Limit Orders and the Central Order Book (COB): Continuous Phase

Example
Given an empty COB for security S, determine the outcome of the following sequence of limit orders (T1<T2<T3…), i.e. the final COB and the time series of traded prices (In the COB, orders are sorted in descending order of price on the buy side, and in ascending order on the ask side). Here and in the following exercises we assume that all orders are sent by different traders, to the same market and for the same security S.
Time	Buy/Sell	Quantity	Price
T1	B		200		5.21
T2	S		500		5.28
T3	S		300		5.24
T4	S		400		5.25
T5	B		200		5.25
T6	B		400		5.25
T7	B		300		5.26
T8          S		200		5.31

C       O        B      (S)

______BUY _____________________|________________SELL__________
___QUANTITY_____|___PRICE______|____PRICE_____|____QUANTITY___
	200		5.26	           |	       5.28		500
	200		5.21	           |	       5.31         		200
				           |	
				           |					          
Traded Prices
Time____|____Quantity____|_____Price
T5	   |	200	          |           5.24
T6	   |	100	          |	         5.24
T6	   |	300	          |	         5.25
T7	   |	100	          |	         5.25

Solution step by step

Time T1

C       O        B      (S)

______BUY _____________________|________________SELL__________
___QUANTITY_____|___PRICE______|____PRICE_____|____QUANTITY___
	200		5.21	           |		
				           |					         	
				           |	
				          
Time T2
C       O        B      (S)

______BUY _____________________|________________SELL__________
___QUANTITY_____|___PRICE______|____PRICE_____|____QUANTITY___
	200		5.21	           |	       5.28		500
				           |	    				           	
				           |	

Time T3				          

C       O        B      (S)

______BUY _____________________|________________SELL__________
___QUANTITY_____|___PRICE______|____PRICE_____|____QUANTITY___
	200		5.21	           |	       5.24		300
				           |	       5.28         		500
				           |	
				           |	
Time T4

C       O        B      (S)

______BUY _____________________|________________SELL__________
___QUANTITY_____|___PRICE______|____PRICE_____|____QUANTITY___
	200		5.21	           |	       5.24		300
				           |	       5.25         		400
				           |	       5.28         		500
				           |	

Time T5
C       O        B      (S)

______BUY _____________________|________________SELL__________
___QUANTITY_____|___PRICE______|____PRICE_____|____QUANTITY___
	200		5.21	           |	       5.24		100
				           |	       5.25         		400
				           |	       5.28         		500
				           |	
Traded Prices
Time____|____Quantity____|_____Price
T5	   |	200	          |           5.24



Time T6
C       O        B      (S)

______BUY _____________________|________________SELL__________
___QUANTITY_____|___PRICE______|____PRICE_____|____QUANTITY___
	200		5.21	           |	       5.25		100
				           |	       5.28         		500
				           |	                						           	
Traded Prices
Time____|____Quantity____|_____Price
T5	   |	200	          |           5.24
T6	   |	100	          |	         5.24
T6	   |	300	          |	         5.25

Time T7
C       O        B      (S)

______BUY _____________________|________________SELL__________
___QUANTITY_____|___PRICE______|____PRICE_____|____QUANTITY___
	200		5.26	           |	       5.28		500
	200		5.21	           |	                	
[bookmark: _GoBack]				           |	                						           	
Traded Prices
Time____|____Quantity____|_____Price
T5	   |	200	          |           5.24
T6	   |	100	          |	         5.24
T6	   |	300	          |	         5.25
T7	   |	100	          |	         5.25



Time T8
C       O        B      (S)

______BUY _____________________|________________SELL__________
___QUANTITY_____|___PRICE______|____PRICE_____|____QUANTITY___
	200		5.26	           |	       5.28		500
	200		5.21	           |	       5.31         		200
				           |	
				           |					          
Traded Prices
Time____|____Quantity____|_____Price
T5	   |	200	          |           5.24
T6	   |	100	          |	         5.24
T6	   |	300	          |	         5.25
T7	   |	100	          |	         5.25




Exercise 1
Given an empty COB for security S, determine the outcome of the following sequence of limit orders (T1< T2<T3…), i.e. the final COB and the time series of traded prices (In the COB, orders are sorted in descending order of price on the buy side, and in ascending order on the ask side)
Time	Buy/Sell	Quantity	Price
T1	B		800		5.26
T2	S		700		5.29
T3	B		400		5.27
T4	S		600		5.29
T5	S		200		5.25
T6	B		400		5.27
T7	B		100		5.29

C       O        B      (S)

______BUY _____________________|________________SELL__________
___QUANTITY_____|___PRICE______|____PRICE_____|____QUANTITY___
				           |	
				           |	
				           |	
				           |	
				           |	

Traded Prices
Time____|____Quantity____|_____Price
	   |		          |
	   |		          |
	   |		          |
	   |		          |	   

Exercise 2
Given an empty COB for security S, determine the outcome of the following sequence of limit orders (T1< T2<T3…), i.e. the final COB and the time series of traded prices (In the COB, orders are sorted in descending order of price on the buy side, and in ascending order on the ask side)
Time	Buy/Sell	Quantity	Price
T1	B		100		5.29
T2	B		500		5.26
T3	S		200		5.27
T4	S		600		5.29
T5	B		300		5.27
T6	B		400		5.27
T7	B		100		5.29
T8	S		300		5.24


C       O        B      (S)
______BUY _____________________|________________SELL__________
___QUANTITY_____|___PRICE______|____PRICE_____|____QUANTITY___
				           |	
				           |	
				           |	
				           |	
				           |	

Traded Prices
Time____|____Quantity____|_____Price
	   |		          |
	   |		          |
	   |		          |
	   |		          |	   


Exercise 3
Given an empty COB for security S, determine the outcome of the following sequence of limit orders (T1< T2<T3…), i.e. the final COB and the time series of traded prices (In the COB, orders are sorted in descending order of price on the buy side, and in ascending order on the ask side)
Time	Buy/Sell	Quantity	Price
T1	S		400		5.33
T2	B		500		5.26
T3	S		100		5.26
T4	S		100		5.26
T5	B		300		5.28
T6	S		400		5.25
T7	S		300		5.29


C       O        B      (S)

______BUY _____________________|________________SELL__________
___QUANTITY_____|___PRICE______|____PRICE_____|____QUANTITY___
				           |	
				           |	
				           |	
				           |	
				           |	

Traded Prices
Time____|____Quantity____|_____Price
	   |		          |
	   |		          |
	   |		          |
	   |		          |	   

