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3. BATCH MARKETS 

3.1 Introduction 

The perspective here is: multiple buyers, multiple 
sellers. 

All trading takes place at a single instant (not 
necessarily at a single price) 

Coordination 
Most markets with many buyers and sellers are 
completely fragmented. 

Example: used car market. 

Buyers and sellers find each other in many 
ways, and arrive at many different kinds of 
bargains. 

A batch market is coordinated in: 

time and place 

standardized procedures 

This coordination helps batch markets achieve 
“orderly” and efficient trading. 

We’ll be looking at markets that have achieved this 
level of coordination. 

3.2 Mechanisms 

Single-price double-sided auction 

Buyers and sellers submit orders that specify price 
and quantity. 

Supply and demand curves are constructed; market 
clearing quantity and price determined. 

Variations 

► Some markets accept unpriced “market” 
orders. 

► Prior to the clearing, do traders know the 
market-clearing price? 

► Prior to the clearing, do traders know the 
full supply and demand curves. 
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► Can traders submit new orders at any time? 

► Can traders cancel orders at any time? 

Matching markets 

Buyers and sellers are matched (paired off). Priority 
usually goes to  

► most aggressively priced orders (lowest-
priced sell orders; highest-priced buy orders) 

► oldest orders 

The trade price for a particular matching is 
determined by rules. 

Trades generally occur at multiple prices. 

3.3 London gold market 
Formally: London Bullion Market Association 

“An over-the-counter market not an exchange”: all 
trades are principal-to-principal. No transfer of 
credit risk; no regulation by the Association. 

Minimum size of a trade is 1,000 oz gold (approx. 
$400,000 at current prices) 

Procedure 

Five representatives of firms meet twice each day at 
offices of N.M. Rothschild. 

The chairman calls out price 

Reps state their net supply/demand at that price. 

These are net over the firm’s customers 

If there’s an imbalance, chairman tries another 
price. 

If a Rep wants to change his/her amount, signals by 
raising the UK flag. 

As the price changes, rep may contact customers, 
who may revise 

When a price is found at which supply=demand and 
no flags are raised, the market clears. 
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The process is a real-world approximation to the
“Walrasian tatonnement” procedure featured in 
classic economic models of supply and demand. 
 

.4 The Itayose procedure used to open the 
Tokyo Stock Exchange 

rders: 

arket orders specify a quantity but no price. (“Buy 
00 shares at the market”.) 

imit orders specify a quantity and a price. (“Buy 
00 shares at a price no higher than ¥450.”) 

upply and demand curves are constructed. 

t the single market clearing price: 

(a) All market orders execute 

(b) All limit buy orders priced above the 
clearing price execute. All limit sell 
orders priced below the clearing price 
execute. 

(c) For limit orders priced at the market 
clearing price, either 

(i) All buy orders execute and at least 
one sell order. 
or 

(ii) All sell orders execute and at least 
one buy order. 
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Example: 
Suppose that we have the following orders: 

Offer (sell) Price Bid (buy) 
Aggregate Quantity  Quantity Aggregate

 6,000 Market orders 4,000  
44,000 8,000 502 1,000 5,000 
36,000 20,000 501 7,000 12,000 
16,000 4,000 500 10,000 22,000 
12,000 2,000 499 8,000 30,000 
10,000 4,000 498 30,000 60,000 

Note: A trading unit is 1,000 shares. 

We tentatively try a clearing price of 500: 

Offer Price Bid 
6,000 M.O. 4,000
8,000 502 1,000 
20,000 501 7,000 
4,000 500 10,000 
2,000 499 8,000 
4,000 498 30,000 

First, according to requirement 
(a), the market orders of 4,000 
shares to buy and 6,000 shares 
to sell are matched, leaving sell 
orders of 2,000 shares. 

 
Offer Price Bid 
2,000 M.O.  
8,000 502 1,000
20,000 501 7,000
4,000 500 10,000 
2,000 499 8,000 
4,000 498 30,000 

Next, according to requirement 
(b), the market sell orders of 
2,000 shares and sell orders of 
6,000 shares at limit prices of 
499 yen or less are matched with 
the buy orders of 8,000 shares at 
limit prices of 501 yen or more. 
Thus so far, 12,000 shares have 
been matched in total. 

 
Offer Price Bid 

 M.O.  
8,000 502  
20,000 501  
4,000 500 10,000

 499 8,000 

 498 30,000 

Finally, the sell orders of 4,000 
shares at a limit price of 500 yen 
are matched with the buy orders 
of 10,000 shares at a limit price 
of 500 yen. Although this still 
leaves buy orders of 6,000 
shares at 500 yen, this satisfies 
requirement (c). 
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Offer Price Bid 
 M.O.  

8,000 502  
20,000 501  

 500 6,000 
 499 8,000 
 498 30,000 

Thus the opening price is 
determined at 500 yen and 
transactions of 16,000 shares are 
completed at 500 yen. 

Now, just as a precaution let's double-check by 
using 501 yen as the opening price. 

Offer Price Bid 
6,000 M.O. 4,000
8,000 502 1,000 
20,000 501 7,000 
4,000 500 10,000 
2,000 499 8,000 
4,000 498 30,000 

According to requirement (a) 
and as explained above, the 
market orders are matched 
leaving sell orders of 2,000 
shares. 

 

Offer Price Bid 

2,000 M.O.  

8,000 502 1,000

20,000 501 7,000 

4,000 500 10,000 

2,000 499 8,000 

4,000 498 30,000 

Then, assuming an opening 
price of 501 yen, the remaining 
market sell orders of 2,000 
shares and sell orders of 10,000 
shares at limit prices of 500 yen 
or less are matched with the buy 
orders of 1,000 shares at limit 
prices of 502 yen or more. 
 
However, with only 1,000 
shares on the bid side it is 
impossible to execute all the 
market sell orders. Thus 
meaning the Itayose 
requirements cannot be meet at 
501 yen.  
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3.5 The economics of the single-price clearing 

Construction of supply and demand curves 

Suppose we have a set of buy orders. We construct 
the demand curve by cumulating from high prices to 
low: 

Price Demand To Buy Name
20 18 2 Ira
21 16 2 Hannah Demand Price
21 14 2 George 18 20
22 12 1 Florence 16 21
23 11 2 Ed 12 22
23 9 1 Diane 11
24 8 3 Charlie 8 24
25 5 2 Beth 5
25 3 3 Abe

23

25

Price Demand To Buy Name
20 18 2 Ira
21 16 2 Hannah Demand Price
21 14 2 George 18 20
22 12 1 Florence 16 21
23 11 2 Ed 12 22
23 9 1 Diane 11
24 8 3 Charlie 8 24
25 5 2 Beth 5
25 3 3 Abe

23

25

 
To construct the supply curve, cumulate sell orders 
from low prices to high: 

Price Supply To Sell Name
20 2 2 Alice

Price Supply 21 3 1 Brian
20 2 21 4 1 Cathy
21 4 22 7 3 David
22 13 22 9 2 Ellen
23 17 22 13 4 Floyd
24 19 23 14 1 Gina
25 20 23 17 3 Henry

24 19 2 Iris
25 20 1 John

Price Supply To Sell Name
20 2 2 Alice

Price Supply 21 3 1 Brian
20 2 21 4 1 Cathy
21 4 22 7 3 David
22 13 22 9 2 Ellen
23 17 22 13 4 Floyd
24 19 23 14 1 Gina
25 20 23 17 3 Henry

24 19 2 Iris
25 20 1 John  
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A plot of the supply and demand curves: 
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At any given price, trade volume is the minimum of 
the demand and supply. 

Trade volume is maximized at price=22 

At the volume-maximizing price, who is eligible to 
trade? 

On the demand side: On the supply side: 
Price Demand To Buy Name

20 18 2 Ira
21 16 2 Hannah
21 14 2 George
22 12 1 Florence
23 11 2 Ed
23 9 1 Diane

ie
th
be

24 8 3 Charl
25 5 2 Be
25 3 3 A

Price Supply To Sell Name
20 2 2 Alice
21 3 1 Brian
21 4 1 Cathy
22 7 3 David
22 9 2 Ellen
22 13 4 Floyd
23 14 1 Gina
23 17 3 Henry
24 19 2 Iris
25 20 1 John  

At 22, supply=13; demand=12. 

What is the rule for allocation among the sellers: 
pro rata? time priority? 

For the moment, suppose Floyd only gets to sell 3 
contracts. 

The traders’ surplus 

In an auction, a buyer’s profit was his/her “value”, 
less what she paid. 

The value was the most a buyer would willingly 
pay. 
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In the auction, the quantity was “one object” 

The analogous concept here is the buyer’s surplus: 

(Max price – actual trade price) x Quantity 

► The buyers’ surplus 
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2 buyers were willing to pay 25 for 5 contracts;  
they actually paid 22:  
Surplus = 5 x (25–22) = 15; 

1 buyer was willing to pay 24 for 3 contracts: 
Surplus = 3 x (22–22) = 6 

2 buyers were willing to pay 23 for 3 contracts: 
Surplus = 3 x (23–22) = 3 

Total buyers’ surplus = 15 + 6 + 3 = 24. 

► Seller’s surplus 

1 seller was willing to accept 20 for 2 contracts; 
she actually received 22; surplus = 2 x (22–20) 
= 4; 

2 sellers willing to receive 21 for 2 contracts;  
surplus = 2 x (22–21) = 2 

Total sellers’ (producers’) surplus = 4 + 2 = 6 

► The total surplus 

Total surplus (buyers’ + sellers’) = 30 

No other feasible single price yields a higher 
total surplus. (Verify) 

But as long as we keep the identities of the 
buyers and sellers the same, any set of prices for 
bilateral deals also yields the same surplus. 
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Alternative matchings 
A matching is a pairing of buyers and sellers. 

We can construct many alternative matchings that 
favor/disfavor particular traders 

Here’s a matching where the entire surplus accrues 
to the sellers: 

Price Demand To Buy Name
20 18 2 Ira
21 16 2 Hannah
21 14 2 George
22 12 1 Florence
23 11 2 Ed
23 9 1 Dian
24 8 3 Charl
25 5 2 Be
25 3 3 Ab

e
ie
th
e

Price Supply To Sell Name
20 2 2 Alice
21 3 1 Brian
21 4 1 Cathy
22 7 3 David
22 9 2 Ellen
22 13 4 Floyd
23 14 1 Gina
23 17 3 Henry
24 19 2 Iris
25 20 1 John  

Abe buys 3 at 25; Alice sells 2 at 25 (seller’s 
surplus=10); Brian sells 1 at 25 (surplus=4) 

Beth buys 2 at 25; Cathy sells 1 at 25 (surplus=4) 
David sells 1 at 25 (surplus=3); David has 2 
remaining. 

Charlie buys 3 at 24; David sells 2 at 24 
(surplus=4). Ellen sells 1 at 24 (surplus=2) 

Diane buys 1 at 23; Ellen sells 1 at 23 (surplus=1) 

Ed buys 2 at 23; Floyd sells 2 at 23 (surplus=2) 

Florence buys 1 at 22; Floyd sells 1 at 22 
(surplus=0). 

Buyers’ surplus=0; sellers’ surplus=30 

3.6 The role of a coordinated clearing 
Why might a single-price batch be preferable to 
unrestricted bilateral trade? 

With unrestricted bilateral trading, the “wrong” 
agents might transact. 

Suppose Iris offers at 23 & Ed says “Done” 

Ed gets a “bad” price 

Traders who would otherwise have sold at 22 won’t 
be able to. 
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This is economically inefficient. (The outcomes 
have a lower total surplus) 

3.7 Other single-price clearings 

World-wide, the single-price clearing is one of the 
two dominant market mechanisms. (The other is the 
electronic limit order book.) 

► Euronext 

Euronext is the for-profit corporation that runs 
many European stock markets (Paris, Brussels, 
Amsterdam, Lisbon, etc.) 

Active securities trade continuously (roughly 
between 9am and 5pm) 

Single price clearings are used to open and close 
the continuous trading sessions 

Most securities have “double fixings” (two 
single-price clearings without continuous 
trading in between) 

► New York Stock Exchange 

The NYSE open and close are single-price 
clearings. 

► Single-price clearings are also used in Toronto, 
Tel Aviv, etc. 

3.8 Priority matching: An alternative to the 
single-price clearing 

Start with the same set of orders: 

Price Demand To Buy Name
20 18 2 Ira
21 16 2 Hannah
21 14 2 George
22 12 1 Florence
23 11 2 Ed
23 9 1 Diane

ie
th
be

24 8 3 Charl
25 5 2 Be
25 3 3 A

Price Supply To Sell Name
20 2 2 Alice
21 3 1 Brian
21 4 1 Cathy
22 7 3 David
22 9 2 Ellen
22 13 4 Floyd
23 14 1 Gina
23 17 3 Henry
24 19 2 Iris
25 20 1 John  

In a matching procedure, buyers and sellers are 
paired off. 
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Abe (the most aggressive buyer) gets paired 
with Alice (the most aggressive seller) for 2 
contracts.  Trade price is the average of Abe’s 
price (25) and Alice’s price (20) = 22.50. 

Next, Abe is paired with Brian for 1 contract.  
Trade price is average of 25 and 21 = 23. 

Beth and Cathy are paired for one contract, etc. 

► Advantages 

No “inefficient” trades occur 

► Disadvantages 

Order strategy is difficult to figure out: 
The order price affects the final trade price. 

Brokers’ customers see multiple prices at one 
time. 

3.9 The open on Nasdaq’s SuperMontage 
Nasdaq is the corporation that operates the U.S. 
over-the-counter stock market. 

SuperMontage is Nasdaq’s principal computer 
system for transmission of information and orders. 

Starting at 9:29:30 a.m., ET, NASDAQ clears 
out any locked-or-crossed market … by 
executing (or delivering for execution) the 
oldest most aggressively priced order/quote 
against the oldest most aggressively priced 
order/quote on the opposite side of the market. 
The execution will occur at the price of the 
newer order; thus, the price improvement will 
go to the older order. SuperMontage will 
continue to clear locked and/or crossed 
conditions in this manner until market is no 
longer locked-or-crossed. 

(Section XII, SuperMontage 
Functional Summary) 

When one trader’s bid is equal to another trader’s 
offer price, we have a locked market. 

Whe one trader’s bid is above another trader’s offer 
price, we have a crossed market. 

► Example 
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A bid for 100 shares at $90.50 entered at 9:00 
AM. 

100 shares offered at $90.00 entered at 9:01 AM 

These orders are crossed. In the open, the trade 
will occur at $90.00 (not the average of the two 
prices) 

The earlier order gets the better price. (The buyer 
pays $90.00, rather than $90.50.) 

Why give priority to the earlier order? 

3.10 Batch procedures in security markets 

Batch markets concentrate (in time) buying and 
selling interest. 

They maximize market participation. 

This is thought to stabilize prices and make 
them less subject to manipulation. 

“Less subject” to does not mean “impervious” 

How can we manipulate the market? 
In the previous example, if Ed had demanded two 
more units, the closing price would have been 23 
instead of 22. 

If Cathy or Brian had put in orders to sell nine more 
units at 21, the clearing price would have been 21. 

Usually, to profit from the manipulation, you have 
to reverse (unwind) your initial trade.  

Ed has driven the price up, but to profit from the 
trade, he has to sell off units (which will drive the 
price down). 

An important exception occurs if the closing price is 
being used as a settlement price for a cash-settled 
derivative or other transaction. 

3.11  “Marking the close” Baron Capital  

SEC Administrative Proceeding File No. 3-11096 
April 29, 2003

Note: the respondents paid fines, but did not admit 
or deny the allegations 

The SEC’s Summary: 
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This case involves unlawful "marking the close" by 
Baron Capital in securities trades executed on the 
floor of the New York Stock Exchange ("NYSE"). 
Baron Capital influenced the closing price of stock 
in Southern Union Company ("SUG") by ordering 
the execution of purchase orders in SUG at or near 
the close of the market during a period when the 
closing price of SUG determined the consideration 
paid by SUG in consummating a pending corporate 
acquisition. Baron, the CEO of Baron Capital, 
instructed Baron Capital's traders to purchase the 
stock. Schneider and Blenke, Baron Capital traders, 
placed the orders with a broker-dealer on the NYSE 
floor. Respondents' trading affected the closing 
price of SUG.  

► SUG and Pennsylvania Enterprises (“PNT”) 
were planning to merge.  

► PNT's shareholders would exchange their PNT 
shares for shares of SUG stock and cash. The 
number of SUG shares and amount of cash 
which PNT shareholders would receive 
depended upon the average closing price of 
SUG's stock for the ten consecutive trading days 
ending on the third day before the closing date 
(the "pricing period"). 

► … the lower SUG's average closing price during 
the pricing period, PNT shareholders would 
receive from SUG proportionately more cash 
and less SUG stock in order to achieve the 
promised $35 total value; conversely, the higher 
the average closing price, PNT shareholders 
would receive from SUG proportionately more 
SUG stock and less cash. 

► On October 18, 1999 and during the pricing 
period, Baron directed Schneider and Blenke to 
purchase large amounts of SUG … Many of the 
SUG purchases occurred at or near the end of 
each trading day during the pricing period. A 
purpose of these end-of-day purchases was to 
raise the average closing price of SUG during 
the pricing period.  
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► K. Baron, Schneider and Blenke engaged in 
numerous telephone conversations in which 
they discussed Baron Capital's purchases of 
SUG during the pricing period.  

► For example, on the morning of October 22, 
1999, Baron instructed Blenke to "do your 
buying today, and the end of the day, just buy 
[SUG] up into the twenties. . . . You know, 20 
¼, 20 ½, something like that."  

► SUG's average daily trading volume during the 
two weeks preceding the pricing period was 
19,530 shares per day, and during the pricing 
period it was 70,230 shares per day. Baron 
Capital's purchases made up approximately 78% 
of the volume during the pricing period.  

► The average closing price of SUG during the 
pricing period was $20.125 per share …  In 
contrast, the average closing price of SUG 
during the ten business days immediately prior 
to the pricing period was $18.55 per share … if 
[that] had been the average closing price during 
the pricing period, would have required SUG to 
pay millions more in cash (instead of SUG 
stock) to the PNT shareholders than SUG paid 
based on the actual $20.125 average close.  
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3.12 Problems 
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