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Overview

- You may have experienced trading stocks over the Internet, using a platform like E-Trade,
Interactive Brokers, or another online broker.
- What happens when you click buy? It's probably a lot more complicated than you think.
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What Is In An Order?
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- The way that you build a portfolio, or buy stocks that you hold in your portfolio, is by issuing
orders. Usually you send those orders to a stock broker, and they take care of executing them
for you.

- We're going to dive now into the details of what happens when you create an order, and how it
gets to the market and back. And how things can go wrong, and how they can potentially go
right.

- The first stop there is to think about what is actually in an order. What are the components of
an order that can go to a stock exchange? Here is all the information that must go into a well-
formed order.

- First of all, | need to know are you looking to buy or sell shares of a stock?

- Next is the symbol. This is an identifier for the stock or perhaps ETF that you want to buy or
sell, for instance IBM or SPLV.

- Next you need to tell your broker how many shares you want to buy or sell. Stocks and ETFs and
other assets are sold in units of shares, not by amount of money. So you don't tell your broker |
want $100,000 worth of Apple, you tell your broker | want a thousand shares of Apple.

- Next, you need to tell your broker whether this is a limit order or a market order. Let's start
with market first, market means you're willing to accept a good price but essentially whatever
price the market is currently bearing, and I'll show you in a moment how that's determined. A
limit price means you don't want to do any worse than a certain price. For instance, suppose
you're selling some stock. You might specify | don't want it to be sold below a particular price, or
if you're buying stock, you might say, | don't want to pay more than a certain amount to get it.

- Ifyou're issuing a limit order, then you have to say what the corresponding price is. Ifit's a
market order, you're not able to specify that price because essentially when you issue the
market order you're saying I'll take whatever price comes back.

- Let's take a look at a couple example orders. Here's one. Buy IBM, 100 shares, limit, 99.95. So
this means | want to buy 100 shares of IBM at no more than $99.95.

- Another example, sell Google, 150 shares, market. Notice there's no price with this because
we're going to take whatever the market price is. So let's look at what happens when these
orders reach the exchange.
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The Order Book

T he order book
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- A key construct at most exchanges is something called the order book. Each exchange keeps an
order book for every stock that they buy or sell. And here's how it works.

- Let's suppose you've just issued an order to buy 100 shares of IBM with a limit price of 99.95.
And let's suppose for the moment that this arrives at the New York Stock Exchange and so far
today nobody's put in any orders.

- Soyour order is the first one and they'll use it as the basis to start building their order book. So
yours is the first entry in the order book. And it simply shows somebody has bid 99.95 for 100
shares of stock. And this is public knowledge. People can view this and see, okay, there's
interest in buying shares of this stock.

- Now, they don't know who has made this bid. The exchange knows that it's you that's made
that bid. But they see that there's interest in 100 shares. Now others may send in orders like
yours.

T he. order book

BID 999 looo

- And this number just keeps getting larger depending on how many orders come in. When this
is displayed publicly, people just see that okay, there's interest maybe from various people.
And 1,000 shares of IBM at 99.95. So far nothing's been bought or sold yet though because we
don't have anybody willing to sell.
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The order book
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Well, let's suppose a sell order comes in. Sell IBM 1,000 shares, limit of $100. Well, there's
nobody willing to buy 1000 shares at $100. So, the exchange again, is going to have to add this

order to its order book. And this will be our first ask.
We've got now our first ask as part of our order book. Now let's say more and more orders
come in. And it fleshes out our order book a bit. Here's our order book as it's fleshed out a bit,

as orders have come in.

T he order ooy

BID/AK  Price  Si1Ze
AsK| 1000 | 100
ASK ) 100,05 | 500 § SeLL
A SK 0.00 liooo
- BID 41 | loa
gip| 94.90 | 50{ Buy
B/0]| 99.85{ 3°

We've got a number of asks, which are requests to sell stocks, and a number of bids, which are
requests to buy. Suppose now we get a market order to buy 100 shares of stock.

T he order boo

BID/AK  Price  SiZe

AsK ] 10000 | 100

ASK | 10005 | soo § secc
900

ASK | 100.00 |ioeT
BID| 9995 | loo
Bip| 9990 | 50¢ Buy
/D] 99.85{ 3°
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- Here's our new order, and here's what happens. The Exchange looks at its order book and it
sees, yes, we have lots of shares for sale here. We have to give the client the lowest price so
we'll give that client 100 shares of these that are priced at $100.

- So, that means now we've only got 900 left here, we take that 100, give that to the client who
put in the order and this is the state now of our order book after that transaction.
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Up or Down
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Consider this order book now for a moment. Look at how many shares we have for sale and

price going to go up or down? Check the box that you think is correct.

O: T he order booy
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If you put in a SELL order (at market value), you will sell the first 100 shares at $99.95, the next
50 at $99.90, and so on.

In case of a BUY order, the market value won't change for the first 1000 shares.

So, depending on your volume of trade, the value of the stock will likely go down.

much more selling pressure.

The correct answer is that the stock is probably going to go down in price, because there's

Imagine for a moment if we put in two market orders. Suppose there was a market order to sell

500 shares. What would happen? Boom, you would sell 100 at 99.95, 50 at 99.90 and so on,

the price would immediately go down.
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- Consider on the other hand if someone put in a market order to buy 500 shares, well the price
wouldn't budge. You'd just get 500 of these 1000 for sale but the price would still remain
between $100 and 99.95. I'll explain that a little bit more as we provide some specific examples
on what happens to the order book as different orders come in.
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How Orders Affect the Order Book
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Okay, so to understand better how the order book works and how exchanges work, let's look at

a couple more example orders. For brevity I'm leaving out the symbol IBM. This is all about

IBM, so just keep that in mind.

Okay, so a market order comes in to buy 100 shares at market. So again, we see that there's

1,000 shares that people are willing to sell. And the exchange has to give the best price to the
client, and so we give the client 100 shares at this price.

T he order book
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So what happens, the order comes in. 100 shares go away. And now the order book has

changed just so that there's 900 shares available here now instead of 1,000. And the execution
price is $100. Let's consider now a limit order. Someone wants to buy again 100 shares at a

limit of 100.02.
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T he order book

T BIDAK  Price  Size
$190 Ask|i1oo.d0 | o0
BUX'OO/Mq(k°+moo ASK 100,05 | 500 $ SELL
Bu\/l;oO/ Lm\’r/ /00.02 ASK | |00.00 | 800
BID]| 99.95 | oo
Bip| 9990 | 50 Buy
B)D| 99.85{ 3°

So, again looking at the order book, again, we can satisfy that order and, again, at $100. So
we're saying that we want to pay no more than $100.02. So again, we can execute at 100, and
now this goes down to 800 shares instead of 900 being available. And the execution price for
this transaction again, is $100. And note also that that's less than that limit price of $100.02.

T he order book

T BIAK  Price  Size
$190 Ask | 10040 | |00
BUY/ 100, Market §\°° ASK | 100,05 | 500 § seLL
Buy, 100 Limi} /00.02 ASK | |00.00 | 80
, % BID| 9995 | loo
SELL/(?b/Mark t BID 29,90 50 8(4‘/
B/D| 99.85 50

Let's look now at one last order, a market order, where someone wants to sell 175 shares. So

that comes in.

T he order book

T BI)AK  Price  Size
$100 Ask | 1oo.d0 | 100
Bu)l/ lw/ qukc+ s\oo A SK [O0.0S. 500 SELL
Buy 100, Limi}, /00.02 ASK | [00.00 | 899
.15 | leo
5 ket ——7 6' D 19
SELL | 5,/“|ea.r“’o s 21D s ¥ 6(4\/
B/0] 99.35{ 3°

And we have 100 shares available at 99.95, so those get sold. And there's none left there at that

price. So a 100 shares get executed at 99.95.

(c) 2016 by Tucker Balch, all rights reserved.



Thc order book
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So to get this 75 more shares, we need to go deeper into the book. So we'll take these 50, 0 left
there. We still need 25 more shares to meet this order for 175. So we go even deeper into the
book and take some of these. So after all these transactions, the order book has been changed
quite substantially. And this client gets a 100 shares at 99.95, 50 at 99.90, and 25 at 99.05. So
all together, there's some average price at which this was executed for that client.

Note now that as time has gone on, the executed prices have been decreasing. Clearly we're
seeing that's a consequence of there's much more sell pressure than buy pressure. So that's
how the order book works and how exchanges use order books to facilitate transactions
between their clients.

HYD
l' 71 61

This is what an order book looks like in real life. Here in the middle, we have prices. And on
either side here, we see the order sizes. We're seeing here, sell orders and how large they are,
and on this other side, buy orders and how large they are. And the prices that they're being
executed here are in the middle.

And as you can see, it's changing dynamically and rapidly as trades are executed. Here we see a
price chart showing how the prices is going up and down as these trades are being executed.

So that's a live order book. This is using the trading platform called Think or Swim.
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How Orders Get to the Exchange
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- We've talked about what orders are and we've talked about what happens to them when they
get to the exchange. Let's talk now about how do the orders get to the exchange from you.

- Well, here you are with your laptop connected to the internet and you've just entered an order
to buy some stock. Your buy order goes over the internet to your broker. Your broker in turn is
connected to several exchanges and the broker determines where to route your order based on
information it knows about the exchanges.

- Let's suppose the exchanges we're looking at are New York Stock Exchange, NASDAQ and BATS.
For the stocks you want to buy, each one of these exchanges has its own order book.
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- Your broker has a computer located at each exchange and it queries the computer to say, hey,
look at the order book and tell me the prices there. Query has added all the exchanges and your
broker gathers and examines that information and based on that, routes your order to the
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exchange that has the best price. Let's say that's New York Stock Exchange. Your order enters
the exchange, gets executed and the price comes back to your broker and forwarded back to
you and you get a confirmation.

- Now it turns out that because this is happening constantly all the time, there's multiple brokers,
hundreds of thousands, millions of people making orders that the order books at each of these
exchanges tends to be pretty similar. In other words, the prices don't differ much between one
or another and it's this sort of pressure that keeps prices the same across these different
exchanges.

How ofders 9et 4o the exchanqe
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- Let's consider another scenario. Suppose there's another client of this same brokerage, Joe and
that Joe wants to sell some stock. Well, the brokerage can observe, hey, I've got some clients
who want to sell, some clients who want to buy.
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- |l canjust make that exchange internally and | don't even need to go to the exchanges. This can
be advantageous for the broker, because a broker doesn't have to pay now fees to the
exchanges for this transaction to occur.

- However, according to the law, both the seller and the buyer have to get prices that are at least
as good as they would've gotten if they had gone to an exchange. And eventually, at the end of
the day, this transaction has to be registered with one of the exchanges. Usually, it's recorded
at the exchange where that particular stock is homed.

How orders ge+ 4o the exchange
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- Let's consider one more example. In this case, Lisa also wants to sell some stock, but she uses a
different broker than you do. There's one more kind of entity out there called a Dark Pool that
acts as an intermediary between brokerages and exchanges.

- So the Dark Pool is looking at the order books of the various exchanges and they're often
making predictions about which direction stocks are going to go. They actually pay the brokers
for the privilege to look at the orders before they go to the exchanges.

How orders 9e+ 1o the exchanqe
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- And if they see an advantageous trade, they'll go ahead and take it. So in this case, this sell
might be routed through the Dark Pool from broker two to broker one. And again, the
transaction never makes it to the exchanges. In fact, these days, 80 to 90% of what they call
retail traders orders never make it to the exchanges. They're either executed internally within a
brokerage or filled using a Dark Pool.

- The brokerages in the Dark Pools argue that, that's just fine, because both partners in this
transaction are getting prices at least as good as they would get at the exchanges on the order
books. But they're saving money, because they don't have to pay the exchange fees.

- We've talked so far about how the exchanges work and how the order book facilitates
transactions at the exchanges. Now we've talked about how orders get to exchanges or not.
Now, let's take a look at how hedge funds can exploit inefficiencies in this system.
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How Hedge Funds Exploit Market Mechanics
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- Okay, let's suppose you live in Seattle and you want to make an order. You look at the prices on
your computer. You see what you think looks like the prices are going to go up. So you enter a
buy order. Now your order travels all the way across the country. And because you use ETrade,
it stops in Atlanta, and then it hops to New York City.

How hedqe funds cxploix Marketr mMechanics
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- Let's now zoom in and see what's happening at the Exchange in New York City. So, we've
zoomed into the New York Stock Exchange, and the order book there is visible to you over in
Seattle, but also to computers that are collocated.

- So, let's suppose our hedge fund has a collocated computer. And it's observing the order book
as well. Now here's the advantage that this collocated hedge fund has.
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- It's computer is located maybe a 100 meters away from the main exchange computer that holds
the order book. So that 100 meters amounts to 0.3 microseconds in terms of how long it takes
information about the order book to reach that hedge fund computer.

- You, on the other hand, are located at least 2500 miles away. And that means when this order
book changes, it takes 12 milliseconds at least for that information to get to you and 12
milliseconds at least for your order to reach the exchange.
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A. Order book explo'p}
|, HF observes
order booK

2. HF buL)/s b‘fvc,k
%, You click “buy "
4. Meanwshile price

goes <
S. HF sclls you
Joo M Stock
0, micn m

HF

- So, here's how what | call the order book exploit works. The hedge fund is continually observing
the order book. And remember, it takes only 0.3 microseconds for it to do that. Based on what
it sees at the order book, it thinks the price is going to go up.

- The hedge fund buys some of that stock based on what it sees. You're thinking the same thing,
so you've entered buy. And your order starts making its way across the country. While your
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order is coming across the country, indeed, the price is going up, because other orders are
coming in from other places. Eventually, your order makes it to the New York Stock Exchange
and is executed there.

- And, in fact, the hedge fund sells it to you. And over this few fractions of a second, the hedge
fund has bought some stock, watched it go up and sold it. It might have held this 100 shares of
stock for only a few milliseconds and made a profit.

- And the hedge fund is exploiting essentially all these people remotely located around the
country observing the order book, essentially late sending in orders that it can take advantage
of because it can act much earlier before those orders from around the country arrive.

How thjc funds €xploix Market rMechanics
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- There's certainly many sorts of ways to exploit market mechanics. Here's one more. | call this
one the geographic arbitrage exploit. Suppose we have exchanges located some distance away
and because they're located distantly prices may drift a little bit up or down.
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- Now a hedge fund might place their own servers at each of these Exchanges and connect them
with an ultra high speed dedicated connection. And they're observing the order book, the
prices at both these locations all the time and comparing notes.

- Let's suppose a difference emerges that in New York the price is a little bit lower, in London
price is a little bit higher. The fund will immediately buy in New York, and sell in London.
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They're not necessarily even transferring those same shares. They might buy some set of shares
in New York City, and sell a different set in London. But they're getting that difference in price
advantage immediately.

- Now, because hedge funds do this, because they're monitoring the prices that exchanges all
over the world, these sorts of differences rarely arise and when they do it's just by fractions of a
cent. But those differences do arise because there are inefficiencies in the markets and there
are hedge funds there to pick those pennies up off the ground. Again, this is geographic
arbitrage.
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Additional Order Types
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- Now you may have heard of other types of orders besides just buy and sell, market and limit. It
turns out though that the exchanges only execute these types of orders. They don't execute
those other types.

- Well, you might wonder, okay, how do those other types of orders come into being? These
other types of orders are implemented by your broker. The way that works is you enter this
order type and I'll give you a couple examples in just a second. The broker holds that order and
watches the market until the conditions that you specified are met and then when those
conditions are met, the broker sends your order to the market accordingly.

- So here's some examples. Stop loss is a kind of order where you say when the stock dropsto a
certain price, | want you to sell it.

- Stop gain. Similarly, when the stock reaches a certain higher price, | want you to sell it.

- Trailing stop is a combination of stop loss but also an automatically changing value for when
that criteria is met. So for instance, you might have this trailing stop remain say, $0.10 behind
the price. So as the price goes up, the value at which you would want to sell the stock goes up
along with the price, but when it drops down below. Then that stop loss is triggered.

- But probably the most important and most impactful kind of order the brokers implement for
you is something called selling short. What selling short allows you to do is take a negative
position on a stock, in other words, you sell a stock short if you believe its price is going to go
down. Keep in mind here we're selling stock we don't even own.

- So how is that possible? Well, again, it's possible because the broker facilitates it for you, and
I'll explain how in just a minute.
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Mechanics of Short Selling: Entry
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- Okay, I'm going to step you now through the mechanics of short selling. Pay attention because
it's complicated. [LAUGH]

- Okay, let'simagine the following scenario. You want to take a short position in IBM, and IBM is
currently selling at $100. That's the current market price. Joe holds 100 shares of IBM. He likes
IBM, he wants to hold onto it. But he's willing to lend you those shares of IBM. In fact, Joe's
broker will take care of that for him. He may not even know that he's lending you the shares.

- Let's suppose Lisa thinks that IBM is going to go up and she wants to buy IBM. So you want to
sell IBM short. You don't own any shares of it. Lisa wants to buy IBM. She thinks it's going to go
up.
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- So here's what happens. You borrow that 100 shares from Joe. Now that you have those
shares, you can turn around and sell them to Lisa. And in exchange for those 100 shares that
you gave Lisa, she gives you 100 times $100, or $10,000.

- Solet me recap that. You want to sell IBM short. Joe has 100 shares of IBM. Lisa wants to buy
IBM. So you borrow those 100 shares from Joe. You immediately turn around and sell them to
Lisa, and you get $10,000.
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- The result of this transaction, after everything settles, is you have $10,000 in your account but
you owe Joe 100 shares of stock. And of course, Lisa has 100 shares of stock and so on.

- Now the problem sort of arises here that Joe may decide he wants his 100 shares back. What
you'll have to do is go buy them from someone and then give them back to Joe. But let's deal
with that a little bit later.
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Short Selling
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- Let's suppose you've been watching IBM. It's reached about $100, and you'd like to short it
because you think it's going to go down. Suppose you shorted it right here when its price was
$100.

- Now you're in that short position. You watch the stock for a few days. It goes down to $90, and
you decide, okay, | want to exit. So you submit an order to your broker to close out your
position by buying out those 100 shares and you do it at $90.

- The question is, what's your net return? Did you make money? Did you lose money? What's
the total return in dollars of this transaction where you short 100 shares when it's at $100 and
you buy to close when it's at $90?

Q: What if you Shorted TBMT
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- The answer is $1000. For each $1 the stock drops in price, you make $100 because you've got
100 shares. So altogether, the stock dropped in price $10, you had 100 shares so your net
return is $1000.
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Mechanics of Short Selling: Exit

Mechamcs oF shart scllma_; Exﬂ'

o IBM :cll;n; at §loo

O by O Joe $10,000 in account
ﬁ losat ;t Oule Joe (00 Shars
M Sc“iya‘f“qo

( isc
=2

A
e

- Allright, let's recap what happened. You borrowed 100 shares from Joe, so that's indicated by
this sort of empty box here. You sold those 100 shares to Lisa. So how you have $10,000 in your
account, but you still owe Joe those 100 shares.

- Let's suppose that since that time, IBM has dropped in price and now it's selling at $90. You can
make a profit from that, and you want to go ahead and exit. So you approach Lisa and say, hey,
can | buy those 100 shares back? And she says, no, | want to keep IBM.

- Well, that's a little bit of a problem, but fortunately, there's lots of people who have shares of
IBM and would be willing to sell them to you.
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- So Lisa's now out of the picture and not part of this transaction anymore. But, there is
somebody else out there, Nate, who's got a hundred shares and he's willing to sell them. So

you buy a hundred shares from Nate and give them back to Joe. So your obligation to Joe, is
now completed.
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- IBM was selling at $S90 so you had to give Joe $9000. But remember you had $10000, so the net
result after everything is said and done is you've got a $1000. And you don't have any obligation
any longer to Joe. So that's how short selling works.

- Now | personalized this story by talking about Joe and Lisa and Nate and so on. In reality you
don't have to make these personal agreements with any of these people, your broker makes all

that happen.
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- Your broker is sitting here in between all those actors and making all this happen for you. Well
this all sounds wonderful doesn't it, what can go wrong?
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What Can Go Wrong?
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- Let's roll back time a little bit. Let's go back to where we had $10,000 in our account and we
owed Joe 100 shares of stock. What can go wrong? What if, instead of going down, IBM went
up to $150 per share, and now you want to exit your position?

- Well, again, you go to Lisa and say, hey, Lisa, do you want to sell me your shares? She says no.

- Well, Nate is still out there, he's willing to sell. So again, you buy those shares from Nate then
you return them to Joe. But this time it costs you $15,000 because the price has gone up. And

remember, you've got only $10,000 in your account.
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- So the net result after all this is said and done is that you're out $5,000. So if you bet wrong
when you short a stock and the price goes up, you lose money, and it can be significant.

- Sotorecap, we've gone through many of the different aspects of the mechanics of the market.
We've shown you how hedge funds exploit the market. We've shown you different order types.
And we've shown you especially the details of short selling. I'll see you at the next lesson.
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