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Econ 310

Lecture 02: Understanding the DJIA
I. The Dow Jones Industrial Average is average price of thirty stocks which selected to represent the nature of the US economy. They range from financial services to fast-food, biotechnology to broadcasting.
a. Calculating an average is pretty straightforward. Sum up all the numbers (in this case, prices) and divide by the number of things summed.

b. For example, if there are five people in a room and their heights (in inches) are 71, 60, 65, 50, and 75 then the average height is (71 + 60 + 65 + 50 + 74) / 5 = 320 / 5 = 64 inches.

c. But wait! The DJIA is well over 10,000 but the stock prices of Dow components rarely exceed double digits. What gives? Understanding why means understanding stock splits.

II. Stock splits describe what happens when a company’s stock becomes so valuable they issue more stocks, causing the price to fall. 

a. Why would companies want to do this? This way, the stock is easier for people to buy. But since there are more stocks with a proportionately smaller value, the net worth of the company hasn’t changed.
b. For example, a firm with five million shares valued at $100 each can double the shares (to ten million) and halve the price (to $50). In both cases, the company is still worth $500 million.

c. But Dow components are, by definition, successful companies, their stocks have risen (and split) many times. But this causes problems for the DJIA.
III. Recall that the Dow follows the average price of stocks; it cares not how many shares are out there. 
a. Thus when a firm halves its stock price and doubles its shares, the Dow only registers the falling stock price. The index records a fall in value when actually no change in value took place.
b. How does the Dow adjust for this? Recall that stock splits do not change the value of the company and thus the Dow should not change either when a company decides to split its stock.

c. Thus the first step is to determine how much the Dow was worth before the stock split, holding all other things equal. This is the value the Dow should be after the stock price adjusts to the split.
d. The second step is to adjust the Dow calculation itself. One way to do this is to simply add on more numbers in the numerator (two $50s instead of one $100). But that would get bulky and confusing—what happens when the firm’s stock falls? Which number do we take away from? If we divide evenly, what happens to the remainder? 

e. Instead, the Dow people do something sneakier: they adjust the divisor to reflect the new value.
i. When you take an average, you divide by the number of things you added together. The Dow does this, but it also adjusts for splits.

ii. When a stock is split, the Divisor drops a little bit, to reflect what the value of the index was before the split (calculated in IIIc).

f. The Dow’s Divisor now stands at 0.123017848, indicating many stock splits.

IV. Example. Suppose you have three companies: X, Y, and Z, with stocks valued at 80, 110, and 140, respectively. Now suppose Z decides to split its stock, doubling its shares and halving its price (firms can also triple or quadruple their shares with a corresponding drop in price).
a. The index before the split is (80 + 110 + 140) / 3 = 110.

b. After the split, our equation changes to (80 + 110 + 70) / x = 110. To find the new divisor, we solve for x.

c. Solving for x, we get 250 / 110 = 2.2727; this is our new divisor.

d. Now suppose Y also splits its stock, doubling it like Z did. Since nothing else has changed, we can skip part (a).

e. After the split, our equation changes to (80 + 55 + 70) / x = 110. To find the new divisor, we solve for x.

f. Solving for x, we get 195 / 110 = 1.7727; this is our new divisor.

g. Note that in each case, the value of our index reminded at 110, because the value of the company wasn’t actually going up or down. The price may be changing, but that was only half the story.
