
DATASCI 385 Quantitative Finance

Lecture 3: Equities

Instructor: Ruoxuan Xiong

Suggested reading: Investments Ch 2



Financial markets

• Financial markets are segmented into money markets and capital 
markets

• Money market: short-term, marketable, liquid, low-risk debt securities 

• Money market instruments are also called cash equivalents

• Capital market: longer term, riskier securities 
• Longer term bond markets

• Equity markets

• Derivative markets for options and futures 
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Equity securities

• Common stocks, also known as equity securities or equities, represent 
ownership shares in a corporation 

• Owner of  common stock

• Vote on any matters of  corporate governance (can vote by proxy)

• Share of  the financial benefits of  ownership

• Shareholders elect a board of  directors 

• The board selects managers

• The board meets a few times a year

• Managers run the firm on a day-to-day basis
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Characteristics of  common stock 

• Two characteristics of  common stock: residual claims and limited liability

• Residual claim: Stockholders are the last to claim assets and income

• In a liquidation of  the firm’s assets, claim what is left after tax authorities, 
employees, suppliers, bondholders, and other creditors have been paid 

• Not in liquidation, claim to the part of  operating income left over after interest and 
taxes have been paid (as cash dividends or reinvest to increase the value of  shares)

• Limited liability: Not personally liable for the firm’s obligations 

• Unlike owners of  unincorporated businesses (lay claim to personal assets, e.g., 
house, car)
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Example: Helios and Matheson Analytics (HMNY)

• HMNY was a publicly traded data analytics company

• Known as the parent company of  MoviePass, gained massive popularity 
for its $9.95 a month plan for unlimited daily movies in 2017

• HMNY filed Chapter 7 bankruptcy liquidation, sold off  remaining assets 
to pay off  its creditors, suppliers and legal liabilities

• Zero residual value left. Shareholders lost 100% of  their investment

• No personal debt inheritance
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Stock market listings

• A small sample of  stocks traded on the New York Stock Exchange

• 0.8 in NET CHG column: HSY’s change in close price from the 
previous trading day

• 2.89 in dividend column: the last quarterly dividend payment was 
$. 7225 per share (a fraction of  earnings)

• 2.72 in annual dividend yield column: $2.89/$106.24 =  .0272 
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Dividend yield

• The dividend yield is only part of  the return on a stock investment 

• Another part is prospective capital gains (i.e., price increases) or losses 

• Low-dividend firms presumably offer greater prospects for capital gains, 
or investors would not be willing to hold these stocks in their portfolios 
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P/E ratio

• The P/E ratio or price-earnings ratio: the ratio of  stock price to last 
year’s earnings per share 
• Indicates how much stock purchasers must pay per dollar of  earnings that the 

firm generates 

• When dividend yield and P/E ratio are not reported, the firms have zero 
dividends, or zero or negative earnings 
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Preferred stock

• Preferred stock promises to pay a fixed amount of  income each year

• Compare to common stock

• No voting power

• Preferred dividends are usually cumulative: unpaid dividends cumulate and need 
to be paid in full before being paid to holders of  common stock

• Compare to bond

• Similar to an infinite-maturity bond 

• No contractual obligation to pay preferred dividends, but contractual obligation 
to make the interest payments on the debt
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Example: JPM preferred stock
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Stock market indexes

• Well known stock market indexes include 
• Dow Jones Industrial Average: 30 large, “blue-chip” corporations

• Standard & Poor’s Composite 500 (S&P 500): about 500 firms

• NASDAQ: more than 3,000 firms traded on the NASDAQ stock exchange 

• NASDAQ 100 is a subset of  the larger firms in NASDAQ 

• …
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Price-weighted average

• Example: Dow Jones Industrial Average 

• Originally, back in 1896, the Dow was the average price of  stocks in the 
index 

• Consider the two-stock version of  the Dow

• Stock ABC starts at $25 a share and increases to $30

• Stock XYZ starts at $100, but falls to $90

• Initial index value = (25 + 100)/2 = 62.5

• Final index value =  (30 + 90)/2 = 60

• Percentage change in index = −2.5/62.5 = −.04 = −4%
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The Dow now

• The Dow no longer equals the average price of  the 30 stocks because the 
averaging procedure is adjusted for two events
• a stock splits or pays a stock dividend of  more than 10%

• one company in the group of  30 industrial firms is replaced by another

• To leave the indexed unaffected by two events, the divisor to compute 
the “average price” is adjusted 

• By June 26, 2026, the divisor for the Dow is .1682 when Alphabet joined the 
index (and Verizon left)
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Divisor adjustment in stock splits

• Suppose XYZ splits two for one so that its share price falls to $50

• The index value before the stock split: (25 + 100)/2 = 62.5

• We find a new divisor, 𝑑, that leaves the index unchanged. We solve 𝑑 in 
the following equation 

𝑃𝑟𝑖𝑐𝑒 𝑜𝑓 𝐴𝐵𝐶 + 𝑃𝑟𝑖𝑐𝑒 𝑜𝑓 𝑋𝑌𝑍

𝑑
=

25 + 50

𝑑
= 62.5

• 𝑑 =
25+50

62.5
= 1.2
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Rate of  return after the splits

• The split changes the price of  XYZ and the relative weights of  the two 
stocks in the price-weighted average. Therefore, the return of  the index 
is also affected

• Initial index value before the split =  (25 + 100)/2 = 62.5

• Final index value after the split and price change = (30 +  45)/1.2 =
62.5

• Percentage change in index =  0
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Companies included in the Dow: 1928, 2019 & 2026 
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Market-value-weighted average

• Example: S&P 500, NASDAQ, NASDAQ 100

• The initial value was $600𝑀, and the final value is $690𝑀 

• Suppose the initial index value is set as 100 (can also set as other value)

• Final index value = 100 × (690/600) = 115 

• Percentage change in index = 115/100 − 1 = 0.15 = 15% 

• Percentage change not affected by stock splits
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Composition of  S&P 500 and NASDAQ 100
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S&P 500 

Top 30 components

As of  Sept 9, 2026

NASDAQ 100

Top 30 components

As of  Sept 9, 2026

Large companies 

not in DASDAQ: 

IBM, GE, 

ExxonMobil, JP 

Mogan, … 



Equally weighted average

• Equally weighted average of  the returns of  each stock in an index

• Equivalent to a portfolio strategy that invests equal dollar values in each 
stock

• Initial index value = 2 ($1 in ABC and $1 in XYZ)

• Final index value =
30

25
× 1 +

45

50
× 1 = 1.2 + 0.9 = 2.1

• Percentage change in index =
2.1

2
− 1 = 5%

• Average of  20% of  ABC and −10% of  XYZ
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Invest in market indexes

• One way is to purchase index funds (shares in mutual funds that hold 
shares in proportion to their representation in the S&P 500 or another 
index)
• Purchase directly from the fund or through brokers or financial advisers
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Invest in market indexes

• Another approach is to purchase an exchange-traded fund, or ETF, which is 
a portfolio of  shares that can be bought or sold as a unit, just as one can 
buy or sell a single share of  stock
• Trade index portfolios as stocks

• Lower management cost
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