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• name

• basic mechanics

• terminology

• legal structure 

• economic operation

• core uses

• legal structure v economic operation
• do you understand repo?

• accounting for repo

• things like repo 

• risk on repo --- credit, liquidity, operational, legal

repo instrument
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• what is the origin of the name?

name
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name
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repossession

name
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basic mechanics
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cash 1

assets

day t

seller buyer

basic mechanics
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• if seller defaults, buyer can make himself whole by 

liquidating assets, which therefore act as “collateral”

• what makes good collateral?
• default risk-free

• liquid
• easy to value

• easy to liquidate

basic mechanics
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• if seller defaults, buyer can make himself whole by 

liquidating assets, which therefore act as “collateral”

• what makes good collateral?
• default risk-free

• liquid
• easy to value

• easy to liquidate

basic mechanics

usually government securities
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seller buyer

cash 2

cash 1

day t + n

assets

assets

day t

basic mechanics

operationally = two transactions
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purchase date

repurchase date

terminology

purchase

repurchase
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purchased securities

equivalent securities

terminology

purchase

repurchase

purchase date

repurchase date
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purchase price

repurchase price

purchased securities

equivalent securities

terminology

purchase

repurchase

purchase date

repurchase date
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purchase price

repurchase price

purchased securities

equivalent securities

terminology

purchase

repurchase

purchase date

repurchase date

seller buyer
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purchase price

repurchase price

purchased securities

equivalent securities

seller

(repos out)

buyer

(reverses in)

terminology

purchase

repurchase

purchase date

repurchase date
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definitions in GMRA 2000
• purchased securities

• delivered by seller at the start

• includes substitute securities

• equivalent securities
• delivered by buyer after the purchase date

• purchase price --- paid by buyer at start
• used to describe amount

• purchase price of sell/buy-back is defined differently

• repurchase price --- purchase price + repo interest owed or 

paid by seller
• used to describe amount 

• usually thought of as payment at end but a repurchase price can be 

calculated each day during term of repo

terminology
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EUR 10,000,000 nominal

3.5% OBL-1XX 10/10/XX

EUR 10,157,671

EUR 10,161,819

EUR 10,000,000 nominal

3.5% OBL-1XX 10/10/XX

10,161,819 = 10,157,671 + 4,148

terminology

purchase date

repurchase date

seller buyer
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• repo is a sale of a quantity of assets & simultaneous 

agreement to repurchase the same quantity of 

equivalent assets at a future date or on demand for 

original value plus a return on the use of cash

• quantity means same nominal amount, redemption 

value, face value or number of securities

• equivalent means:
• economically but not legally identical

• definition in GMRA [2(t)]:
• same issuer, part of same issue, identical type, identical description

• identical nominal value

• identical amount unless otherwise agreed

• equivalent property after corporate event [GMRA 2(t)(B)]

• notwithstanding redenomination into EUR [GMRA 2(t)(A)]

• definitions in other master agreements:
• “same or similar” [EMA]

• “substantially the same” [MRA]

legal structure
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• immediate sale & future repurchase of collateral 

means a true sale & outright transfer of legal & 

beneficial title to collateral to the buyer

• seller gives up:
• proprietary rights in collateral in exchange for rights against 

counterparty 

• right to the return of the very same collateral --- buys back 

equivalent assets

• buyer acquires
• legal title means unencumbered right of use

• beneficial title means rights to benefits of ownership = 

coupons, dividends, corporate actions, voting rights

legal structure
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why not give a security interest in the collateral?
• usually a pledge

• borrower generally retains ownership 

• secured lender has limited property rights --- customarily, only 

right to dispose of secured collateral in event of bankruptcy

legal structure

ASSET

COLLATERAL

GIVER

(legal title)

COLLATERAL

TAKER

(possession)

equity

of 

redemption

security

interest

pledge
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why not give a security interest in the collateral?
• security interests are subject to the statutory insolvency 

process
• security interests need to be validated by fulfilling formalities called 

‘perfection’ requirements

• in a default, the insolvency court will typically impose:
• stays on enforcement of rights to collateral

• claw-backs of transfers suspected of being fraudulent or giving undue 

preference pre-bankruptcy

• limitations on ‘ipso facto’ clauses such as insolvency being event of default

• restrictions on method of disposal of collateral

• in most jurisdictions, security interests are therefore likely to be 

contested, expensive & uncertain,  making them unsuitable for 

collateralising money market (short term) transactions

legal structure
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why transfer title to collateral?
• buyer has more certain control over collateral than security 

interest --- reduces credit risk

• buyer has automatic right to re-sell collateral during the term of 

the repo --- reduces liquidity risk

legal structure
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• obligation to make a future repurchase of collateral 

for original value means the transfer of title to the 

buyer is only temporary

• this creates loan of cash against loan of collateral

• repo functions like secured loan/deposit
• capital at start = capital at end

• return is for use of cash, not coupon or dividend for holding 

asset --- analogous to interest income & is commonly called 

‘repo interest’ (but is legally the difference between two 

bond prices)

• common to talk about ‘borrowing’ & ‘lending’ cash & 

collateral in a repo, even though it is buying & selling

economic operation
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• obligation to make a future repurchase of collateral 

for original value also means risk on collateral 

impacts seller, not buyer
• market risk --- if collateral value falls (rises), seller has to 

repurchase at original value & suffers loss (profit)

• credit risk --- if issuer of collateral defaults, seller has to 

repurchase at higher pre-default price

• repurchase is forward transaction in which seller 

hedges buyer against risk on collateral

• but seller will not take risk on collateral unless he 

receives return on collateral
• capital gain/loss from changes in clean price

• income accrued during repo

• income paid during repo

economic operation
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coupon
seller buyer

collateral

cash

issuer

collateral

Note: repo return (ie return on cash) is not shown.

cash

income paid on repurchase transaction

economic operation
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coupon
seller buyer

compensatory

payment

collateral

cash

issuer

collateral

Note: repo return (ie return on cash) is not shown.

cash

income paid on repurchase transaction --- buyer compensates 

seller by means of same-day payment

economic operation
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coupon
seller buyer

collateral

repurchase price 

– compensation 

+ reinvestment

issuer

collateral

Note: repo return (ie return on cash) is not shown.

purchase 

price

income paid on sell/buy-back --- deferred compensation 

instead of income payment

economic operation
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summary
• purchase transfers legal title to buyer in order to:

• reduce his legal risk --- reduce credit risk

• allow re-use of collateral --- reduce liquidity risk

• reduced risk is rewarded with more lending at lower rates

• repurchase shifts risk/return back to seller in order to:
• allows seller to borrow cash & give security as collateral but keep 

risk/return on security --- seller can use repo purely for financing securities

• allows buyer to lend cash & take securities as collateral but without taking 

risk/return on security --- buyer can use repo purely for cash investment 

• by end of repo, seller gets back any return on collateral (capital 

gains, income accrued or paid during repo)

• it is as though collateral had never been repoed out

• repo should not change investment risk of seller or expose 

buyer to investment risk on collateral

economic operation
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do you really understand repo?
• what happens if income is not paid on collateral?

• how to account for repo?

legal structure & economic operation
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coupon
seller buyer

compensatoy 

payment

collateral

cash

issuer

collateral

cash

?

question: if income is not paid on collateral, does buyer 

pay compensatory payment?

legal structure & economic operation
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coupon
seller buyer

compensatory

payment

collateral

cash

issuer

collateral

cash

answer: no, the seller retains the risk on the collateral 

& only passes through what he receives

legal structure & economic operation
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question: how to account for repo?

legal structure & economic operation

repo of 10 of bonds

assets liabilities

bonds 100 capital 10

debt 90

100 100

seller
assets liabilities

cash 100 capital 10

debt 90

100 100

buyer

before repo
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legal structure & economic operation

repo of 10 of bonds

assets liabilities

bonds 100 capital 10

debt 90

100 100

seller
assets liabilities

cash 100 capital 10

debt 90

100 100

buyer

assets liabilities

bonds 100 capital 10

cash 10 debt 100

110 110

before repo

after repo

because risk/return on collateral is taken by seller 

it stays on his balance sheet 

question: how to account for repo?
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answer: like an unsecured deposit

legal structure & economic operation

repo of 10 of bonds

because risk/return on collateral is taken by seller 

it stays on his balance sheet 

assets liabilities

bonds 100 capital 10

debt 90

100 100

seller
assets liabilities

cash 100 capital 10

debt 90

100 100

buyer

assets liabilities

cash 90 capital 10

loan 10 debt 90

100 100

before repo

after repo

assets liabilities

bonds 100 capital 10

cash 10 debt 100

110 110
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repo has legal & economic analogues
• repo is analogous to FX swap

• legally both involve immediate sale & future repurchase

• economically both create exchange of loans

• however, FX swap exchanges two cash amounts, so is off-

balance sheet & accounted for like derivative

things like repo
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US repo is different
• title transfer subject to recharacterisation risk in US (US courts 

look to substance)

• pledging in US easy

• so repo collateral is pledged, not sold

• but problems with pledging are resolved by:
• exemption of repo pledges from basic rules of Bankruptcy Code (‘safe 

harbors’)

• giving buyer a contractual general right of use

• result is different legal form, but same economic effect as title 

transfer repo

• US market talks about ‘pledging’ & ‘rehypothecation’ but we 

should not!

things like repo
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• why do firms do repo?

• why do firms do reverse repo?

core uses
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• sellers can use repo to borrow cash to finance long 

positions & buyers can use reverse repo to lend 

cash --- cash-driven repo

• buyers can use reverse repo to borrow securities to 

cover short positions & sellers can use repo to 

lend securities --- securities-driven repo

core uses
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bond

bond purchase

opening long position

bond market

cash market

cash

start

date

end

date

core use --- funding long position
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repo

bond market

bond

cash

bond

bond purchase

opening long position

repo marketcash market

cash

start

date

end

date

core use --- funding long position
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repo

bond market

bond

cash cash

bond

bond

bond purchase

opening long position

bond sale

closing long position

repo marketcash market

bond market

start

date

end

date

cash?

core use --- funding long position
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repo

bond market

bond

cash

cash

bond

bond bond

bond purchase

opening long position

bond sale

closing long position

repo marketcash market

repo rate

cash

cash?

bond market

start

date

end

date

core use --- funding long position
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date action BTAN delivery cash payment

Tuesday 

2 June

buy 10 million nominal of 5Y BTAN in cash market 

from Citi for delivery on T+2 (Thursday) for 

10,550,000 (dirty price 105.50)

core use --- funding long position
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date action BTAN delivery cash payment

Tuesday 

2 June

buy 10 million nominal of 5Y BTAN in cash market 

from Citi for delivery on T+2 (Thursday) for 

10,550,000 (dirty price 105.50)

Wednesday 

3 June

agree 1-week repo of 10 million nominal of 5Y BTAN 

to JP Morgan at a repo rate of 0.10% for delivery on 

T+1 (Thursday) for EUR 10,550,000 (have assumed 

that bond price has not changed)

core use --- funding long position
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date action BTAN delivery cash payment

Tuesday 

2 June

buy 10 million nominal of 5Y BTAN in cash market 

from Citi for delivery on T+2 (Thursday) for 

10,550,000 (dirty price 105.50)

Wednesday 

3 June

agree 1-week repo of 10 million nominal of 5Y BTAN 

to JP Morgan at a repo rate of 0.10% for delivery on 

T+1 (Thursday) for EUR 10,550,000 (have assumed 

that bond price has not changed)

Thursday 

4 June

receive 10 million nominal of 5Y BTAN from Citi and 

pay 10,550,000

+10,000,000 nominal 

from Citi

-10,550,000 

to Citi

deliver 10 million nominal of 5Y BTAN to JP Morgan 

and receive 10,550,000

-10,000,000 nominal 

to JP Morgan

+10,550,000 

from JP Morgan

core use --- funding long position
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date action BTAN delivery cash payment

Tuesday 

2 June

buy 10 million nominal of 5Y BTAN in cash market 

from Citi for delivery on T+2 (Thursday) for 

10,550,000 (dirty price 105.50)

Wednesday 

3 June

agree 1-week repo of 10 million nominal of 5Y BTAN 

to JP Morgan at a repo rate of 0.10% for delivery on 

T+1 (Thursday) for EUR 10,550,000 (have assumed 

that bond price has not changed)

Thursday 

4 June

receive 10 million nominal of 5Y BTAN from Citi and 

pay 10,550,000

+10,000,000 nominal 

from Citi

-10,550,000 

to Citi

deliver 10 million nominal of 5Y BTAN to JP Morgan 

and receive 10,550,000

-10,000,000 nominal 

to JP Morgan

+10,550,000 

from JP Morgan

Tuesday 

9 June

sell 10 million nominal of 5Y BTAN in cash market to 

SocGen for delivery on T+2 (Thursday) for 10,100,000 

(dirty price 101.00)

core use --- funding long position
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date action BTAN delivery cash payment

Tuesday 

2 June

buy 10 million nominal of 5Y BTAN in cash market 

from Citi for delivery on T+2 (Thursday) for 

10,550,000 (dirty price 105.50)

Wednesday 

3 June

agree 1-week repo of 10 million nominal of 5Y BTAN 

to JP Morgan at a repo rate of 0.10% for delivery on 

T+1 (Thursday) for EUR 10,550,000 (have assumed 

that bond price has not changed)

Thursday 

4 June

receive 10 million nominal of 5Y BTAN from Citi and 

pay 10,550,000

+10,000,000 nominal 

from Citi

-10,550,000 

to Citi

deliver 10 million nominal of 5Y BTAN to JP Morgan 

and receive 10,550,000

-10,000,000 nominal 

to JP Morgan

+10,550,000 

from JP Morgan

Tuesday 

9 June

sell 10 million nominal of 5Y BTAN in cash market to 

SocGen for delivery on T+2 (Thursday) for 10,100,000 

(dirty price 101.00)

Thursday 

11 June

deliver 10 million nominal of 5Y BTAN to SocGen and 

receive 10,100,000

-10,000,000 nominal 

to SocGen

+10,100,000 

from SocGen

unwind repo by repurchasing 10 million nominal of 5Y 

BTAN from JP Morgan and paying 10,550,205 

[= 10,550,000 * (1 + ((0.10 * 7)/(100 * 360)))]

+10,000,000 nominal 

from JP Morgan

-10,550,205 

to JP Morgan

core use --- funding long position
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why repo?

• seller
• liquidity management (borrowing)

• funding trading inventory (especially for market-makers)

• funding long risk positions 

• funding long hedges of short cash or derivative positions

• funding long positions to arbitrage against short cash or 

derivatives positions

• buyer
• liquidity management (lending) & reducing risk

• seller or buyer
• credit intermediation (matched-book trading)

core uses
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cash

bond

bond sale

opening short position

cash market

start

date

end

date

bond market

core use --- covering short position
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reverse repo

bond market

bond

cash cash

bond

bond sale

opening short position

cash marketrepo market

start

date

end

date

core use --- covering short position
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reverse repo

bond market

bond

cash cash

cash?

bond

bond

bond sale

opening short position

bond purchase

closing short position

cash marketrepo market

start

date

end

date

bond market

core use --- covering short position
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reverse repo

bond market

bond

cash

cash

cash

cash?

bond

bond bond

bond sale

opening short position

bond purchase

closing short position

cash marketrepo market

repo rate

start

date

end

date

bond market

core use --- covering short position
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date action BTAN delivery cash payment

Tuesday 

2 June

sell 10 million nominal of 5Y BTAN in cash market to Citi for 

delivery on T+2 (Thursday) for 10,550,000 (dirty price 105.50)

core use --- covering short position
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date action BTAN delivery cash payment

Tuesday 

2 June

sell 10 million nominal of 5Y BTAN in cash market to Citi for 

delivery on T+2 (Thursday) for 10,550,000 (dirty price 105.50)

Wednesday 

3 June

agree 1-week reverse repo of 10 million nominal of 5Y BTAN 

from JP Morgan at a repo rate of 0.10% for delivery on T+1 

(Thursday) for EUR 10,550,000 (have assumed that bond price 

has not changed)

core use --- covering short position



59

date action BTAN delivery cash payment

Tuesday 

2 June

sell 10 million nominal of 5Y BTAN in cash market to Citi for 

delivery on T+2 (Thursday) for 10,550,000 (dirty price 105.50)

Wednesday 

3 June

agree 1-week reverse repo of 10 million nominal of 5Y BTAN 

from JP Morgan at a repo rate of 0.10% for delivery on T+1 

(Thursday) for EUR 10,550,000 (have assumed that bond price 

has not changed)

Thursday 

4 June

deliver 10 million nominal of 5Y BTAN to Citi and receive 

10,550,000

-10,000,000 nominal 

to Citi

+10,550,000 

from Citi

receive 10 million nominal of 5Y BTAN from JP Morgan and 

receive 10,550,000

+10,000,000 nominal 

from JP Morgan

-10,550,000 

to JP Morgan

core use --- covering short position
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date action BTAN delivery cash payment

Tuesday 

2 June

sell 10 million nominal of 5Y BTAN in cash market to Citi for 

delivery on T+2 (Thursday) for 10,550,000 (dirty price 105.50)

Wednesday 

3 June

agree 1-week reverse repo of 10 million nominal of 5Y BTAN 

from JP Morgan at a repo rate of 0.10% for delivery on T+1 

(Thursday) for EUR 10,550,000 (have assumed that bond price 

has not changed)

Thursday 

4 June

deliver 10 million nominal of 5Y BTAN to Citi and receive 

10,550,000

-10,000,000 nominal 

to Citi

+10,550,000 

from Citi

receive 10 million nominal of 5Y BTAN from JP Morgan and 

receive 10,550,000

+10,000,000 nominal 

from JP Morgan

-10,550,000 

to JP Morgan

Tuesday 

9 June

buy 10 million nominal of 5Y BTAN in cash market from SocGen

for delivery on T+2 (Thursday) for 10,100,000 (dirty price 101.00)

core use --- covering short position
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date action BTAN delivery cash payment

Tuesday 

2 June

sell 10 million nominal of 5Y BTAN in cash market to Citi for 

delivery on T+2 (Thursday) for 10,550,000 (dirty price 105.50)

Wednesday 

3 June

agree 1-week reverse repo of 10 million nominal of 5Y BTAN 

from JP Morgan at a repo rate of 0.10% for delivery on T+1 

(Thursday) for EUR 10,550,000 (have assumed that bond price 

has not changed)

Thursday 

4 June

deliver 10 million nominal of 5Y BTAN to Citi and receive 

10,550,000

-10,000,000 nominal 

to Citi

+10,550,000 

from Citi

receive 10 million nominal of 5Y BTAN from JP Morgan and 

receive 10,550,000

+10,000,000 nominal 

from JP Morgan

-10,550,000 

to JP Morgan

Tuesday 

9 June

buy 10 million nominal of 5Y BTAN in cash market from SocGen

for delivery on T+2 (Thursday) for 10,100,000 (dirty price 101.00)

Thursday 

11 June

receive 10 million nominal of 5Y BTAN from SocGen and pay 

10,100,000

+10,000,000 nominal 

from SocGen

-10,100,000 

to SocGen

unwind reverse repo by delivering 10 million nominal of 5Y BTAN 

to JP Morgan and receive 10,550,205 [= 10,550,000 * (1 + ((0.10 

* 7)/(100 * 360)))]

-10,000,000 nominal 

to JP Morgan

+10,550,205 

from JP Morgan

core use --- covering short position
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why reverse repo?

• buyer
• avoiding fails

• hedging transitory short positions (market-makers)

• covering short risk positions

• covering short hedges of long cash or derivatives positions 

(including market-makers)

• covering short positions to hedge new issues

• covering short positions to arbitrage against long cash or 

derivatives positions

• seller
• yield enhancement (lending specials for cheap cash)

• buyer or seller
• trading specials

• collateral transformation (swapping collateral)

core uses
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collateral/liquidity swaps are often executed as back-

to-back repo & reverse repo

core uses

repo

reverse repo

cash

cash

MBS, ABS, etc

government bonds
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• probable loss on repo =

Probability of Default (PD) x Loss Given Default (LGD)

• collateral reduces LGD

• PD on repo is joint probability of default by repo 

counterparty & collateral issuer

credit risk

• if repo counterparty defaults, 

liquidate collateral

• if collateral issuer defaults, 

resort to repo counterparty

• what if repo counterparty & collateral 

issuer default simultaneously?

double indemnity

wrong-way risk
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joint Probability of Default

assume cumulative default probabilities:
• PD of AA counterparty, AA collateral = 0.0075%

credit risk
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joint Probability of Default

assume cumulative default probabilities:
• PD of AA counterparty, AA collateral = 0.0075%

• counterparty/collateral correlation = 0

• joint probability of default?

credit risk
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joint Probability of Default

assume cumulative default probabilities:
• PD of AA counterparty, AA collateral = 0.0075%

• counterparty/collateral correlation = 0

• joint probability of default

= 0.0075% x 0.0075% = 0.000000563%

credit risk
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joint Probability of Default

assume cumulative default probabilities:
• PD of AA counterparty, AA collateral = 0.0075%

• counterparty/collateral correlation = 1

• joint probability of default?

credit risk
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joint Probability of Default

assume cumulative default probabilities:
• PD of AA counterparty, AA collateral = 0.0075%

• counterparty/collateral correlation = 1

• joint probability of default = 0.0075%

credit risk
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correlation between

credit risk of seller 

and collateral issuer

combined 

credit risk

on reverse repo

1

0

0.0075%

0.000000563%

credit risk

Probability of Default
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• risk-free collateral is sometimes seen as complete 

substitute for counterparty credit risk

AAA BBB CCC D

exposure to

counterparty

credit risk

collateral credit rating

unsecured

0

credit risk

AA A BB B CC C

risk mitigation 

by collateral

counterparty

credit exposure
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• hedging reduces but cannot eliminate risk

• hedging changes the character of risk

• hedging with collateral transforms credit risk into 

operational risk & legal risk

credit risk on repo
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• eligibility of collateral

• sufficiency of collateral

• secure custody of collateral

• disposal of collateral

• tax treatment

operational risks
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• recharacterisation risk

• capacity and authority

• set-off in insolvency

• other insolvency issues

• governing law/conflict of laws 

legal risks
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event 

of 

default

default 

discovered

?

liquidation period

start of

liquidation

?

liquidation

completed

?

internal 

decision-making, 

service of 

default notice,

possible legal challenge

party unaware 

of default

exposure

risk on repo
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• collateral has legal & operational risks

• collateral may generate unexpected losses

• collateral should be secondary defence (insurance)

• primary defence is counterparty creditworthiness

• repo is no substitute for credit risk management

• repo is not an excuse for accepting lower credits

• only do repo with counterparties with whom you 

would do unsecured business

HEALTH WARNING

risk on repo
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business case for repo

• more business

same counterparties

same capital

higher return on capital

risk on repo
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business case for repo

• more business

same counterparties

same capital

higher return on capital

• same business

same counterparties

less capital

higher return on capital

risk on repo
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reverse repo

• collateral can be re-sold to get cash

• no/low liquidity risk --- depends on quality of collateral 

liquidity risk on repo
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Professional Repo & Collateral Management Course
The repo instrument: legal, economic, operational character

Richard Comotto
ICMA Centre

University of Reading

United Kingdom



Coffee break

ICMA Workshop: Professional Repo and 

Collateral Management 
1-2 June 2017



Types of repo: repurchase transactions v sell/buy-backs; 
floating-rate, open, evergreen, forward, term & synthetic repo; 
GC v specials; repo v securities lending
Richard Comotto, ICMA Centre at Reading University

ICMA Workshop: Professional Repo and 

Collateral Management 
1-2 June 2017
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Professional Repo & Collateral Management Course
types of repo

Richard Comotto
ICMA Centre

University of Reading

United Kingdom
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• repurchase transaction v sell/buy-back

• types of repurchase transaction

• synthetic repo

• GC v specials

• repo v securities lending

structures and market segments
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Professional Repo & Collateral Management Course
repurchase transaction v sell/buy-back

Richard Comotto
ICMA Centre

University of Reading

United Kingdom
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• repurchase transaction
• also known as classic repo

• pension livrée in France

• sell/buy-back
• also known as buy/sell-back or just sell/buys

• gensaki in Japan, simultanea in Spain, PCT in Italy

repurchase transaction v sell/buy-back
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repurchase transaction v sell/buy-back

there are in fact, three types of repo

• repurchase transactions

• undocumented sell/buy-backs (no written contract)
• economically but not legally repo 

• economically and legally repo (eg former Italy & Spain)

• documented sell/buy-backs
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repurchase transaction

term 1 week

collateral 3.5% GOV 10/10/26

nominal value 10,000,000

clean price 101.50

accrued interest 8 days

repo rate 2.10% (A/360)
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repurchase transaction

term 1 week

collateral 3.5% GOV 10/10/26

nominal value 10,000,000

clean price 101.50

accrued interest 8 days

repo rate 2.10% (A/360)

market value 10,157,671.23

purchase price 10,157,671.23

repo interest 4,147.72

repurchase price 10,161,818.95

no haircut/initial margin
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nominal value x clean price = clean value

10,000,000 x --------- = 10,150,000.00

nominal value x coupon =accrued interest

10,000,000 x ------------- = 7,671.23

clean value + accrued interest = market value

10,150,000.00 + 7,671.23 = 10,157,671.23

NB  coupon calculation uses bond market basis

101.50

100

3.5 x 8

100 x 365

repurchase transaction
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clean price + accrued interest = dirty price

101.50 + ----------- = 101.5767123

nominal value x dirty price = market value

10,000,000 x ------------------ = 10,157,671.23

3.5 x 8

365

101.5767123

100

repurchase transaction
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repo interest

• assuming no initial margin or haircut

10,157,671.23 ------------- = 4,147.72

10,157,671.23 + 4,147.72 = 10,161818.95

2.10 x 7

100 x 360

repurchase transaction

purchase price

purchase price repurchase price

repo interest

repo interest

NB  repo return calculation uses money market basis
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seller buyer

10,157,671

10,161,819

purchase

repurchase

10,000,000 nominal

3.5% GOV 10/10/26

10,000,000 nominal

3.5% GOV 10/10/26

repurchase transaction



95

repurchase transaction
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term 1 week

forward price 101.47435387

collateral 3.5% GOV 10/10/26

nominal value 10,000,000

clean price 101.50

accrued interest 8 days

sell/buy-back
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term 1 week

forward price 101.47435387

collateral 3.5% OBL-1XX 10/10/XX

nominal value EUR 10,000,000

clean price 101.50

accrued interest 8 days

sell/buy-back

repo interest = 4,148

101.50

100
10,000,000               - 10,000,000                      -

3.5 x 7

100 x 365
10,157,671

2.1 x 7

100 x 360

10,000,000                 

= 101.47435387                 

accrued interest = 6,712
clean value

nominal value

forward price
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term 1 week

forward price 101.47435387

collateral 3.5% GOV 10/10/26

nominal value 10,000,000

clean price 101.50

accrued interest 8 days

market value 10,157,671.23

purchase price 10,157,671.23

repurchase price 10,161,818.95

sell/buy-back

no haircut/initial margin
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repurchase price - purchase price = repo interest

10,161,818.95 – 10,157,671.23 = EUR4,147.72

------------------- ------------- = 2.10%
100 x 360

7

4,147.72

10,157,671.23

sell/buy-back

repo rate

repurchase price

repo interest
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seller buyer

10,157,671

10,161,819

purchase

repurchase

10,000,000 nominal

3.5% GOV 10/10/26

10,000,000 nominal

3.5% GOV 10/10/26

sell/buy-back
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sell/buy-back

NB These fields are parameters for the reinvestment of coupons



102

repurchase transaction
sell/buy-back

undocumented documented

collateral 

conveyance
title transfer title transfer

economic 

effect
secured loan secured loan

written

contract
yes no

contract one two

margin 

maintenance

variation margining 

or early termination
none

coupon compensatory payment
coupon deducted from 

repurchase price

substitution by replacement no

variants by agreement no

cost legal & operational small

repurchase transaction v sell/buy-back
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• recognition of collateral in regulatory capital adequacy 

calculations requires:
• documentation of rights of close-out & set-off

• margin maintenance procedure

sell/buy-back
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• recognition of collateral in regulatory capital adequacy 

calculations requires:
• documentation of rights of close-out & set-off

• margin maintenance procedure

• some countries & some types of firm would have 

problems adopting repurchase transactions:
• legal problems --- especially variation margin, coupon & 

substitution, which can make repos look like secured loans

• operational challenge --- traditional back-office systems 

cannot manage variation margining

sell/buy-back
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• recognition of collateral in regulatory capital adequacy 

calculations requires:
• documentation of rights of close-out & set-off

• margin maintenance procedure

• some countries & some types of firm would have 

problems adopting repurchase transactions:
• legal problems --- especially variation margin, coupon & 

substitution, which can make repos look like secured loans

• operational challenge --- traditional back-office systems 

cannot manage variation margining

• solution
• incorporation of sell/buy-backs into documentation (eg

GMRA Buy/Sell-Back Annex)

• introduces or triggers special operational features to avoid 

legal & operational problems of repurchase transactions

sell/buy-back
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how do special operational features overcome legal 

problems of:
• variation margin

• compensatory payments

• substitution

sell/buy-back
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purchase

date

repurchase

date

1. to overcome legal problems of variation margin
• instead of variation margin

sell/buy-back
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purchase

date

repurchase

date

termination

date

1. to overcome legal problems of variation margin
• instead of variation margin --- use early termination

sell/buy-back
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purchase

date

repurchase

date

termination

date

new

purchase

date

1. to overcome legal problems of variation margin
• instead of variation margin --- use early termination & 

replacement

sell/buy-back
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two approaches to early termination & replacement:
• Adjustment --- change collateral

• Repricing --- change cash

sell/buy-back
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buyer seller

purchase date
collateral +10 collateral -10

cash -10 cash +10

early termination & replacement -- adjusting collateral

option 1: not cleaning up accrued repo interest

original transaction

sell/buy-back
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buyer seller

purchase date
collateral +10 collateral -10

cash -10 cash +10

termination
collateral -9 collateral +9

cash +10.1 cash -10.1

option 1: not cleaning up accrued repo interest

original transaction

sell/buy-back

early termination & replacement -- adjusting collateral
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buyer seller

purchase date
collateral +10 collateral -10

cash -10 cash +10

termination
collateral -9 collateral +9

cash +10.1 cash -10.1

replacement
collateral +10.1 collateral -10.1

cash -10.1 cash +10.1

option 1: not cleaning up accrued repo interest

original transaction

sell/buy-back

early termination & replacement -- adjusting collateral
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buyer seller

purchase date
collateral +10 collateral -10

cash -10 cash +10

termination
collateral -9 collateral +9

cash +10.1 cash -10.1

replacement
collateral +10.1 collateral -10.1

cash -10.1 cash +10.1

operational 

flows

collateral +1.1 collateral -1.1

option 1: not cleaning up accrued repo interest

original transaction

sell/buy-back

early termination & replacement -- adjusting collateral
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buyer seller

purchase date
collateral +10 collateral -10

cash -10 cash +10

termination
collateral -9 collateral +9

cash +10.1 cash -10.1

replacement
collateral +10.1 collateral -10.1

cash -10.1 cash +10.1

operational 

flows

collateral +1.1 collateral -1.1

option 1: not cleaning up accrued repo interest

operational position

≡ margin

legal position 

= no margin

original transaction

sell/buy-back

early termination & replacement -- adjusting collateral
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option 2: clearing up accrued repo interest

operational position

≡ margin

legal position 

= no margin

buyer seller

purchase date
collateral +10 collateral -10

cash -10 cash +10

termination
collateral -9 collateral +9

cash +10.1 cash -10.1

replacement
collateral +10 collateral -10

cash -10 cash +10

operational 

flows

collateral +1 collateral -1

cash +0.1 cash -0.1

original transaction

sell/buy-back

early termination & replacement -- adjusting collateral
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operational position

≡ margin

legal position 

= no margin

buyer seller

purchase date
collateral +10 collateral -10

cash -10 cash +10

termination
collateral -9 collateral +9

cash +10.1 cash -10.1

replacement
collateral +9 collateral -9

cash -9 cash +9

operational 

flows

cash +1.1 cash -1.1

original transaction

sell/buy-back

early termination & replacement – repricing collateral
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to overcome legal problems of compensatory payment:
• instead of compensatory payment --- deduction from 

repurchase price

coupon
seller buyer

collateral

repurchase price 

– compensation 

+ reinvestment

issuer

collateral

Note: repo interest is not shown.

purchase 

price

sell/buy-back



119

3. to overcome legal problems of substitution:
• instead of substitution --- early termination & replacement, 

with collateral being substituted through the replacement 

transaction

sell/buy-back
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how does early termination & replacement overcome operational

challenge of variation margin?

sell/buy-back
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sell ticket

purchase

date

buy ticket

repurchase

date

early termination & replacement

sell/buy-back
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buy ticket

termination

date

sell ticket

purchase

date

buy ticket

repurchase

date

early termination & replacement

sell/buy-back
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sell ticket

new

purchase

date

buy ticket

termination

date

sell ticket

purchase

date

buy ticket

repurchase

date

early termination & replacement

sell/buy-back
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summary
• special operational features in Buy/Sell-Back Annex overcome 

legal problems with repurchase transactions because:
• variation margin is legally substituted by buy/sell technique with same 

effect

• compensatory payments are legally substituted by deductions from the 

repurchase price

• substitution is legally achieved using buy/sell technique

• early termination & replacement also overcomes operational

challenge of variation margin by:
• using buy/sell technique

sell/buy-back
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repurchase transaction
sell/buy-back

undocumented documented

collateral 

conveyance
title transfer title transfer title transfer

economic 

effect
secured loan secured loan secured loan

written

contract
yes no yes

contract one two one

margin 

maintenance

variation margining 

or by early termination
none by early termination

coupon compensatory payment
coupon deducted from 

repurchase price

coupon deducted from 

repurchase price

substitution by replacement no by early termination

variants by agreement no not in practice

cost legal & operational small legal & operational

repurchase transaction v sell/buy-back



126

Professional Repo & Collateral Management Course
types of repurchase transaction

Richard Comotto
ICMA Centre

University of Reading

United Kingdom



127

• fixed-rate repo

• floating-rate repo

• open repo

• forward repo

types of repurchase transaction



128

fixed-rate repo
• fixed repurchase date

• fixed repo rate

• return due at repurchase date

types of repurchase transaction
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floating-rate repo
• fixed repurchase date

• repo rate linked to index, regularly updated

• return due at repurchase date

• passive interest rate risk management solution (alternative of 

overnight repo is operationally intensive)

• EONIA-linked repo:
• do not compound but average

• may use penultimate fixing for last 2 days

• term rate-linked repo (eg 1-month IBOR): when to pay return?

• term repo (over one year) are usually floating-rate

types of repurchase transaction
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open repo (on demand, terminable on demand)
• provision ready for use in GMRA 3(d)-(e)

• no initial repurchase date: option of buyer or seller

• repo rate reset by agreement

• interest not compounded

• return due at later of repurchase date, month end

• avoids roll-over execution & settlement costs

types of repurchase transaction



131

forward repo
• described in GMRA Annex I, 2(b)

• later than conventional purchase date (T+2)

• default is T+3, but can be set later

types of repurchase transaction

transaction

date purchase dates

for forward repo

repurchase

date

3xBD
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forward repo
• provision to agree only class/type of collateral at T & defer 

ISIN selection until PD-2

• remember to confirm this selection

transaction

date

(T)

purchase

date

(PD)

repurchase

date

(RD)

2xBD

identify

Purchased 

Securities 

by type/class

select actual

Purchased 

Securities 

types of repurchase transaction
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RD set by terminationPD termination (T)

PD original RDextension date (X)

0 25

extended RD

90 X + 90

PD original RDput exercise date (P)

0 any day before 60 90

any day T+ 30

automatic daily rollover

RD set by put

P+ 30

90-day extension

30

30-day notice period

0

65 days before original RD

puttable repo

extendible repo (eg 3-2-3 = 3 to original RD; 2 remaining term before option; 3 extension)

evergreen repo

types of repurchase transaction
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cash

collateral

cash

repo

collateral

synthetic repo

question: who has ownership; who has risk/return?
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collateral

cash

outright/cash transaction

question: who has ownership; who has risk/return?

synthetic repo
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total return

LIBOR+

+ -

question: who has ownership, who has risk/return?

• TRS pays total return = change in total value of reference asset 

• over contract period

• if total return is positive, red pays blue 

• if total return is negative, blue pays red

total return swap

synthetic repo
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LIBOR+

positive

total return

• TRS pays total return = change in total value of reference asset 

• over contract period

• if total return is positive, red pays blue 

• if total return is negative, blue pays red

total return swap

question: who has ownership; who has risk/return?

synthetic repo
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negative

total return

LIBOR+

• TRS pays total return = change in total value of reference asset 

• over contract period

• if total return is positive, red pays blue 

• if total return is negative, blue pays red

total return swap

question: who has ownership; who has risk/return?

synthetic repo



140

total return+ -

collateral

cash

question: who has ownership; who has risk/return?

LIBOR+

synthetic repo
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total return+ -

collateral

cash

LIBOR+

synthetic repo

question: who has ownership; who has risk/return?

synthetic repo

hedged owner 

of collateral

exposure

to collateral
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• repurchase by gentleman’s agreement

• TRS can be substituted by other derivatives, eg futures, delta-

one exchange-traded options, OTC option combos

• more common in equity

synthetic repo
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why do synthetics?
• cash costs LIBOR+ rather than repo rate

• extra cost should be offset by balance sheet neutrality = capital 

saving but not under IFRS

• avoids need to recognise any loss on legacy assets: 

accounted as ‘failed sales’

• long-term trades, illiquid assets, leverage

• avoids poor infrastructure, operational cost, legal uncertainty, 

restrictions on repo

• only ISDA documentation needed

• preserves repo lines for liquidity management

• tax obstacles, tax arbitrage

synthetic repo
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• GC = general collateral

• in bilateral transactions, GC is an unpublished variable list 

(basket) of security issues within each class of security, 

usually only government securities, of which each issue is 

equally acceptable as repo collateral --- at same repo rate = 

GC repo rate

• buyers should be indifferent between GC issues: GC issues 

should be substitutes

• basket emerges by tacit market consensus

• collateral is selected at end of negotiation

• seller has some choice about which issue to deliver

• driver is cash supply/demand --- GC repo is cash-driven

• GC repo is an alternative to unsecured lending of cash: 

another money market instrument: GC repo rate is therefore 

correlated with money market rates

GC
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repo rate

-IBOR

repo rate 

spread

over 

-IBOR

repo rate 

spread

under 

-IBOR

term

1W

very short-term GC repo rate can exceed interbank deposit rate

GC

repo rate-deposit rate spread
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GC is a term also used by automatic trading systems 

(ATS) & central counterparties (CCP) to describe 

standard baskets of security issues that are all given 

equal status in the collateral allocation process

GC
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• special = single security issue trading in repo market below GC 

repo rate

• specials created by strong demand/scare supply of specific 

security issue --- security-driven repo

• specials buyer has to offer cheap cash to seller: special rates 

can be negative 

• premium to GC rate = securities lending fee

• each special has unique repo rate

• collateral is selected at the start of negotiation

• special repo is alternative to securities lending: special repo is 

a capital market instrument

specials
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T/N repo rates (source: BrokerTec)

4-Jan-10 to 25-Jun-10
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• special is a term also used by automatic trading 

systems (ATS) & central counterparties (CCP) to 

describe specific (non-GC) collateral

specials
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what makes collateral go on special?
• excess demand

• when bond becomes cheapest-to-deliver for futures and options

• need for guaranteed delivery

• when benchmark issues are borrowed to hedge auctions

• short-selling

• benchmarks --- most heavily traded

• scarce supply
• small float due to gradually increasing purchases by buy-and-hold 

investors

• safe haven hoarding by risk-averse investors

• stripping coupons

• market squeezes

• distribution of supply

• corporate actions 

• income payments & operational constraints on lenders

• price-sensitive lenders

specials
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Average specialness spread on 10-year US Treasuries. (D’Amico et al 2013)

average times 

of re-opening auctions

average time 

of auction 

of next 10-year

specials



154

GC v specials

GC specials

price cash-driven securities-driven

collateral
• any of a group of substitutable

securities within same class

• liquid

• specific issue

• very liquid

repo rate

• highest repo rate

• common rate

• correlated with unsecured rates

• spread below LIBOR = reduced LGD

• below GC repo rate

• unique rate

• uncorrelated with other rates

• spread below GC = securities borrowing fee

who selects

collateral?
seller or tri-party agent buyer

point of 

allocation
end of negotiation start of negotiation

analogous to: money market instruments securities borrowing & lending
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cash

cash

bond (when GC)

bond

GC rate

dealer reverses in bond when GC…

dealer

t

specials trading

specials
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cash cash

cash cash

bond (when GC) bond (when special)

bondbond

GC rate specials rate

dealer reverses in bond when GC and repos it out when special

dealer

t t+1

specials

specials trading
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repo

bond market

bond market

bond

cash

cash

bond

bond bond

specials

rate

cash

cash?

Why not buy a special in the cash market & repo it out 

for cheap cash?

specials
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GC (ON) 5.00%

special (ON) 0.85%

specialness 4.15%

value = EUR100,000,000 x ------------- = EUR11,528
4.15 x 1

100 x 360

specials
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• specialness = liquidity premium

• expected income gain = capital loss

• expected return is unchanged

specials
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bond A

bond Z

bond A

fee

bond Z

dealer borrows bond A through

securities borrowing transaction against bond Z

dealer

repo v securities lending
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cash cash

cash cash

bond A bond Z

bond Zbond A

interest rate 1 interest rate 2
dealer

repo v securities lending

dealer borrows bond A through

reverse repo financed by repo of bond Z



163

cash cash

cash cash

bond A bond Z

bond Zbond A

specials rate GC rate
dealer

repo v securities lending

dealer borrows bond A through

reverse repo financed by repo of bond Z

GC rate – specials rate = specialness spread = securities lending fee
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• securities lending is not always of specials or even securities-

driven (except for securities borrower)

• repo is not always of GC or even cash-driven

securities lending v repo

cash

SellerBuyer

collateral

repo

securities lending

collateral

LenderBorrower

loan

buying GC = cash-driven

buying specials = securities-driven

lending GC = cash or securities-driven

lending specials = securities-driven

borrowing GC = securities-driven

borrowing specials = securities-driven

selling GC = cash-driven

selling specials = securities-driven
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• operational differences

• legal differences

• market differences

securities lending v repo
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repo securities lending

securities v cash securities v securities/cash

direct interest (repo rate) indirect interest (reinvestment rate)

gross interest on cash net interest (fee + rebate)

interest at maturity fees/interest monthly

operational differences

securities lending v repo
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repo securities lending

title is sold title is transferred/pledged

GMRA GMSLA, OSLA, GESLA

legal differences

securities lending v repo
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repo securities lending

bond-driven equity-driven

finance-driven short-driven

initial margin to cash-giver initial margin to cash-taker

typically fixed term typically open

plain vanilla customised

large average deal size small average deal size

investment banks investors and custodians

two-way flows one-way flows

collateral re-use common collateral re-use rare

limited role for agents major role for agents 

collateral agreed deal by deal collateral managed as portfolio

limited price tiering price sensitive to counterparty

market differences

securities lending v repo
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• why use repo?
• you are cash-provider --- most initial margins/haircuts in repo favour buyer

• fixed terms more common

• large deal size possible

• greater legal certainty in some jurisdictions become repo is recognised

• repo documentation may already be in place

• why use securities lending?
• easier to borrow equity

• securities lending documentation may already be in place

• some investors do not want cash: management resources, balance sheet

• may be legal/regulatory prohibitions on repo

• perception of lower risk than repo, eg indemnification by agent lender, 

initial margin is standard, type of counterparties

• easier to run short positions given typical lender is not dealer

• hides securities borrowing from other dealers

securities lending v repo
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Calculating the forward price of a bond using repo rates

Spot clean price (DBR 

3.25% Dec 42): 147.272

Accrued Interest: 2.929

Dirty price :

147.272+2.929 = 

150.201

Repo rate: -1.3%

1M (30 days) repo cost:

150.021*1.3%*30/360) = 

-0.1627

Forward price:

150.201 + (-0.1627) = 

150.0387

What other factor(s) could impact a bond’s forward price?



175

T
 H

 E
  
L

 I
 N

 K
 S

  
B

 E
 T

 W
 E

 E
 N

  
R

 E
 P

 O
 S

, 
 B

 O
 N

 D
 S

, 
 A

 N
 D

  
D

 E
 R

 I
 V

 A
 T

 I
 V

 E
 S

  

Central bank policies are the biggest drivers of repo rates

Repo rates have declined over the last few years as the ECB 

has taken policy rates into negative territory
3M Generalized collateral repo rate for Germany, France, Italy, and ECB refi 

and deposit facility rates; since 1 Jan 2010; %

-1.00

-0.50

0.00

0.50

1.00

1.50

2.00

Jan 10 Jan 11 Jan 12 Jan 13 Jan 14 Jan 15 Jan 16 Jan 17

Germany

France

Italy

Refi rate

Depo rate
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ECB’s balance sheet expansion and high excess liquidity has 
pushed Euro area repo rates even lower

Repo specialness has increased broadly in 

sync with excess liquidity in the Euro area
Repo specialness* regressed against Euro area excess 

liquidity; since 1 Jan 2014; bp

y = 0.019x + 4.376
R² = 79%

-10

0

10

20

30

40

50

0 500 1000 1500 2000

Excess liquidity; €bn

* Repo specialness defined as: EONIA fixings – RFR index.

Source for RFR Index: MTS and BrokerTec platforms

Benchmark bonds generally trade special to 

GC repo rate
Current 3M repo specialness of various benchmark 

bonds; bp

3M GC; %
Actual repo 

rate; %

Repo 

speicalness; bp

Germany

2Y -0.64 -0.85 21

5Y -0.64 -0.64 0

10Y -0.64 -1.15 51

30Y -0.64 -1.15 51

US

2Y 1.07 0.95 12

5Y 1.07 0.90 17

10Y 1.07 0.68 39

30Y 1.07 0.90 17
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Bank balance sheet pressure also impacts repo funding costs

The changes to the PSPP lending facilities announced by the 

ECB at the December meeting did not prevent the development 

of funding pressure around year end with German RFR repo 

index EONIA specialness moving over 450bp
Statistics of German RFR repo index specialness to EONIA around month end, 

quarter end and year end; bp
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Trading a bond – calculating carry

+ Coupons

Buying a bond with a fixed coupon; how much do you actually earn in an unchanged yield 

scenario?

• Bond coupons

• However, using bond yield is a better approximation to account for pull-to-par feature

What about funding the position?

If funded position, then funding cost (generally via repo markets) should be accounted for as well.

Carry is an important consideration for investors in setting up trades.

Bond carry is defined as, Bond coupon – funding cost.

This carry calculation is under the assumption that bond prices remain unchanged which means that bond 

yields are different at inception and maturity.

Another definition of carry: bond yields remain unchanged; carry defined as Forward yield – spot yield (see 

later)
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Calculating the forward price of a bond - revisited

Spot clean price (DBR 

3.25 Dec42): 147.272

Accrued Interest: 2.929

Dirty price :

147.272+2.929 = 

150.201

Repo rate: 

-1.3%1M (30 

days) repo cost:

150.021*1.3%*30

/360) = -0.1627

Forward price:

150.201 – 0.267 +  (-0.1627) = 

150.201 – (0.4298) = 

149.7716

Coupon 

accrued:

3.25% * 

30/365 = 

0.267

What if there is a coupon payment within the trade horizon?
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Funded positions – performance versus deposits

 Investor trades off yield pick-

up/give-up against duration (risk)

 Positive curve implies bearish 

expectations

 “earn time or carry” when long

 Negative curve implies bullish 

expectations

 “costs time” when long

2.00

2.50

3.00

3.50

4.00

4.50

0 1 2 3 4 5

Net carry

Yield

Funding rate

maturity

yield
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Yield 
unchanged

Current curve 
unchanged

Forward/breakeven 

Horizon Today 

Slide or roll 

Time or carry 

Breakeven

2 definitions of “ 
No Change”

Consider 3 basic scenarios...

2

1

3

P&L  Time - ΔYield  Mod Dur,Fwd

P&L approximation
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“Time” captures the cost or benefit of carry over the holding period

Need to adjust yields and day-counts correctly

Time =  ( Yield - Funding Rate )  Holding period

How much will I make if the yield is unchanged?

1. Yield unchanged: Time or carry

No change in yield
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 Forward yield expresses this “Time” in terms 

of bp

NB: Must consider price sensitivity at the 

horizon

Mod Dur,Fwd

How must the yield move to breakeven after funding?

P&L  Time - ΔYield  Mod Dur,Fwd

Time Forward Yield - Initial Yield )  Mod Dur,Fwd

Forward Yield Time       +   Initial Yield

2. Breakeven: Forward yield

Forward yield curve
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 As a position matures, it slides down the term 

structure

 Assumption: shape and level of the yield curve 

remain unchanged

 in a positive curve will give a capital gain

 this is not the “market expectation”

2.00

2.50

3.00

3.50

4.00

4.50

5.00

0 1 2 3 4 5 6 7 8 9 10

3
5

Yield (%)

3

No Slide

Example: Slide of 5-year bond over next 2 years

2 yrs

3. Yield curve unchanged: Slide or roll
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Calculate the 3-month Time, Forward yield and Slide yield on the position below:

Yield (ann) Mod Dur 3mo Repo(act/360)
5yr T-note 3.05% 4.2yr 1.13%
4yr T-note 2.89%

(Assumptions: same rate convention, linearly interpolated slide, Mod Dur shortens by 0.2yrs)

Time =  ( Yield - Funding rate )  Holding period

=  ( 3.05% - 1.13% )  0.25 = 0.48% = 48 ticks

Forward yield Time          +  Initial yield 0.48% / 4 + 3.05% = 3.17%

Slide = ( 3.05% - 2.89% )  0.25 = 0.04%

Example

Mod Dur,Fwd
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 Funding rate is lower than bond yield

 Positive Time

 Forward yield is above spot

 Long position will make money 

unless yields rise

 Upward sloping curve

 Slide is positive

 If curve unchanged, long position will 

make money

Analyzing a funded position
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Slide
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Yield (%)
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 “Expensive” bonds are often 

cheaper to fund

 trade “special” on repo, not 

so expensive in forward 

space

How fast will a bond have to 

cheapen to lose money?

 implied breakeven may 

provide good protection

Implicit cost of funding is a key part of relative value analysis

Changing the funding rate makes a big difference
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funding
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Is carry a good way to position in a stable rates environment?

▪Yes, but…

▪Carry does not take into account the volatility of yield curves

▪Need a measure of carry per unit of risk

Carry & Slide in USD IRS (in ticks) Annualised Carry-to-risk for USD IRS

0.0

0.5

1.0
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2.0

0 5 10

0
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Risk

Carry to Risk

Carry + Slide
0

5

10

15

20

25

30

0 5 10

Carry + Slide

Carry

Slide

Carry adjusted for volatility of yields a good indicator of where to position in a stable rates 
environment
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Carry to Risk is just a snapshot; the dynamics will change over 
time

0.0

0.5

1.0

1.5

2.0

0 5 10

0

500

1000

Risk

Carry to Risk

Carry + Slide

▪Can compare carry-to-risk vs historical value

▪Gives a measure of how much risk-adjusted-carry has changed over time

Carry & Slide in USD IRS (in ticks)Annualised Carry-to-risk for EUR IRS
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EUR: Current carry to risk vs history

We must understand how the carry dynamics change
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Carry to Risk is just a snapshot; the dynamics will change over 
time
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0 5 10
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Risk

Carry to Risk

Carry + Slide

▪Can compare carry-to-risk vs historical value

▪Gives a measure of how much risk-adjusted-carry has changed over time

Carry & Slide in USD IRS (in ticks)Annualised Carry-to-risk for EUR IRS

0.00

0.25

0.50

0.75

0 5 10

0

500

1000

Risk

Carry to Risk

Carry + Slide

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

0 5 10

Current

1 year average

1 month ago

EUR: Current carry to risk vs history

We must understand how the carry dynamics change
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Understanding bond futures

Important concepts in bond futures

➢ Conversion factor (Forward price of the bond at delivery if yielding the notional 

coupon – generally 6%)

➢ Invoice price (Futures Settlement Price x Conversion Factori + Accrued Interest i)

➢ Implied repo rate – Cost of funding as implied by the futures market

IRR = [invoice price/ purchase price  -1] x [ 360/days] , or

=   [(FutPrice x Cfac + AId )/ (BondPrice+AI0)  -1] x [ 360/days ] 

➢ Futures net basis – an indication of the difference between implied repo 
rate and actual repo rate
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Trading the futures basis: conceptual framework

(Gross) Basis =  bond (spot)  - futures x factor

Net Basis (BNOC) =  bond (fwd)  - futures x factor

so,

(Gross) Basis =  carry  +  net basis

Price of CTD bond

Fair futures value x factor

Forward price of CTD bond

Futures x factoroption value + option-adjusted net basis

OABNOC = BNOC - Delivery option

OABNOC < 0 
Futures is rich: market price of delivery option is cheap to fair value

OABNOC >0
Futures is cheap: market price delivery option is rich to fair value

(Deduct carry)

(Deduct option)

(Mispricing can go
either way)

Net 
Basis

Delivery 
option

Option 
adjusted 
net basis

Carry 
basis
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Benchmark yieldY1

Price/Factor*

Short duration

Medium duration

Long duration

futures price
before expiration

Y2

P2

P1

Futures price adjusted for conversion factor and cash prices (linearized)

Cash/futures price relationships

* Data is illustrative
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Basis of high duration bond is like a call option

*  Basis = Price - Factor x Futures

Y1 Y2

Price/Factor

Futures Price

Yield 

Basis*

YieldY1
Y2

High 
Duration
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Basis of low duration bond is like a put option

*  Basis = Price - Factor x Futures

Y1 Y2

Price/Factor

Futures Price

Yield 

Basis*

YieldY1 Y2

Low 
Duration
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Trading futures basis as an arbitrage opportunity

CTD net basis of bond future will converge to 

zero at expiry
Dec16, Mar17, and Jun17 Buxl net basis; since 1 Oct 

2016; cents

-40

-20

0

20

40

60

Oct 16 Nov 16 Dec 16 Jan 17 Feb 17 Mar 17 Apr 17 May 17

Dec16

Mar17

Jun17

Buying the basis involves:

• Buying the bond (CTD) in the repo market

• Selling futures against it

At futures expiry,

• Deliver the bond

Net basis is a measure of relative value and akin 
to arbitrage opportunity

What’s the catch?

• Locking the repo rate till delivery that was 
used to calculate the net basis

• Term repo market is illiquid



197

T
 H

 E
  
L

 I
 N

 K
 S

  
B

 E
 T

 W
 E

 E
 N

  
R

 E
 P

 O
 S

, 
 B

 O
 N

 D
 S

, 
 A

 N
 D

  
D

 E
 R

 I
 V

 A
 T

 I
 V

 E
 S

  

Trading futures roll to position for repo scarcity

In the Dec16/Mar17 roll, investors bought the 

calendar spread in anticipation of bond 

scarcity…
Dec16 Buxl actual and implied repo rate; 1 Oct 2016 –

10 Dec 2016; %

-2.00

0.00

2.00

4.00

6.00

03-Oct 18-Oct 02-Nov 17-Nov 02-Dec

Implied repo rate

Actual repo rate

…which resulted in significant cheapening of 

the back contract
Mar17 Buxl actual and implied repo rate; 1 Oct 2016 – 1 

Jan 2017; %

-2.50

-2.00

-1.50

-1.00

03-Oct 18-Oct 02-Nov 17-Nov 02-Dec 17-Dec

Implied repo rate

Actual repo rate
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Futures swap spread differential is also a reflection of repo

J.P.Morgan futures asset swap spread report

A part of the futures swap spread differential between the front and back bond futures CTD, especially in 

cases where the CTD is the same, can be explained by difference in term repo for the CTDs
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Swap spreads: repo specialness as a driver of swap spreads

Schatz swap spread have exhibited a strong 

relationship to repo specialness
Front Schatz OIS swap spreads regressed against a) 

adjusted* RFR** German repo specialness to EONIA; b) 

10Y France/Germany benchmark spread; Mar16 – Mar17; 

bp

Swap spreads generally widen if the specialness of the underlying bond increases
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Conclusion

Repo rates have a large role to play in the bond and fixed 
income derivatives market

➢ Calculating bond carry

➢ Futures basis trades

➢ Swap spreads

Buying/selling a bond in our trade recommendation is also 
dependent on the availability of the bond in the repo market.  It 
is sometimes the case that shorting a bond via repo could be 
very punitive 
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Repo Pricing: Art or Science? 



What Determines the Repo Rate?
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In addition to the attributes above, new regulation will add;  binding constraints, change the way banks measure & 

report risk and force banks to rethink how they price the financial resources they provide to clients, which will 

influence how repo trades are priced
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A Bit of Background Before we go Further…..

Sonia
Sterling Over Night Index Average - The weighted average rate of interest of unsecured overnight  

trades for one particular day provided by brokers (WMBA member firms). 

Ronia 
Repo Over Night Index Average - The weighted average rate of interest of secured (vs Gilts) 

overnight GBP trades for one particular day. 

Eonia 
Euro Over Night Index Average - The weighted average rate of interest of unsecured overnight EUR 

trades for one particular day provided by a panel of contributing banks. 

Euronia 
Euro Over Night Index Average - The weighted average rate of interest of unsecured overnight EUR 

trades for one particular day provided by brokers (WMBA member firms). 
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What is GC vs. a “Special” & How is it Priced?

 GC, “general collateral” is the term used to describe the collateral 

pledged in a repo financing transaction

 The collateral pledged must comply with a cash lender’s stipulation 

regarding what type of collateral will be accepted

 Profile primarily based on rating and country of domicile 

 The GC curve will trade relative to an interest rate curve (e.g. Eonia 

Sonia, OIS)

 The GC curve will price in both liquidity and risk premium 

(counterparty and collateral)

General Collateral

 “Specific” is the term used to describe a unique security request

 “Special” is the term used to describe the value of the security 

 Example: the 1 month GC market is 0.25 –0.20%

 “I need the DBR .50% 15Feb25 for 1mo”, quoted market could 

be 0.20–0.10%

 What makes a bond special?

 More demand than supply

 Guaranteed delivery situation (e.g. delivery for a contract)

 Event driven: auction, corporate action

 Issue size 

 Distribution of supply / bonds are ‘boxed’

 A bonds lender has a minimum return to lend threshold, “ I’ll 

only lend if can make a 20bp return”

Specials / Specifics

One mans GC is another man’s special

General Curve

Specials Curve
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The Flow of “Specials”: A Complex Web

 At times, covering a short position may require navigating a complex web of relationships. The more connected counterparties become the 

better the liquidity is for finding bonds to cover short positions

 Regulation could sever or greatly reduce the capacity and / or the connection points resulting in;

 Bonds becoming more difficult to source which leads to bonds becoming more expensive, impacting the returns of the underlying trades 

and cash market liquidity 

 Borrowing costs could also increase because of a trade’s RWA or Balance Sheet return metrics
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2016: GC Starts Turning Special?
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Repo Specials: If you’re keen on the Subject…….

A ECB Working Paper Series

The Importance of being special: repo marker during the crisis

By Stefano Corradin and Angela Maddaloni

We estimate daily OLS panel regressions with bond and time fixed effects. Standards errors are clustered at the bond and time level.17

Our basic pooled fixed –effects  panel regression specification is:

Extract

5.  Explorative analysis of specialness
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The Secured vs. Unsecured Paradox

Funding markets in Europe have become segmented. When it comes to secured vs. unsecured funding there are 

obvious anomalies. It’s hard to isolate all of the reasons, however 2 factors which are influencing the landscape are: 

(1) new regulation: specifically LCR which impacts a banks’ appetite for short term unsecured funding. (2) Lack of 

fungibility between the secured and unsecured markets (i.e. adoption of repo as an investment product)

Libor

Barclays Deposit Levels

Gilt GC Mid

Sonia

Regulation flattens a 

bank’s front end 

unsecured yield curve

Barclays Deposit Levels Sonia Gilt GC Mid Libor

___________________________
* Data as of the 3rd Feb 2014.
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Cash and Repo Market Relationship



Both repo transactions and bond positions represent cash flows. How one influences the other can be observed in 

cost of carry and forward break-even analysis.  This type of analysis becomes particularly relevant when considering 

relative value trading strategies 

The Cash & Repo Market Relationship

UKT  0.50% 1/21: Purchase & Finance @ .50% UKT  0.50% 1/26: Sell Shat & Cover @ .10%
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The Cash & Repo Market Relationship
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Understanding which factors have an influence on the relationships isn’t always clear
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The Cash & Repo Market Relationship

Difficult to source 

bonds to cover short
Bid-offer 

spreads widen

The bonds 

are

considered

illiquid

Illiquid instruments

become ineligible

for bilateral or tri-party 

funding operations

Reduced

investor demand

due to collateral

becoming

useless

Reduced

Lendable

Inventory

How could regulation impact the cycle?

Add to that question, what happens if you have QE?

Does the repo market impact pricing and liquidity in the cash market or does the cash market impact price and 

liquidity in the repo market?

The simple bi-partisan answer is, liquidity is the main attribute needed for the healthy functioning of both markets.
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2016: What Happened at Year End?

Not one but a number of factors may have contributed to the price 

action we experienced:

1. Balance sheet constraints & Management 

2. Cash hunting for a home

3. Lack of ‘safe assets’

4. X-CCY basis 

5. Cash market positioning 

6. Levy/Tax policies influencing behaviour 

Where’s the smoking gun(s)?

Money Fund £ Weighted Average Rate(2) Money Fund € Weighted Average Rate(2)

Was FX basis a factor?(1)

(0.50%)

(0.30%)

(0.10%)

0.10%

0.30%

0.50%

0.70%

D
e
c
-1

5

J
a
n

-1
6

F
e

b
-1

6

M
a

r-
1
6

A
p

r-
1
6

M
a

y
-1

6

J
u
n

-1
6

J
u
l-
1

6

A
u

g
-1

6

S
e

p
-1

6

O
c
t-

1
6

N
o
v
-1

6

D
e
c
-1

6

%

___________________________
1. Barclays and Bloomberg Data; 2.. Craine Data  

(4.0%)

(3.5%)

(3.0%)

(2.5%)

(2.0%)

(1.5%)

(1.0%)

(0.5%)

0.0%

D
e
c
-1

5

J
a
n

-1
6

F
e

b
-1

6

M
a

r-
1
6

A
p

r-
1
6

M
a

y
-1

6

J
u
n

-1
6

J
u
l-
1

6

A
u

g
-1

6

S
e

p
-1

6

O
c
t-

1
6

N
o
v
-1

6

D
e
c
-1

6

%

28th Dec 29th Dec 30th Dec27th

11



The sections we just covered was an overview of 

repo pricing in the academic sense.

Now we’ll explore how new regulation has 

fundamentally changed the way we measure our 

PnL and price repo transactions. 
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Regulation & the Impact on Repo Pricing



No Need to Wait ….
Already Rules Begin to Influence Secured Funding Activity

 Capital – Is the binding constraint which sizes the capacity 

and drives business metrics (i.e. return on capital)

 Leverage Ratio – Repo not only contributes on an 

accounting based measure but also a ‘risk add-on’ has 

been adopted to capture credit risk

 Capital Ratio – A risk based measure of activity, taking 

into account counterparty credit & market risk in SFTs

 This will influence haircut policies and thus deem 

certain trades un-commercial for both banks and non-

banks

 Liquidity – Rule based approach, prevents Matched Books 

becoming too skewed towards volatile and / or less liquid 

assets given LCR avoiding the “cliff effect”

 Disclosure – Enhanced transparency by the banks, moving 

towards a more uniformed basis for reporting. For example, 

the adoption of an average view of the leverage vs. point-in-

time view

___________________________
* Manmohan Singh, IMF.

Banks are unlikely to wait until 2019 to become fully compliant. In efforts to achieve early compliance one could say the banks are 

already beginning to control the amount and cost of leverage they are providing and influencing the “velocity of collateral”.
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Attempts to measure the quality of assets/transactions supported by available capital. The amount of Market, Credit, and Operational 

risk appetite is ‘sized’ by our capital. In other words combining the value of these risks a bank needs to answer the question, “Does my 

capital base support these activities?”

Risk Weighted Approach (RWA) “Capital Ratio”?

 The amount of capital a bank holds must be sufficient to buffer 

against losses created by these risks.

 The “A” in RWA is misleading. It measures not only assets on 

the balance sheet but the credit & market risk exposure 

associated with assets & liabilities for on & off balance sheet 

activities.

 Calculation: 

 Barclays Minimum Target by 2019 is 10.8%(1)

 CRD IV CET1 4.5%

 Pillar 2A CET1 2.3%

 Capital Conservation Buffer (2) (CCB) 2.5%

 G-SIB(3) CET1 1.5% (subject to change)

What risks are being measured?

 Market Risk is the risk of the Group’s earnings or capital being 

reduced due to volatility of trading book positions or an inability 

to hedge the banking book balance sheet.

 Credit Risk is the risk of suffering financial loss should any of 

the Group’s customers, clients or market counterparties fail to 

fulfil their contractual obligations to the Group. 

 Operational Risk is defined as the risk of direct or indirect 

impacts resulting from human factors, inadequate or failed 

internal processes and systems or external events.

___________________________

1. https://www.home.barclays/content/dam/barclayspublic/docs/InvestorRelations/ResultAnnouncements/2016FYResults/20170223_Barclays_2016_FI_Investor_Presentation.pdf

2. http://www.bankofengland.co.uk/pra/Documents/publications/reports/prastatement0316.pdf

3. G-SIFI - Globally Systemically Important Financial Institutions. G-SIB is also used, Globally Systemically Important Banks. See annex for full list.

CET1

RWA

Barclay RWAs and CET1

8%

9%

10%

11%

12%

13%

320

340

360

380

400

420

2014 2015 2016

(£bn)

RWAs CET1
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Risk Weighted Approach (RWA): Simple Example

Repo transactions attract primarily two types of risk: counterparty and market risk. This risk is mitigated by taking haircuts which 

ensure minimal capital is required to support a repo transaction.

RWA = Exposure at Default x Counterparty Risk Weighting

RWA Generated Return on RWA (RoRWA)

0

2

4

6

8

10

12

14

16

18

17% 15% 10% 5% 0%

RWA m

Haircut Applied

Hedge Fund Bank

0%

20%

40%

60%

80%

100%

120%

17% 15% 10% 5% 0%

RoRWA %

Haircut
Hedge Fund Bank

Asset Side RWA Calculation Assumption

Client Type Hedge Fund Bank (A Rated)

Counterparty Risk Weighting 100% 50%

Collateral Type High Yield High Yield

Notional $100,000,000 $100,000,000

Term 1 year 1 year

Bases Point Spread 25bp 25bp

Trade Revenue $250,000.00 $250,000.00

Risk Covering Haircut Assumption ≥17% ≥17%

Theoretical Target
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The “Leverage Ratio” Explained 

“A non-risk based leverage ratio that includes off-balance sheet exposures will serve as a backstop to the risk based capital 

requirement also. Also helps contain system wide build up of leverage” - BCBS 

___________________________
1. Common Equity Tier (CET1) / Basel III “Good Equity”.
2. “AGL” – Adjusted Gross Leverage. 

Calculation:
CET1

Total Expose measure 

The Leverage Ratio is the simplest, most straight-forward risk measurement tool 

Banks adopt internal models for calculating RWAs, but this creates an uneven playing field when analyzing between banks. Leverage ratio, once 

you’ve adjusted for the different accounting standards, gives you a better comparison, albeit only on the size of the leverage/assets and not the 

quality (risk adjusted) of the assets.

This will be reported in the form of an average leverage ratio.

Maximum 33.3x leverage or minimum 3% of capital as a percentage of total exposure measure. 

Under US proposed rules it will be 5% or 6% (US GAAP accounting).

Compliance for the new Basel III leverage ratio is targeted for 1st Jan 2018.

While running parallel the years leading up to the implementation
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E-C

Exposure – Collateral = Exposure

Exposure = Leverage 

Basel III Leverage Ratio

CET1

Total Exposure measure 

17



Repo Netting, E-C and Pricing

The new model uses both the accounting based measure and has an add-on for exposure. This add-on is net Exposure – Collateral per 

counterpart netting set (i.e. same counterparty only).

CET 1

Total Exposure Measure 

Contribution to the 

Leverage Ratio

Bank A
Hedge 

Fund
Bank B

£100mln UKT 2.25% 9/23

£100mln UKT 1.75% 7/19

£100mln UKT 2.25% 9/23

£100mln UKT 1.75% 7/19



Bank A
Hedge 

Fund
Bank B

£100mln UKT 2.25% 9/23£100mln UKT 2.25% 9/23



Cash £102mln

2% Haircut applied

104

104

1020Account Balance Sheet 0 =+ 102
Asset

Liability

Exposure – Collateral
(e-c) =0+ 2102 – 100 = 2Asset

Netting pair

Account Balance Sheet

Exposure – Collateral
(e-c)

0 =0

0 0 =+

+ 0

0

0

Cash £102mln

Balance Sheet by
‘Stealth’

A Perfect World

BCBS 270
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The Leverage Ratio: Feeling the Effects 

___________________________
Source: Barclays Financial /Reports 2012-2015.
1. Common Equity Tier (CET1) / Basel III “Good Equity”. Includes AT1..  2, “AGL” – Adjusted Gross Leverage, 3. BoE, http://www.bankofengland.co.uk/publications/Pages/news/2016/008.aspx / 

http://www.bankofengland.co.uk/pra/Documents/publications/reports/prastatement0816.pdf, 4. Avg./31Dec LBS

Old World AGL(2) New World CRD IV / PRA / BCSB270

Calculation is:
Tier 1 capital

Total Adjusted Assets

CETI(1)

Total Exposure Measure

Old World New World

Dec-12 Dec-12 Dec-13 Jun-14 Dec-14 Dec-15 Dec-16

PRA BCBS270

Asset £975bn £1,498bn £1,377bn £1,266bn £1,353bn £1,233bn £1,028bn £1,125bn

Capital £51.6bn £37.3bn £42.7bn £43.2bn £45.4bn £46.0bn £46.2bn £52.0bn

Leverage Ratio (multiple) 18.9x 40x 32.2x 29.3x 29.8x 26.8x 22.2x 21.6x

Leverage Ratio (%) 5.2% 2.5% 3.1% 3.41% 3.36% 3.70% 4.50% 4.3% /4.6%(4)

BoE /PRA Adjustment (3) – – – – – – – 4.6%/5.0%

Securities Financing Transactions (SFT)

IFRS Accounting ‘Classic’ £177bn £177bn £187bn – £199bn £132bn £78bn £76bn

CRD IV (FCCM) – £119bn £92bn £60bn – – –

BCBS270 (IFRS + Exposure) – – – – £228bn £157bn £94bn £105bn

Secured Financing as a % of 

Assets
18% 7.9% 6.7% 4.7% 16.9% 12.7% 9.1% 9.3%

E-C Add-on Amount – – – – £29bn £25bn £16bn £29bn
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2017: The Leverage Landscape

___________________________
Source: Barclays Research
Note: US Banks based on GAAP.

We are fast approaching 2019 and banks are busy executing their publically stated capital and leverage plans.  The leverage solutions 

take the form of either deleverage and /or increase capital base. Also worth noting currently only 3 jurisdictions in this sample have 

binding leverage rules (US, UK & Switzerland).

3% Basel 3 Minimum

4%

5%
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Balance Sheet Capacity: Reporting

80

100

120

140

160

180

200

Jan Feb Q1 April May Q2 July Aug Q3 Oct Nov Q4

Quarter Target Monthy Target Daily Target

Traditional repo balance sheet management 

behaviour 

In the past, intra-quarter end leverage increases were standard market practice. Now that leverage is a key focus, reporting is done on 

an average basis rather than at specific points in time, thus avoiding the opportunity for ‘window dressing’. This reduces volatility but 

also reduces the repo balance sheet between the traditional reporting periods.

This type of behaviour is not only limited to Repo but any activity which is easy to ‘dial up and down’ and impacts leverage. Examples 

include cash trading and a bank’s treasury desk taking advantage of arbitrage opportunities. 
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Liquidity Risk: 

LCR & NSFR



Liquidity: LCR & NSFR

Mean Hedge Fund 

Financing(1)

Market Repo 

Funding profile(2)

___________________________
Sources: 
1. Financial Conduct Authority, Hedge fund Survey June 2015.
2. ICMA, European Repo market Survey. Repo weighted average maturity profile.

25-59 Days

NSFR

Financial leverage (repo or margin lending) requires certain elements to support it. Capital, in the form of balance sheet, which is 

binary (you either have it or you don’t) and Liquidity, which is dependant on the cost associated to obtain it will determine the price at 

which you can facilitate leverage. Historically, banks would keep funding costs “competitive“ by accepting liquidity mismatch risk 

through the classic lend long borrow short strategy.

The Basel III regulation gives special focus to liquidity risk, the rules are captured in the LCR and NSFR

LCR & NSFR Applied to the Repo Market

“Stable Funding”

>365 days

Multi Strategy: 64 Days

Equity: 16 Days

 LCR is designed to address a stressed funding scenario of 30 days. It requires banks to hold sufficient levels of liquid assets 

(HQLA) to cover a net outflow expected in the stress scenario (lasting 30 days). Some banks have taken additional steps to protect 

themselves further by also managing to a 90 day period (e.g., per the past UK PRA requirements).

 The negative effects seems to have been minimal given; duration is in line with available liquidity, the quantum of excess liquidity 

conditions and the hunt for yield has helped facilitate a smooth adoption.

 NSFR is designed to look at the longer-term liquidity mismatches and to incentivise banks to seek stable sources of funding, i.e., 

raise funding > 1 year and applies “qualitative factors” to funding sources.

 The SFTs and unencumbered cash trading positions are shorted dated by nature, meaning the liabilities to support them are more 

in line with LCR rules then NSFR, i.e., 30 days vs 1year).

LCR

NSFR

Marco: 15 Days

How much would the term premium 

add to the cost of funding?

Regulatory 

Liquidity Req.
LCR: 30 Days

22



Liquidity: How Could it Impact Repo Pricing?

 In an environment where repo is NOT subject to a 

regulated liquidity framework, the pool of liquidity is broad 

and deep relative to asset class.

 Price was the primary driver of behaviour and influenced 

the matched book funding composition.

 When repo funding must comply to regulated liquidity rules, 

liquidity becomes fragmented and the “right” type of 

liquidity becomes limited.

 The limitations result from the fact that liquidity providers 

don’t have an appetite to increase risk or the infrastructure 

to manage the exposure of new trade types.

 This limitation could impact the cost of funding for certain 

asset classes with the effect transferred to asset pricing 

depending how much leverage is being used.

E
x

te
n

d
a

b
le

E
v
e

rg
re

e
n

B
u

ll
e

t

0 1yr
90 days

0 1yr

120 days

0 1yr

100 

days
Rolls 

daily

P
re

 R
e

g
u

la
ti

o
n

P
o

s
t 

 R
e

g
u

la
ti

o
n

Assuming a repo matched book is self financed, how it generates liabilities will have 

an impact on the cost of funding. In the UK the regulator was first to implement a 

liquidity framework measuring contingent liquidity risk. Changing funding profiles to 

avoid the “cliff effect” . Part of the framework also addressed counterparty 

concentration which limits your ability to always source the cheapest cost of funding.

30 days
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Liquidity: Transfer Pricing Influences 

“A key weakness in firms’ liquidity risk management has 

been designing and implementing an appropriate transfer 

pricing mechanism to align the commercial incentives in 

relation to individual products, business lines…” 

FSA PS 09/16

...”These transfer pricing mechanisms are designed to 

ensure that liquidity risk is reflected in product pricing and 

performance measurement, thereby ensuring that the 

Liquidity Framework is integrated into business level 

decision making to drive the appropriate mix of sources 

and uses of funds”

Barclays 2013 Annual Report
Gross Repo RATE Haircut Internal FTP Net Repo Rate

0.25% 1% 1.5% 0.263%

0.25% 2% 1.5% 0.275%

0.25% 5% 1.5% 0.320%

Haircuts, Transfer Pricing, and the Impact on Repo

0.22%

0.24%

0.26%

0.28%

0.30%

0.32%

0.34%

1 2 3

Gross Repo RATE Net Repo Rate

In the past the real cost of a firm’s liquidity wasn't appropriately transferred to business units. This created an environment where 

business models where built on a false cost of liquidity. This created the opportunity for moral hazard. Under the new framework, this 

has been eliminated and will have an impact on repo pricing.
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When reporting, banks will provide an aggregate, “Top of the House” view in the form of a numerical ratio or statement of compliance. 

One key difference between LCR and NSFR is that LCR has to be managed at an operating entity level. Whereas NSFR is the group

level. How, when or if these rules are applied and if (pushed down) to individual business areas will determine the ultimate impact on 

individual business lines.

Liquidity: Top of the House vs Desk Level Compliance 

Banks LCR
Last 

Reported
NSFR

Last

Reported

HSBC 136% Q4-16 116% Q4-16

JP Morgan - - - -

Barclays 131% Q4-16 >100% Q4-16

BNP Paribas 123% Q4-16 -

Citigroup 121% Q4-16 >100% Q4-16

Deutsche Bank 128% Q4-16 - -

Bank of America >100% Q4-16 - -

Credit Suisse 202% Q4-16 - -

Goldman Sachs - - - -

Morgan Stanley - - - -

RBS 123% Q4-16 121% Q4-16

___________________________
Source:
1. Most recent Company Reports/Disclosure.
2. EBA - Draft report on the calibration of a stable funding requirement under Article 510 CRR, London 15 Oct 15.
3. Data Source: QIS and EBA Monitoring Exercise, Consistent sample of 123 credit institutions.

Recent Company LCR & NSFR Reporting(1)

EBA NSFR Monitoring Results(2)(3) 
?

96% 97% 103% 104% 104%

0%

25%

50%

75%

100%

125%

Dec-12 Jun-13 Dec-13 Jun-14 Dec-14

(%)
100%

LCR NSFR
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NSFR Sample Portfolio 

NSFR Counterparty Combo

NSFR Ratio 

(≥ 100%) Compliance Additional >1year Funding Required 

SFT Transactions

Example #1 Sovereign vs. Financial 0% No €50.75m

Example #2 Sovereign vs. Non-Financial 100% Yes €0.00m

Example #3 Financial (L1) vs. Financial 0% No €10.15m

Example #4 Financial (L1) vs. Financial (CCP) 0% No €10.15m

Example #5 Financial (L2b: Credit) vs. Financial 0% No €15.34m

Example #6 Financial (L2b:Equity) vs. Financial 0% No €75.00m

Example #7 Financial (L1) vs. Financial – LT 50% No €50.75m

Total SFT Portfolio Requirement 
€212.14m

(Deficit of Stable funding)

Unencumbered Assets (Cash Desk Positions)

Example #8 Unencumbered Level1 vs. Financial 0% No €5.8m

Example #9 Unencumbered Level1 vs. non-Financial >100% Yes
-€45.68m

(Excess Stable Funding)

Example #10 Unencumbered Level2b vs. Financial 0% No €15.5m

Example #11 Unencumbered Level2b vs. non-Financial 100% Yes €0.00m

Total Unencumbered Assets (Cash Trading Position) Portfolio Requirement
-€24.38m

(Excess Stable Funding)

Total Portfolio Requirement 
€ 187.76

(Deficit of Stable funding)

A simple sample portfolio and assuming NSFR is managed at a group level, the following table illustrates the spirit of NSFR, the impact 

of non-compliance and consequences regarding levered balance sheet.
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NSFR Sample Portfolio: 
Consequences - Cost & Balance Sheet

 Non-Compliance of NSFR requires firms to increase their long term funding, > 1 Year Funding

 In this example portfolio 

£1.375Bln of Balance Sheet 

Transactions

“Which are Already Funded”

Requires 
£187.76

of > 1 Year of Funding 

 Assuming NSFR is managed at a global level, the additional funding would lead to an increase of HQLA holdings which would have 

obvious implications on leverage balance sheet

Bank’s Balance Sheet

£187.76m or 13.7% Increase 

+ £187.76 of New 1 Year Liabilities + £187.76 of New HQLAImpact

 As banks become more sophisticated in passing through regulatory costs to the end user, the ‘cost’ associated with the extra 

liquidity requirements could impact return metrics both in the form of additional funding costs and associated balance sheet 

allocation

Equity DeskCash Trading

Returns Impact

Net Revenue

LBS
= Returns

Group Treasury

Added Funding Cost & Balance 

Sheet allocation

Repo desk
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Recap: Regulation and Price

Basel III is actually very simple.

Everything is about CAPITAL, the good stuff, loss absorbing and expensive to raise. The amount of capital a bank holds will influence 

both the size and shape of businesses that can be supported. Businesses will be measured against their use of capital by both: how 

much they need to support required leverage and/or the amount of risk it takes. 

Leverage Exposure 
Return Measure

(RoLBS)

RWA Return
Measure

(RoRWA)

Capital

Capital

Required to 

Support the 

Business 

Leverage

CET1

Total Exposure 

Measure 

CET1

RWA

Constraints

Return Metrics
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Influence on Capacity and Pricing?

Repo matched books will need to balance two resources 

Assuming demand for leverage remains constant across asset classes and repo matched book revenue targets remain unchanged. In order 

to achieve revenue objectives, spreads and/or matched book composition could change.

Matched Book

Size €100bln

Composition

50% Gov’t

30% Credit

20% EM

Matched Book

Size €60bln

Composition

40% Credit

30% EM

30% Gov’t

Past Present  

WAM 45 Days WAM 95 Days

___________________________
1. Minimum value excluding G-SIB add on.

Equity Financing which funds at a wider spread than certain Fixed Income assets could determine how 

resources are allocated.

CET1

RWA

CET1

Assets

Exposure

Asset mix to 

Maximise

Revenues

Capital Ratio

Leverage Ratio

Possibly 
resulting in

Risk

Leverage
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Repo Returns Under Capital (RoRWA)?

___________________________

1. Note: Figures are illustrative ONLY.

2. Source: http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2013:176:0001:0337:EN:PDF Figure is a blended Rate to simply illustrate and example.

Assumptions

BCBS 270 Balance Sheet £1bln

PnL Flat 1YR Run Rate 100bp

Counterparty Risk Weight (CP-RW) 100%

FCCM Volatility Adjustment 

Haircut*
7%(2)

Hair Cut Applied to Client Trades 0%

Target RoE 12%

Operating Assumptions(2)

Cost / Income Ratio 55%

Tax Rate 35%

How much capital do I need to support 70m of RWA?

How much gross revenue do I generate?

£1bln X 100bp = £10m

What is my NET revenue?

PBT: £10m – C/I Ratio = £4.5m Net Income: £4.5m – Tax = £2.925m

What do my returns based on RWA exposure look like?

Return on RWA

Gross PBT

= 130%
£10m

£7.7m
= 58%

£4.5m

£7.7m
=  38%

£2.9m

£7.7m

NET

How many RWA’s are produced 

with the given trade assumption?
RWA = EAD x CPRW  
EAD: £1bln x 7% = 70m
CPRW: 100%
RWA = 70m

11%   = 
£70m

X
X   =   £7.7m
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Repo Returns Under Leverage Returns (RoLBS)?

___________________________
1. Note: Figures illustrative ONLY.
2. PBT = Pre Tax Profit.

Assumptions

BCBS 270 Balance Sheet £1bln

PnL Flat 1YR Run Rate 100bp

Target RoE 12%

Operating Assumptions(1)

Cost / Income (C/I) Ratio 55%

Tax Rate 35%

How much capital does a bank need to support £1bln of Repo?

4%   = 
X

£1bln
X   =   £40m

How much gross revenue do I generate?

£1bln x 100bp = £10m

What is my NET revenue?

PBT: £10m – C/I Ratio = £4.5m Net Income: £4.5m – 35% Tax Rate = £2.925m

What do my Repo returns on leverage balance sheet look like?

=  25%
£10m

£40m

Return on Leverage Balance Sheet (LBS)

Gross

= 11.25%
£4.5m

£40m

PBT(2)

=  7.3%
£2.9m

£40m

NET

To achieve a 12% targeted return

Increase revenue by £6.4m (+64%) 

Reduce Balance sheet to £610m (-39%)
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The lifecycle of a triparty repo trade
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Definition
A repurchase agreement, or repo, that is managed and monitored a triparty collateral 

management agent

Triparty 
repo is 

used for

Financing of 
inventory

To support 
market-making 

and liquidity 
management

A safer 
alternative to 
unsecured 
deposits

Open market 
operations

Triparty 
repo is 
used by

Dealers Banks
Sovereigns, 
Supras and 
Agencies

Corporates, 
Asset Managers, 

Insurance

Triparty 
agents 
include

Clearstream & 
Euroclear

BNY Mellon & 
JP Morgan

SIS
Domestic 

custodians

Global Funding & Financing
What is triparty repo?

247

Benefits of 
Triparty

Outsource administration to a neutral third-party

Access a standardized, scalable collateral management solution for end users



Global Funding & Financing
The mechanics of traditional triparty repo
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1. Cash Provider sends an 

offer request  to its 

preferred counterparties

2. Cash Taker provides a bid 

to the Cash Provider

3. If quote is accepted, both 

parties confirm full trade 

details

4. Trade details are routed to 

triparty agent as an RQV or 

triparty notification

5. CMAX confirms transaction 

matching and initiates 

opening and eligibility 

checks

6. DVP settlement

7. The triparty agent continues 

to value and manage the 

collateral throughout the 

lifecycle of the trade 

(opening, margin calls, 

substitutions, closing)

Cash Provider

Voice or OTC venue* 

1

Triparty Agent

• Trade matching

• Basket confirmation

• Eligibility check

• DVP processing

• Interest accruals

• Margin calls and substitutions
Collateral

Receiver

2

4

3

5

3

Collateral

Giver

Triparty

Account

7

5

Cash Taker

6 6

Quote

‘Collateral basket’

*automated trading systems are starting to be introduced into triparty repo markets, in particular for B2C activities



Definition
After the initial opening of the triparty repo, the operational lifecycle includes a number of 

specific events that are managed by the triparty agent. This includes margin calls, 
substitutions, corporate action processing and optimisation

Margin calls 
are 

triggered by
Price changes

Change in 
exposure value

Corporate action Interest payment

A 
substitution 
is triggered 

by

Bilateral recall Corporate action Ineligibility event Exclusion

Collateral is 
optimized 
because of

Three-way 
substitution

Portfolio 
rebalancing

Cheapest to 
deliver rules

Other firm 
funding 

requirement

Global Funding & Financing
Understanding the key elements of the operational lifecycle

249

US vs 
European 
Triparty

After the financial crisis of 2007 – 2009, US triparty repo market reform was necessary to 
reduce systemic risk and the potential vulnerability of the two triparty clearing banks. US 

triparty now works in a broadly similar fashion to European triparty.
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Comparing traditional triparty repo and GC basket financing
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▪ Disclosed trading

▪ Counterparties face each 

other from a risk perspective

▪ 1:1 legal set-up

▪ Customised or standardized 

collateral baskets

▪ Wide range of currencies 

and asset classes

▪ All transactions are cleared 

on a gross basis

▪ Requires the services of a 

triparty agent

Triparty 

Repo

In addition to traditional triparty repo arrangements, the ability to financing general collateral (GC) baskets via central counterparties has 

become more commonplace. This is largely down to an increasing demand for standardized baskets, an increasing use of technology across 

the securities finance value chain and regulatory pressures that encourage central clearing and promote the advantages of netting.

Client

Voice / OTC venue / ATS Trading

CCP Clearing

Triparty Agent

Collateral 

Management

Settlement

Custody

GC basket 

financing

▪ Disclosed ‘give-up’ or 

anonymous screen trading

▪ All counterparties face the 

CCP from a risk perspective

▪ n:n legal set-up

▪ Standardized baskets

▪ Narrower range for 

currencies and asset 

classes

▪ All transactions are cleared 

on a net basis

▪ Requires membership of an 

eligible CCP and a triparty 

agent



Global Funding & Financing
Collateral re-use opportunities and triparty repo
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• Mobility and velocity of collateral has become more important in light of recent regulatory changes. Banks are focusing efforts more and 

more on efficient inventory management and looking to optimize their ability to re-use collateral as far as possible. In fact, the capital 

savings that can be achieved through the maximisation of collateral efficiency are yet to be realized by many financial institutions.

▪ Mobilize collateral to 

cover:

▪ Liquidity management and 

x-ccy repo activities

▪ Raise cash for variation 

margin

▪ Uncleared initial margin 

requirements

▪ CCP margining

▪ Central bank obligations

▪ Liquidity buffer

▪ Collateralization of 

cleared or uncleared

securities lending 

activities

▪ Intra-group activities 

including credit lines

▪ Structured products 

including collateralized 

issuance

▪ Re-use of pledged assets 

also possible under some 

jurisdictions

▪ Triparty interoperability

Re-use 

options

Cash Provider 

(Collateral 
Receiver)

Cash Taker

(Collateral 
Giver)

Cross-currency 
trading

VM

IM Seg

CCP margining

Liquidity access

Seclend
collateralisation

Intra-group 
activities

Structured 
products

Automatic substitution across the whole transaction chain
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✓ Complete customer 

and account 

application form 

✓ Submit required due 

diligence documents

✓ Complete connectivity 

application forms

✓ Provide tax 

documentation

✓ Complete CMSA + 

bilateral repo 

documents

✓ Agree collateral 

schedule with your 

counterparty

✓ Agree trading venue 

(and complete 

relevant 

documentation)

✓ Confirm project 

milestones

✓ Confirm instruction 

management and 

reporting options 

✓ Confirm account 

opening

✓ Undertake UAT and 

production testing

✓ Go live!

Agree your docs Complete set-upChoose triparty agent

To get started in triparty repo, you need to do the following



Global Funding & Financing
Legal set-up of triparty repo
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CG

CR

Collateral Management 

Service Agreement

CR CR

CG CG

CG

CR

CG CG

CR CR

GMRA GMRAGMRA

GMRA GMRA GMRA

GMRA GMRA GMRA

To start trading in triparty repo, counterparties need both a bilateral repo agreement - industry standard (GMRA, MRA), local equivalent 

(DRV, FBF) or multilateral terms (CRC’s) – plus a triparty collateral management service agreement. Both of these documents provide the 

legal framework for the relationship, the terms and conditions for the collateral management process as well as detail what happens in the 

event of a default or insolvency of a counterparty.

▪ Standardized repurchase 

agreement terms

▪ May be appended by 

supplemental terms and 

conditions and other 

annexes

▪ May be updated to reflect 

changes to legal structure or 

regulatory change

▪ Legal opinions available to 

evidence enforceability and 

netting capacity.

Bilateral 

terms

Triparty 

terms

▪ Standardized collateral 

management terms

▪ May be limited to repo or 

used for wider multi-product 

set-up

▪ Confirms account set-up

▪ Defines the role of the cash 

provider / collateral receiver 

and cash taker / collateral 

giver

▪ Defines the obligations of 

triparty agent
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Agreeing triparty collateral eligibility criteria 
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▪ Create eligibility rules based 

upon single or multiple 

conditions

▪ Rules can be used to define 

eligibility, haircuts and 

concentration limits

▪ Field values include:

▪ Asset Class or Type

▪ Credit Rating

▪ Currency

▪ Issuer or Risk Country

▪ Underlying asset location

▪ Indices or baskets

▪ Industry sector

▪ Issuer or UPID

▪ Security identifier

▪ Regulatory classification*

▪ Eligibility rules can also be 

used by the collateral giver 

to trigger ad-hoc portfolio 

optimisation

▪ Eligibility rules are visible in 

via online portal or file 

download

Eligibility 

criteria

In addition to the collateral management service agreement, it is the collateral eligibility criteria that forms the backbone of the secured 

funding relationship. This document allows clients to choose a standardized basket or to set specific eligibility rules as part of a customized 

basket. This is then offered to either one or multiple counterparties at the same time. The counterparty then accepts the basket either in 

paper or electronic form.

*Bloomberg asset classification (uncleared margin rules)
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▪ Fixed percentage amounts 

per asset or security

▪ Based upon eligibility criteria 

options

▪ Additional cross-currency 

haircuts can be stipulated

▪ Dynamic haircut options are 

also available based upon 

price age

▪ Mark-to-market processes 

take place at least once per 

day

▪ Issuer or UPI limit

▪ Security limit per ISIN

▪ Issued amount limit

▪ Absolute limits in currency 

amount

▪ Combination limit options

▪ Regulatory concentration 

limits e.g. uncleared margin 

rules, UCITS V

▪ Limits applied post-haircut 

but pre-allocation

▪ Automated breach monitor

Haircuts

Cash providers understand that they need to protect themselves from market volatility and wrong-way risk. For this reason, a triparty agent 

will provide all of its counterparties with different haircut and concentration limit options as part of its triparty collateral management 

process. 

100%

= Market Value

102%

= Market Value + Haircut

Concentration 

Limits

Maximum 25% or absolute 

amount limit
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• As electronic trading and real-time processing grow in importance, integrated end to end processing is becoming standard features of 

triparty repo. In addition to supporting traditional SWIFT reporting options, triparty agents not only provide online portal access to clients 

but also have the ability to integrate middleware or vendor solutions as part of the overall lifecycle management workflow.

Portal access SWIFT Trading venue

Clearstream’s 

online portal

Secure financial

messaging

Multi-user triparty 

repo execution

Simulation

• Forecast reports Yes - -

Execution*

• Price discovery - - Yes

Triparty notification

• Online entry

• Upload

Yes

Yes

-

Yes

Yes

Yes

Reconciliation

• Matching

• Statements

• Real-time 

confirmation

Yes

Yes

Yes

Yes

Yes

Yes

Yes

-

-

Cash processing

• Cash instructions

• Cash reporting

Yes

Yes

Yes

Yes

-

-

▪ Forecast reports show 

predicted pre-trade collateral 

availability positions

▪ Execution venues support 

price discovery as well as 

automated downstream 

processing

▪ Online entry or upload of 

triparty transactions by each 

counterparty is possible

▪ Full downstream 

processing is automated 

and each stage in the 

lifecycle is tracked and 

reported

▪ Dedicated collateral 

management reporting can 

be provided

▪ Standard settlement and 

position reconciliation 

reporting is also available

▪ Cash management and 

funding reporting is also 

offered as standard

▪ Bespoke reporting options 

can also be supported.

Transaction 

Lifecycle
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Products

▪ Funding

▪ Financing

▪ Collateral Management

Asset Classes

▪ Non-Cash
̶ Fixed Income

̶ Equities

̶ Funds

▪ Cash

Counterparties

▪ Sovereigns, Supras & 

Agencies

▪ Banks & FI’s

▪ Real Money
̶ Corporates

̶ Insurance

̶ Asset Managers

Central Clearing

▪ CCP choice

▪ ‘Pooled’ Baskets

▪ Single ISIN markets

Collateral Locations

▪ ICSD

▪ CSD

▪ Custodian

▪ Interoperability

Operational

▪ Eligibility criteria

▪ Optimisation

▪ Instructions & 

Reporting

Technical

▪ Message Media

▪ Vendor or platform 

integration

Legal

▪ Collateral Agreement

▪ Bilateral Agreement

▪ Account set-up

▪ Appendices & other 

documents

• As triparty repo markets have evolved over time, triparty agents have been asked to make their services more flexible and 

comprehensive for their clients. The following lists the key points that anyone needs to consider when looking to select the most 

appropriate triparty repo solution. 
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Survey overview

• outstanding value of contracts at close of business on Wednesday, 8th June 2016

• 65 responses (-2)

32nd European repo market survey conducted in December 2016



Headline numbers

• December 2016 EUR 5,656 billion

• June 2016 EUR 5,379 billion

• December 2015 EUR 5,608 billion

• June 2015 EUR 5,612 billion

• December 2014 EUR 5,500 billion

• June 2014 EUR 5,782 billion

• December 2014 EUR 5,499 billion

• June 2013 EUR 6,076 billion

• December 2012 EUR 5,611 billion

• June 2012 EUR 5,647 billion

• December 2011 EUR 6,204 billion

• June 2011 EUR 6,124 billion

• December 2010 EUR 5,908 billion

32nd European repo market survey conducted in December 2016



Headline numbers

32nd European repo market survey conducted in December 2016
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Comparable market growth

• headline number: +0.9% year-on-year; +5.2% since June 2016 

• for 61 respondents participating in last 3 surveys: +0.8% year-on-year; +2.4% since June 2016

32nd European repo market survey conducted in December 2016



Trading analysis

32nd European repo market survey conducted in December 2016

direct
48.6%
(45.9%)

triparty
12.0%
(10.0%)

broker
10.5%
(11.1%)

ATS
28.9%
(33.0%) bilaterally-negotiated

by phone or EM

bilaterally-settled

bilaterally-negotiated 

by phone or EM

triparty-settled

arranged by voice-broker

bilaterally-settled

automatic trading system

includes GC Pooling

bilaterally/triparty/CCP-settled



Trading Analysis

32nd European repo market survey conducted in December 2016
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Trading analysis

0%
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Trading Analysis (directly reported by providers)
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Geographical Analysis
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Geographical Analysis
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Geographic Analysis
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Business cleared across CCP
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Currency Analysis
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Currency Analysis
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Collateral Analysis
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Collateral Analysis --- Core Eurozone
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Collateral Analysis --- Peripheral Eurozone
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Collateral Analysis
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Collateral Analysis
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Maturity Analysis
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Maturity Analysis
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Maturity Analysis

32nd European repo market survey conducted in December 2016

0%

5%

10%

15%

20%

25%

30%

35%

J
u

n
-0

1

J
u

n
-0

2

J
u

n
-0

3

J
u

n
-0

4

J
u

n
-0

5

J
u

n
-0

6

J
u

n
-0

7

J
u

n
-0

8

J
u

n
-0

9

J
u

n
-1

0

J
u

n
-1

1

J
u
n
-1

2

J
u

n
-1

3

J
u

n
-1

4

J
u

n
-1

5

1D

2D-
1W

Lehman LTRO



Maturity Analysis
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Maturity Analysis
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32nd European repo market survey conducted in December 2016

fixed

81.4% 
(82.5%)

floating

12.1%
(10.8%)

open

6.4%
(6.7%)



Next Survey

Wednesday, 7th June 2017
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ICMA Workshop: Professional Repo and Collateral 
Management 
1-2 June 2017


