with low risk and the Sharpe 

ratio is one tool to quantify that.



Daily Tracking: Performance Metrics III

• Beta (𝛽)
– The concept of  Beta (𝛽) stems from the Capital Assets Pricing 

Model (CAPM) which states that any asset’s return can be explained 
through 2 random variables:

• The market return: 𝑟𝑀 − 𝑟𝑓
• Its own idiosyncratic return: 𝛼 (alpha)

𝑟𝑖 = 𝛼𝑖 + 𝛽𝑖(𝑟𝑀 − 𝑟𝑓)

– 𝛽 is a measure of  the correlation between the asset’s return 
and that of  the market, a 𝛽 of  1 means the asset is perfectly 
correlated with the market.

𝛽𝑖 =
𝜎𝑖𝑀

𝜎𝑀
2

– SPY Beta = 1.00



Daily Tracking: Performance Metrics IV

• Information Ratio (IR)

– The information ratio directly targets the comparison of  

the portfolio versus the benchmark

– Effectively it is the Sharpe ratio of  the difference in 

returns between the portfolio and the benchmark: 𝑟𝑝 − 𝑟𝑏. 

A high information ratio is desirable.

𝐼𝑅 =
𝐸[𝑟𝑝 − 𝑟𝑏]

𝑉𝑎𝑟[𝑟𝑝 − 𝑟𝑏]

– SPY Information Ratio = -0.01



Daily Tracking: Risk Metrics

• Value-at-Risk (VaR)

– VaR is a popular risk measure used in most regulatory 
environments

– It answers the question: “What is the largest possible loss in 
a certain period of  time in my portfolio?”

– Given a confidence level 𝛼 ∈ (0,1), the VaR of  the 
portfolio is given by the smallest number 𝑙 such that the 
probability that the loss 𝐿 exceeds 𝑙 is at most (1 − 𝛼).

– VaR is reported in the currency of  the portfolio: e.g. 
1 day 𝑉𝑎𝑅95% 𝑃𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜 = $1𝑀 means that we are 95% 
certain that the 1 day loss of  our portfolio will not exceed 
$1M



Daily Tracking: Risk Metrics

• Conditional Value-at-Risk (CVaR)

– The traditional VaR model suffers from some problems 

since it only uses 1 value to classify the risk of  a portfolio

– This leaves possible unknown risks hidden in the tail of  the 

loss function

– CVaR addresses these issues by considering all the possible 

losses above a certain confidence level alpha and returning 

the value of  the expected loss of  the portfolio in the worst 

𝛼% of  cases

– E.g. 1 day 𝐶𝑉𝑎𝑅95% 𝑃𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜 = $1𝑀 that the average 

loss in the worst 5% of  the scenarios is $1M



Fund Reporting: Wrap Up

• A portfolio manager needs to keep track of  all possible 
metrics that define the fund’s performance or risk.

• Performance metrics:

– P&L (Profit & Loss)

– Sharpe Ratio

– 𝛽 (Beta)

– IR (Information Ratio)

• Risk metrics

– VaR (Value at Risk)

– CVaR (Conditional Value at Risk)


