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1 Introduction

This document should be read in conjunction with the SPAN TIP. London SPAN is used to calculate margin on all LCH exchange cleared contracts. The RepoCalc tool uses the main functionality of London SPAN to calculate Initial Margin for RepoClear positions, with additional functionality to convert repo positions into positions for input into SPAN. 

Positions can either be loaded in from a file, loaded in from Member Report 16 or manually entered via the GUI. 

2 Derivation of SPAN Positions

A Repo position consists of the following data items:

· Account code

· Bond ISIN

· Settlement date of first leg

· Settlement date of second leg

· Amount of second cash leg

· Whether it is a Repo or Reverse Repo

This repo position data must be converted into a format that SPAN understands.

A SPAN position consists of the following data items:

· Account code

· Exchange code

· Contract Code

· Contract Type

· Expiry date

· Number of lots

The following table shows how repo positions are converted into SPAN positions:

	Required SPAN Position
	Corresponding data from Repo Position

	Account Code
	Dealer ID

	Exchange Code
	Always REPOCLEAR

	Contract Code
	Bucket code, derived from reference data for bond ISIN, dependent on maturity of bond, coupon and specialness

	Contract Type
	Always R

	Expiry Date
	2 week “sub-bands” are used to define the “expiry date”.  For Repos, the maturity date of the bond is “truncated” to the earlier 2 week boundary, where the boundaries start at the current business day. For Cash Bonds, the settlement date is used.1

	Number of lots
	Consideration of closing leg, “amount of second cash leg”.  The sign of the amount is dependent on the leg and whether it is a reverse repo, repo or cash bond.




From each Repo position, there are 4 possible SPAN positions that can be derived. If the repo is a forward start, i.e. the settlement date of the first leg is greater than T+1, then 4 SPAN positions will be created: 1 each for the opening and closing “bond” legs, and one each for the opening and closing “cash” legs. 

For Cash bonds, fails and repos where the settlement date of the first leg is less than T+1, there will only be two SPAN positions created: one for the closing “bond” leg and one for the closing “cash” leg. The following sections describe how the repo positions are converted to SPAN positions.

Due to the nature of the bucketing process, the bond and cash legs’ contract codes will be dynamic in that they will change as the bond nears maturity, ie. as its maturity date moves from far to near bucket or as the settlement date of the cash legs get closer.

2.1 Bond Legs

2.1.1 Bucketing process for contract code

For the purpose of setting IM scanning ranges, bonds that behave in a similar manner are grouped together into ’Buckets’ and a scanning range assigned to each of these buckets. Bonds are bucketed according to maturity date, coupon rate and specialness. The contract code for both of the bond legs is determined by the bucket that the bond falls into. Note that the contract code for both bond legs will always be the same. 
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The contract codes and bucket criteria are listed in the table below:

	Contract Code
	Contract Description
	Sub Band Size (days)
	Bucket Start Offset (days)
	Bucket End Offset (days)
	Lower Coupon (%)
	Upper Coupon (%)

	EH1
	Euro Bkt 1          
	14
	0
	180
	0
	9999

	EH2
	Euro Bkt 2          
	14
	181
	545
	0
	9999

	EH3
	Euro Bkt 3          
	14
	546
	1094
	0
	9999

	EL4
	Euro Lw 4           
	14
	1095
	1824
	0
	2

	EH4
	Euro Hgh 4          
	14
	1095
	1824
	2.01
	9999

	EL5
	Euro Lw 5           
	14
	1825
	2919
	0
	2

	EH5
	Euro Hgh 5          
	14
	1825
	2919
	2.01
	9999

	EL6
	Euro Lw 6           
	14
	2920
	4014
	0
	2

	EH6
	Euro Hgh 6          
	14
	2920
	4014
	2.01
	9999

	EL7
	Euro Lw 7           
	14
	4015
	18614
	0
	2

	EH7
	Euro Hgh 7          
	14
	4015
	18614
	2.01
	9999

	SE1
	Special Euro Bkt 1  
	14
	0
	180
	0
	9999

	SE2
	Special Euro Bkt 2  
	14
	181
	545
	0
	9999

	SE3
	Special Euro Bkt 3  
	14
	546
	1094
	0
	9999

	SE4
	Special Euro Bkt 4  
	14
	1095
	1824
	0
	9999

	SE5
	Special Euro Bkt 5  
	14
	1825
	2919
	0
	9999

	SE6
	Special Euro Bkt 6  
	14
	2920
	4014
	0
	9999

	SE7
	Special Euro Bkt 7  
	14
	4015
	18614
	0
	9999


* Please note that all parameters are subject to change by the LCH Risk Department.

2.1.2 Expiry date derivation

SPAN requires each contract to have an “expiry date”.  Sub-bands will be used to define the “expiry date”.  What this means is that the maturity date of the bond is truncated to the earlier sub-band boundary, where the boundaries start at the current business day. The sub-band sizes are listed in the table above. 
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The expiry date for the bond legs can be derived from the following equation:


Expiry Date = BD + BSO + [ INTEGER{(MD– BD– BSO) / SBS } * SBS]

BD = Business Date

BSO = Bucket Start Offset

MD = Maturity Date

SBS = Sub Band Size

2.1.3 Closing Leg Cash Amount

This field is always set to the cash amount of the closing leg of the repo. Whether the value is positive or negative is derived as follows:

	
	Repo
	Reverse Repo

	Opening Bond
	-
	+

	Opening Cash
	+
	-

	Closing Bond
	+
	-

	Closing Cash
	-
	+


For Cash Bonds the value of this field is the cash amount of the trade. Whether this field is positive or negative is as follows:

	
	Bond Sale
	Bond Purchase

	Cash Leg
	+
	-

	Bond Leg
	-
	+


2.1.4 Sterling GC

Sterling GC, due for introduction to the RepoClear service in October 2006, will also be accommodated within SPAN, and therefore RepoCalc.  The Sterling GC basket ISIN will be represented within a new contract code “GB8” for GBP Bucket 8.  This contract code will be dedicated to bond positions in the RepoClear Sterling GC (UK Government Bond Basket).

	Contract Code
	Contract Description
	Sub Band Size (days)
	Bucket Start Offset (days)
	Bucket End Offset (days)
	Lower Coupon (%)
	Upper Coupon (%)

	GB8
	GBP Bkt 8
	14
	18615
	27375
	0
	9999


2.2 Cash Legs

2.2.1 Bucketing process for contract code

The contract code for each cash leg is determined by the settlement date of each leg. The table below shows the 5 contract codes for cash legs. Note the contract code for each cash leg could be different.

	Contract Code
	Contract Description
	Sub Band Size
	Bucket Start Offset
	Bucket End Offset
	Lower Coupon
	Upper Coupon

	CE1
	Cash o/n - 1week    
	1
	0
	6
	0
	9999

	CE2
	Cash 1wk - 1 month  
	7
	7
	30
	0
	9999

	CE3
	Cash 1mth - 3mths   
	7
	31
	89
	0
	9999

	CE4
	Cash 3mths - 6mths  
	7
	90
	180
	0
	9999

	CE5
	Cash 6mths - 12mths 
	7
	181
	386
	0
	9999


2.2.2 Expiry date derivation

Sub-bands, as detailed in the above table, are also used to determine the expiry date of each cash leg. The settlement date of each leg is truncated to the earlier sub-band boundary, where the boundary starts at the current business day. Note that the expiry date for each cash leg of a forward start repo position can be different for each leg.

The expiry date for each cash leg can be derived from the following equation:


Expiry Date = BD + BSO + [ INTEGER{(SD– BD– BSO) / SBS } * SBS]

BD = Business Date

BSO = Bucket Start Offset 

SD = Settlement Date of Leg

SBS = Sub Band Size

2.3 Parameter Files

The normal SPAN “risk parameter file” that contains the scenarios and related data that are used to margin positions will be derived from the SPAN reference data (outlined below).  The bucket and sub-band definitions will be used to generate the complete set of combined contracts/expiry dates that form the framework of the risk parameter file.  The scenarios for each contract / sub-band (“truncated expiry date”) are generated by using the scanning range.  This is one of the most important parameters used in SPAN and it approximates to the expected worst case daily change in the price of a contract.  

Important to note that as  the contract codes and bucket definitions are subject to change, in addition to the normal SPAN parameter file, there will be a Repo Parameter File that will need to be downloaded in RepoCalc. This will contain all the details of the contract code and bucketing criteria that is needed to convert the repo positions into SPAN positions.

2.3.1 RepoCalc Parameter File Format

	Record: Header
	
	
	Key “10”

	Length
	From
	To
	Format
	Field Name
	Description

	2
	1
	2
	CHAR
	Record Type
	Record Type – Always “10”

	1
	3
	3
	CHAR
	File Type
	Always C

	2
	4
	5
	INT
	Format Version
	Version of File

	8
	6
	13
	DATE
	Business Date
	Business Date

	8
	14
	21
	DATE
	Next Business Date
	Next Business Date (T+1)

	2
	22
	23
	CHAR
	File Identifier
	File Identifier

	8
	24
	31
	DATE
	File Creation Date
	File Creation Date

	6
	32
	37
	CHAR
	File Creation Time 
	File Creation Time 

	6
	38
	42
	INT
	Number of Record 20s 
	Number of Record 20s

	6
	43
	48
	INT
	Number of Record 30s 
	Number of Record 30s


	Record: ISIN 
	
	
	Key “20”

	Length
	From
	To
	Format
	Field Name
	Description

	2
	1
	2
	CHAR
	Record Type
	Record Type – Always “20”

	12
	3
	14
	CHAR
	ISIN
	International Standard Identification Number

	8
	15
	22
	DATE
	Maturity Date
	Maturity Date

	5
	23
	27
	FLOAT
	Coupon
	Coupon Rate

	1
	28
	28
	CHAR
	Special
	Special Flag

	2
	29
	30
	CHAR
	Issuer Country
	Issuer Country Code

	8
	31
	38
	CHAR
	Issuer Code
	Issuer Code

	3
	39
	41
	CHAR
	Currency
	Currency


	Record: Buckets
	
	
	Key “30”

	Length
	From
	To
	Format
	Field Name
	Description

	2
	1
	2
	CHAR
	Record Type
	Record Type – Always “30”

	1
	2
	2
	CHAR
	Bucket Type
	Bucket Type [B|S|C]

	2
	3
	4
	CHAR
	Issuer Country
	Issuer Country Code

	8
	5
	12
	CHAR
	Issuer Code
	Issuer Code

	6
	13
	18
	INT
	Bucket Start Offset 
	Bucket Start Offset

	6
	19
	25
	INT
	Bucket End Offset 
	Bucket End Offset

	3
	26
	28
	CHAR
	Currency
	Currency

	8
	29
	36
	FLOAT
	Lower Coupon
	Lower Coupon

	8
	37
	44
	FLOAT
	Upper Coupon
	Upper Coupon

	3
	45
	47
	CHAR
	Contract Code
	Contract Code


2.3.2 Repo Position File Format

	 Record: POSN_HEADER  
	
	
	Key: "10"  

	 Len 
	 From 
	 To  
	Format
	Field Name 
	Description

	2 
	1 
	2
	CHAR
	KEY  
	Record Key 

	1 
	3 
	3
	CHAR
	FILETYPE
	Positions File "T"  

	2 
	4 
	5
	INT
	FORMAT_VERSION
	Version of File  

	8 
	6 
	13
	DATE
	BUSIN_DATE 
	Business Date -YYYYMMDD  

	2 
	14 
	15
	CHAR
	FILE_IDENT 
	File Identifier  

	8 
	16 
	23
	DATE
	FILE_CDATE 
	File Creation Date  

	6 
	24 
	29
	CHAR
	FILE_CTIME 
	File Creation Time  

	10 
	30 
	39
	INT
	NO_OF_RECORDS 
	Number of Records

	
	
	
	
	
	


	 Record: POSITION  

 
	
	
	
	Key: "20"  

	Len 
	 From 
	 To  
	 Format 
	 Field Name 
	 Description

	2 
	1 
	2
	 CHAR 
	 KEY  
	 Record Key 

	1 
	3 
	3
	 CHAR 
	 TRADE_TYPE 
	 Trade Type [R|C/F]

	15 
	4 
	  18 
	 CHAR 
	 ACCOUNT_CODE  
	 Account Name  

	12 
	19 
	  30 
	 CHAR 
	 ISIN 
	 Exchange Code 

	8 
	31 
	  38 
	 DATE 
	 SETT_DATE_1
	 Settlement Date Leg 1 YYYYMMDD  

	8 
	39 
	  46 
	 DATE 
	 SETT_DATE_2
	 Settlement Date Leg 2 YYYYMMDD  

	16 
	47 
	  62 
	 NUM  
	 CASH_AMNT  
	 Cash Amount

	1 
	63 
	  63 
	 CHAR 
	 BUY_SELL_FLAG 
	 Repo/Reverse or Sale/Purchase
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