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Lecture I_1
· Most funding comes from debt and whichever way you look at it, the debt counts for about 85% are funded by debt (8) 
· This chart shows that the debt levels are increasing over time (9)
· Sifma.com for data on the bond markets (10)
· The three broad asset classes are: (10)
· Treasury & Agency (34%), Money Market (7%)
· As you can see about 40% is mostly risk free 
· Municipal and corporate (33%)
· ABS and MBS (27%) 
· The fact that the US debt is going up accounts for the increase from 26% to 34% (11)
· ABS & MBS increases and then in 2007 they started defaulting and decreased (11)
· Short term – decreased because securitization got hit and it suffered (11)
· This shows the relative size of the market in terms of the secondary markets and it shows that 63% of trading is only for 40% of the debt, municipal and corporate is unusually low considering how much debt there is (14)
· Insurance companies are the biggest balance sheet holders of corporate debt and mutual funds tend to own a lot of municipal debt (17)
· Think of number of trades as a proxy for liquidating
· Bond spread are difference between the yields on treasury securities and corporate securities 
· Bond pricing is very specific to industry, ratings, maturity and other characteristics (18)
·  Any shock to the equity market effects the bond market – it creates an increase in borrowing cost 
· Go to website on slide 18
· CUSIP – first 6 digits are specific to the underlying company, the next 3 are specific to the issue (Bloomberg slide)
· This is just showing the priority of the debt holders in the event of a liquidation(25)
· The important thing to note is the average recovery rates – this is important for assessing default risk – look at the formula (28)
· The higher the recovery rate, the lower risk of default (29) this spread represents two key variables – chance of default, chance of recovery 
· Credit risk is broken down into these two defaults (29)
· When looking at all types of debt, the probably of default does not change for any class – the only thing that changes is the recovery rate – so for lower issues, the recovery rate is less, they get lower ratings, and have a higher credit risk (29) 
· Debentures could be any kind of asset 
· 144 A is high risk, small company, low ratings and they usually can’t go to the public debt because costs are high, so they issue debt to a few qualified investors who base their decision on disclosed information (29)
· Chapter 7 – simply bankrupt 
· Chapter 11 – renegotiate with existing debt holders – drop coupon, drop principal, extend time but something has to be done. Recapitalization is rare but also happens – give debt holders equity (32)
· Whenever there is a bankruptcy government gets paid first (32)
· Medium term notes  - also bonds and is a self-registered debt that is raised in pieces – they are structured and coupons can be indexed with lots of customization (35)
· Underwriters buy it from the company and sell it at different times (35)
· Medium term notes are not considered a part of regular debt (35) they are a lot more liquid and the spreads are lower compared to longer term bonds – they have lowered credit risks and the firms are timing these issues when it is cheaper for them to do so 
· With corporate debt, you could recall the debt prior to maturity (callability) (43)
· With mortgages, the homeowner can recall the loan (prepayment) (43)
· Modeling prepayment and callability are pretty similar to each other – prepayment risk is very critical (43)
· Callability – the debt is retired prematurely  (44)
· Firm wants to have the option of tapping into cheaper capital when interest rates drop or improvements in the firm’s credit rating
· Firms will have to offer a premium – this is done by selling them at a slightly lower price or giving them a slightly higher yield 
· Financial flexibility (45) they try to reduce their cost of borrowing and they can do that by:
· Having a call protection period 
· There are two types of callable bonds: (46)
· Single call date
· 
· Multiple call dates or callable schedule
· Schedule of callable bonds that reduce debt over time
· Continuously callable means that there is only a 10 days’ notice that is required 
· Callable vs. Refunding Provisions (50)
· To call this bond back we need capital – we need to raise capital
· This can be done by issuing new debt or issuing equity – new stock, or cash from retained earnings 
· You can use many sources of capital to fund this operation 
· When a bond is refundable you can only use new debt to call that bond – you cannot use any cash or equity
· Whereas, callable means that they can use many different forms of calling that debt 
· Callable yields are higher than refundable because the firm can use many ways to call the bond and has a higher  probably of actually calling that bond 
· Make-Whole Call Provision (51)
· This is a very important characteristic for a bond 
· The premium that gets added on depends on characteristics of the firm
· In the example it’s +15 basis points 
· Quaker State (52)
· They are basically saying that if the firm recalls the debt, they will pay the maximum of these two values 
· Make-Whole Call vs. Fixed Call (56)
· The arrow is important – the furthest on the left will have lowest yields and the furthest right will be highest **** Arrow is the key message showing the cheapest to most expensive way to finance debt 
· The make-whole provision is a good one because it’s a good trade-off between flexibility and cost
· This make-whole provision could get expensive depending on the underlying risk 
· Financial Flexibility (55)
· Sometimes a firm would want to retire a debt issue 
· Tender offer is where you go out and buy the existing bonds – they could end up paying a high premium 
· Slide 61
· You have to find the highest bid and lowest ask 
· The bid-ask spread will be 5/32 in this case  95 22/32 – 95 17/32 and the difference is 5/32
· The higher the bid ask spread, the tighter the spread
· In bond markets there is often a bigger spread than the equity markets 
· If the Ask P > Bid P – the Ask Y will be lower  (62)
· You can post in terms of prices or in terms of yield – same thing
· Two Kinds of Bond Prices
· Full Price
· This does not include the accrued interest – just the price of the bond itself
· Actual Price
· Clean price includes the bond and accrued interest 
· Bloomberg prices the clean price 
· Slide 74
· Zero coupon bonds have the same clean and dirty price obviously 
· Dirty Price – Clean Price = Accrued Interest 
· Calculating Bond Returns  (75)
· Doesn’t matter which ne you use but be consistent 
· How does equity risk differ from bond risk (82)
· Debt – yield spread 
· In the bond markets we’re very concerned with the Treasury or Spot Curve and then the corporate bonds will have a premium on top of that 
· You’re trying to find the bond spread or bond return 
· The primary variables for bonds: (when you build a model, these 5 factors are your regressions)
· Credit risk – default or not default, and what are the recovery rates (probability of default*recover rate) 
· Liquidity risk – ability to sell or buy whenever you want 
· Tax compensation – taking the same idea and putting it into a modeling perspective where you have a dependent variable, which is the spread, and trying to explain those with a regression 
· Clientele effects – some people may only want to buy long term bonds and others who want to buy only short term – separated in the maturity spectrum 
· Aggregate factors 
· Term structure factor – look at the yield curve and look at the different between a 10 year bond and a 3 month bill – that difference is the spread/slope 
· Default factor – every day you find out the difference between a AAA bond and a BAA bond – default premium 
· With equity:
· CAPM – beta is the regression 
· Size – small firms require higher returns 
· Book to market – 
· Think of these as your three different betas 
· You will demand a higher yield on a bond when there is higher tax
· Three Types of Credit Rating Information (84)
· Ratings information
· Rating (or credit) watch information
· Rating outlook information
· They are doing these three kinds of announcements at points in time 
· Stock markets react most to rating or watch information 
· Ratings and Conflicts of Interest (85)
· Corporations pay for these companies to do bond ratings and they’re the ones being rated 
· By default these rates have been smoothed over 
· A very different model has been used 
· Rating Transition Matrix (88)
· Example Baa – probability it’ll stay in the same rating is 84.50% but the probability is going to be upgraded is 5.49% (4.60% + 0.74% + 0.15%)
· Liquidity Risk (90)
· Four dimensions of liquidity:
· Large quantities of a securities
· Quickly processed
· Minimal trading costs
· Little price impact 
· Volume is only one aspect of liquidity – volume and liquidity can go in the opposite direction
· Liquidity is a four dimension concept, liquidity there is only one
· Liquidity is very important for determining prices in the bond market (91) This slide lists 9 liquidity measures 
· The more number of matrix prices, it is less liquid (91)
· Number of contributors (91) – however many banks are willing to make a market for a certain bond 
· Treasury auctions their debt (93) through primary dealers – big banks, typically national banks, done on a periodic basis 
· Auctions happen every week, quarter, etc. 
· Auctions are a way to fund this debt 
· If a country does not issue debt then they will come to a grinding halt 
· The moment the new auction is done, the old treasury securities they become off-run – the new ones are considered on the run 
· Time 0 is the time when the brand new auction is done – prior to this, then the high levels represent the debt being issued by the government 
· When a bond becomes off the run, the trading volume plummets 
· Any debt that is auctioned in periodic cycles has this phenomenon of off-the-run on-the-run
· Traders also use other measures of liquidity (94)
· Trades happen somewhere within the bid-ask spread  (94) 
· If there is a large spread, it is less liquid 
· Don’t go too far into detail for this 
· Aihud measure: if there is a lot of volatility then the price will be very effected  
Lecture I_2 
· 99% of debt is in the dealer market (3)
· ICAP is an electronic ECM based out of England 
· They have a global presence and cover all kinds of markets 
· DBL were issuing so much high yield debt and finally the whole market tanked and collapsed because they could not pay the interest (5)
· The regulators tried to bring transparency into the market in terms of trading 
· Trustee makes sure that the bond issuance meets the conditions of the indenture 
· These covenants are drafted by the underwriters 
· You can raise capital through equity and debt – and through debt you have many different tranches (7)
· This debt can be decomposed into three ways 
· Public market
· 144A issue
· Let’s say this is US and this is Canada 
· There are small firms operating in the US and there are emerging markets outside of US
· These small US firms want to raise capital 
· Firms in emerging markets want to raise debt 
· 144A market – run by QIBs who are institutional investors – the QIBs buy these securities and for about 2 years or so they are buying and selling amongst themselves – liquidity is driven by them. After 2 years is up, they then sell to the public market 
· Private placement 
· Debt issuance to traditional institutional investors 
· If you take the entire debt of all US companies – only about 20% of their debt capital is public, 56% is through bank loans, 15% is through 44A, 7% of traditional private debt (9)
· If you go to the emerging markets, you can see that the bank loans are much bigger than they are in the US – closer to 70% - 80% - banks play a huge role 
· Most of the public debt is investment grade, most of the 144A is not investment grade (10) 
· Most of this convertible debt is 144A (11)
· Depending on the type of firm, they would generally issue different types of debt (12)
· Typically firms graduate from 144A debt to public debt by establishing a solid credit reputation (12) This 144A gets eased into the market as pubic debt 
· People like using 144A because it is quicker to get and there is no public information disclosure (13)
· When you think about Treasury debt, you really think about the different segments (15)
· There are 4 instruments /8 instruments  out there (15)
· The US Treasury is borrowing to fund their budget deficit and the Fed helps the US Treasury to raise debt – and the Fed conducts these auctions (16)
· Fed acts on behalf of the Treasury to sell these bonds 
· They sell to primary dealers at auctions 
· Once the dealers buy the debt from the Treasury, then they trade – this trading volume is a lot – 90% of the volume happens between dealers then the rest they sell to external sources 
· You have this Treasury sitting at the top  then you have the Federal Reserve who is acting on behalf of the Treasury selling the securities to primary dealers who are buying the securities. There are about 30 primary dealers and there is information flow that goes back and forth from the primary dealers and the Fed
· Primary dealers are helping to gather information for the Fed 
· Between the auction announcement and the bidding dates, there is a book building phase (21)
· All this example is saying is there is a 2 year bond being auctioned off and they want to raise $18 billion. The dates are listed pretty clearly. On the auction date, $18 billion will be raised in the market in the form of 2 year debt interest paid semi-annually. At this point we don’t know the coupon yet. Anywhere between the announcement and settlement date there is book building that occurs (23)
· This is after the auction – we find out the coupon. The total bids for this auction were $52.768 billion but they only wanted to raise $18 billion. They immediate allot the non-competitive bids ($0.702 billion) and the remainder are allocated to the competitive bids at the lowest yield ($17.298 billion). The Federal Reserve also bought some of this debt at $4.777 billion.  (24)
· Book Building – Primary Dealers can’t just say they don’t want to participate – they need to participate. The Primary Dealers have a trading desk, the Treasury trading desk. Each one makes a judgement call about how the market is going to end up. During this book building they are trying to figure out if the price is going up or down. If the price is going up, they want to use the repo markets.
· No matter what happens, the primary dealers have to buy these bonds. Once they buy them, they have a choice in terms of what to do with them – depending on whether they have a short or long view on the value of these bonds
· There are 3 important dates (columns) in the auction. This chart is basically a timeline: (22)
· Announcement date: 
· Auction date:
· Settlement Date:
· There are two kinds of auctions: Dutch auction, and the discriminatory price auction (25)
· Non-competitive means that they want to buy the issue no matter what the price is, so they only specific the quantity that they want to purchase – in this slide there is $1 billion(26)
· This slide shows two dealers who are interested in purchasing the issue at certain prices. The Treasury wants to sell at the highest price (lowest yield) and the buyer wants to buy at the lowest price (highest yield). The Federal Reserve will aggregate the demand functions from all the dealers and total them. The Federal Reserve starts adding up the quantity. The Federal Reserve is acting like an auctioneer. This coupon of 5.73% that is the stop-out yield – is then rounded down to the nearest 1/8th – you don’t round to the nearest, you round down – everybody gets the same yield in a Dutch auction. All of these bids are filled at 5.625% even if people bid lower than that, they get the same issue with the same coupon(27) 
· The higher the bid-cover ratio – the more interest in this (28)
· You can also add the non-competitive if you want to – to both the numerator and denominator (28) 
· When the bid-cover ratio is high, it could be because the amount awarded is low. For given bids received, the amount awarded is low, the ratio goes up. If the ratio is high, then yield will tend to be lower and this will lower the cost of borrowing. This is because the yield gets stopped-out at a lower yield. The Federal Reserve uses the ratio to estimate the cost of borrowing.  (28)
· If there are identical bids and not enough issuance to fill the demand, then they will be allocated equally among parties who bid on them
· Bank of Canada website has information on the previous auctions and other statistics like auction coverage (bid-coverage ratio) 
· Discriminatory Price Auction (29)
· The bidding is originally the same style. The Federal Reserve aggregates all of these orders – then what happens is you go through the same process, and then when the demand and supply gets equilibrated, each investor gets what they bid. Each investor pays a different price depending on their bid. The coupon is the weighted average of all of these years then you round it down to the nearest 1/8th (30)
· If somebody is aggressively bidding, then it is possible that his bid will be accepted but it’ll be at a cost because he’ll pay too much relative to the rest of the market. This is referred to as the winner’s curse (30)
· In the Dutch Auction everybody pays the same price and same yield. But in Discriminatory Auctions, everybody pays a different price and yield. 
· Each method has its pros and cons
· What are non-competitive bidders paying as a price? It depends on the auction. In uniform they will pay the same price as everyone else. In discriminatory they will pay some sort of weighted average of the winning yields. 
· Typically the discriminatory auction will be good for the Treasury and keep the cost down – however, there could be situations where people start bidding down the price – bid sharing. This will increase the borrowing cost 
· Discriminatory price auction will have unique benefits but they tend to use a combination of the two 
· The primary dealers buy this debt, and then they buy and sell them between themselves. Depending on the positive or negative outlook on each dealer. 90% of the volume is intra-dealer and 10% is traded outside such as buy-side institutions (34)
· This is round the clock trading because it is not traded on an exchange (34) This is a very important difference in contrast to equity
· FRBNY – this is the part of the Federal Reserve that is actually doing these auctions – these guys want to find out what the market is thinking all the time (34)
· These IDBs – the dealers are doing this trading anonymously. IDB is inter-dealer brokers (six of them in the USA). (35)
· These IDBs are helping the dealers link together and provide liquidity to these dealers (37)
· There are two kinds of Fed Fund Rate – Federal Fund Rate and discount rate  discount rates are much higher than the Federal Fund Rate (45) 
· Typically on a daily basis, the banks need to meet certain reserve requirements – these requirements imply that they have to maintain certain balances (46)
· Banks may not have these funds for deposit on a daily level 
· A surplus bank will lend to a deficit bank overnight for a certain day. That happens every day where banks are essentially borrowing from each other to maintain certain requirements – federal funds market 
· In the Federal Fund Rate market the banks are borrowing amongst themselves – and that rate they borrow at is the Federal Funds Rate (48)
· If you publish an average borrowing rate – average borrowing rate is called the Effective Rate – effective rate is simply some kind of an average rate (49)
· There is a Target Rate and an Effective Rate (50)
· These rates depart from the Effective Rates during the crisis (50)
· Effective rate gets set on an interbank daily borrowing rate and the target rate is set in meeting and such
· In order to make sure the effective rate is as close to the target rate as possible the central bank does two things (50)
· Treasury repo market (55)
· Conducted on almost a daily basis as needed
· Reverse repo to soak up the money supply
· Repo to loan money and increase the money supply
· Basically lending money to repos or taking money with reverse repos
· Trying to make sure that the overall credit conditions are such that the effective rate is close to the target
· Open market operations (51)
· Pumping in liquidity or taking out liquidity
· Buying and selling security to primary dealers, increasing or decreasing money supply
· Federal reserve wants to make sure that the effective rate is as close to the target rate
· Federal Reserve is doing this with the primary dealers 
· When borrowing rates drop for the primary dealers then the effect is driven down stream
· Federal Reserve is buying and selling securities to the primary dealers
· They can also do operation twist
· This is when the Fed lowered the short-term rates and increased the long-term rates – reduces borrowing costs for agents of the economy 
· There was a lot of money flowing into the short end of the yield curve 
· Everybody was dumping risky assets and going to short-term treasuries
· The short-term prices went up and the yields went down until eventually you could borrow money in the short term at 0 cost
· People fleeing from the long end to the short term part of the yield curve
· The Fed – in order to fix the yield curve (operation twist) would sell short-term instruments and long long-term instruments  slowly the yield curve became a little flatter 
· This is a type of Open Market Operation – typical operation is when they try to target a rate but it also includes twisting of the yield curve
· Quantitative Easing – the Fed is basically buying assets from banks and the Fed is pumping in the dollars
· This is also a type of open market operation 
· This is done to try to jump start the economy but in the long term it hurts 
· The money is all going to the emerging markets 
· “Expanding the balance sheet” 
· End outcome is that there is more lending in the economy and lending rates will drop 
· The question becomes what happens to the effective federal funds rate? (58)
· Effective rate in Canada is called the overnight rate 
· If they want to keep the rate of inflation up lowering interest rates 
· Overnight rates go down  dollar goes down 
· When foreign investors look to invest – when interest rates go down – these foreign investors are less attracted to your government bonds
· If the dollar goes down you can then export more in the economy and are less inclined to import goods 
· They want to control inflation 
· This shows that changes in the target and effective rate effects a lot of other factors in the economy 
· On a daily basis banks borrow from each other in order to meet reserve requirements. However banks can also borrow from the central bank. Typically the discount rate is 25 basis points compared to the Federal Fund Rate (63)
· Bank can capitalize the balance sheet by selling assets – the more it sold, the more the prices dropped. The only way the bank could raise capital was to go to the central bank and post these shitty assets as collateral (62)
· There is a bad stigma involved with this because it signals you’re in trouble – sends a signal to the market that the bank is no good (62)
· Discount rate market gets used when banks need to borrow directly from the central bank (62)
· Fed Fund Rate can provide a range whereas the discount rate can be an actual rate (62)
· Discount rate is usually the highest, followed by the LIBOR, then the Target Fed Funds Rate, and the lowest is the REPO rate (59) 
· Banks are borrowing in the domestic market or international (60)
· Domestically they can borrow in the REPO market or the Fed Funds Market 
· REPO market is basically the bread and butter of the wall street banks – it si a funding source for banks 
· Internationally they can go to the LIBOR market – it fairly big 
· You can go and borrow in international markets 
· These 16 – 20 banks submit their borrowing rate to a central party and then the LIBOR gets calculated 
· They take out the top 25% and the lowest 25% and then take the median or average of the remaining banks to create the LIBOR
· This applies for several currencies 
· When banks borrow they only look at 1 year – essentially just money markets
· LIBOR is more due to counterparty and liquidity risk 
· Key thing – one of the payoffs you’re going to receive from a TIPS bond – there (69)
· TIPS are auctioned the same as treasury 
· The coupon rates stay the same but it is the principal that keeps on changing based on underlying inflation – if inflation keeps changing, the principal keeps changing 
· If inflation goes up, the principal will be scaled up so it’s good, even though the coupon rate is fixed. When inflation becomes negative, the principal starts eroding away and the coupon will start to diminish over time (71)
· Terminal is a principal projection. No matter what you’re going to get your $100 and then plus any inflation on top of that. But if there is heavy deflation, you are still guaranteed that $100 at a minimum as a terminal value (74)
· The blue line is the treasury spot curve – corporate spot curve is sitting on top of the treasury curve. TIPS curve would be sitting underneath the treasury line. The gap between the TIPS curve and the treasury curve you can think of this as the implicit inflation (76)
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· REPO market involves two major players (3)
· Bank Holding Company
· Typically banks who are borrowing and lending 
· Primary Dealers
· FRBNY holds auctions
· Forced to participate in the auction and then they take positions 
· Buy the treasury through auctions and depending on the outlook on future prices, they either hold them for a long time or sell them
· REPO is just a collateralized borrowing (4) 
· This is essentially a long forward contract 
· REPO  Borrowing  Long Forward Contract
· Reverse REPO  Lending  Short Forward Contract 
· Implied REPO rate is a discount instrument 
· We are trying to understand this $6 billion market coming directly from the dealers 
· Tri-Party REPO means that there is an intermediary in between called the custodian or clearing bank (12)
· Long Position – long the underlying security – will make money when repo costs are lower than interest generated – used when bullish on the underlying bond (24)
· Short Position – bearish on the bond – basically short selling the bond and you will purchase it later – sometimes expensive because you have to post collateral (27) 
· The basic idea here is that when you’re using this repo, the underlying collateral, as long as it’s  treasury debt , agency, or MBS are highly liquid and have low default risk (17)
· Repo market is a source of capital for banks if they want to take long or short positions 
· Repo is a synthetic way of doing long forward positions in the market 
· Reverse repo is a synthetic way of doing a short forward position – short position initially borrows the security 
· This is a very important diagram (23)
· Dealer A is borrowing dollars and he is going to pay that money back at the end + interest (23)
· The guy who does the repo, he knows how much he’s going to pay right now – this is the forward price – the price to buy the bond – this is equal to the face value + interest 
· Forward price is the price the long position pays to the short position 
· Repo Market
· General collateral
· Treasury (30%) and agency bonds (10%)
· MBSs, CMOs (20%) 
· Special repo
· Hard assets that are used in repos – typically 10 year bonds 
· These are typically the assets used in the repo market (18)
· Federal Fund Rate is the axis or band that effects interest rates in the economy (19)
· GC rates are on the left panel (19) 
· Federal Fund Target Rate is a straight horizontal line, the effective FF rate fluctuates around the target, then the GC rate fluctuates below, and LIBOR fluctuates above (19)
· This is collateralized borrowing (19) so that’s why the GC rate tends to be lower than the Federal Fund rate. Even lower than the GC are the Special Repo Rates 
· GC = Generalized Collateral 
· Sometimes there is a counter party risk when the interest rates are so low. This picture shows how many GC collaterals are not delivered – happens because interest rates are low and opportunity costs are low. If you deliver one week late then the interest on that one week is not a huge deal  (20)
· A synthetic way of going long is using the repo market – going long on a bond 
· May 14 he wants to buy the bond and it will mature in August 15 2007. That means that February 15th is the other coupon date. (34)
· How much is he going to pay for the bond? The price he bought it at would be his breakeven price 
· Clean price is 118.842 – to find out the dirty price you need to find out accrued interest (35) and add it
· Then scale this up to $10 million - total price is 12,041,177 which is the total price 
· This 12,041,177 is his break-even dirty price 
· Break even clean price is this price less accrued interest
· Then he will sell this on May 15
· Then we will calculate the accrued interest for the next day (37) 
· This gives us the break-even clean price which is 118.8444 
· May 15 and November 15 are the coupon dates and today’s date is August 31(38)
· This guy is going long on the repo at a clean price of 102.50 – the repo interest is 4.775% per annum 
· 104.3811 is the breakeven amount (40)
· 102.5061 is the breakeven price (40)
· You have to go back and calculate the invoice prices on those days (41)
· The only thing that’s new in this problem is step #2 and #6 (43)
· The deduction is a margin and protects from counterparty risk 
· 9,424,596.66 is the total breakeven dirty price
· 310,536 is his profits ignoring the haircuts 
· Because there is a haircut, they cannot fund the entire bond because the haircut is deducted from net borrowed. So they have to borrow the amount of the haircut from another source
· In this question we ignore the excess borrowing costs to arrive at our profit $310,536.50
· The higher the haircut, the higher the borrowing costs 
· This is just a spread  the desk will buy the short term bond and finance that by selling the long term bond – financing a strategy by buying one end and selling the other end of the yield curve. This dealer will do repo for the short term and a reverse repo for a long term bond (45)
· The lender minimizes the country credit risk by using the haircut that it has collected from the position. (31)a
· If the lender takes a reverse repo, and the bond value increases, then they will still be exposed to risk – this is done in a slightly different way. You won’t lend the full value in the collateral, you’ll only lend a portion, the remainder being the haircut (31)
· Haircuts can rise quite substantially during crises (32)
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· Trusts – these are the guys lending to higher risk entities. 
· Since the crisis, the government has substantial control over these companies   (6) 
· Agency Bond Market
· An agency will ha e treasury, agency loans, any buy crashes confirming pools (8)
· This is just showing that it’s a big market (11)
· This is like buying auto insurance, you pay a premium to the company and then you are reimbursed in the event of default (13)
· They have CDSs on senior tranches and junior tranches – maturity is 1 year to 10 years with 5 years being the most liquid 
· This is just showing the key points of what a “credit event” really is (17)
· Long position on the bond is the same thing as being short a CDS / Short position on the bond is a long position on a CDS (19)
· There are really four kinds of debt (26)
· Prime debt is the safest segment 
· Jumbo is the next safest
· Alt-A is third safest
· Sub-Prime is the riskiest 
· This is only 1.3 trillion and not a big portion but this type really brought down the entire market 
· Black bards are telling you the proportion of agency debt (27)
· 
Midterm
· Numerical – will comprise of examples from slides, assignment, and model exam
· Then there is conceptual stuff
· Midterm next Wednesday 
Lecture 2_1 Continued 
· The most primitive form – each loan has a payment structure every moth that consists of interest, part principal, and part prepayment (31)
· These are then sold to an SPV(Special Purpose Vehicle) in turn the SPV will give them cash, and they acquire loans from originating banks
· The SPV has to pay these banks in dollars by issuing debt – this debt is the liability of the SPV 
· Pass-through is simply some kind of a participation certificate. Everyone has equal interest in that. 
· The SPV keeps a certain portion for itself and passes on residual rate to investors 
· There are different kinds of SPVs out there (32)
· Sometimes they do simple servicing – collecting payments and passing it on
· Sometimes they are responsible for a lot more – they can do more guarantee work
· This determines what fee it will collect and keep for itself 
· By putting all these loans together, there are some sort of diversification for this
· There are 3 parties: (32) 
· SPV
· Underlying loans
· Investors
· Cash flows are being transferred from one end to the other 
· Investors are providing the capital to the SPV so that they can acquire these loans
· Costs to the investors are the prepayment risk and the servicing fee that the SPV charges 
· Mortgage loans – conforming loans – Fannie Mae or Freddie Mac are insuring these meaning that there is no default risk. As long as this is prime debt, then there is no default risk because FM and FM are providing insurance 
· Prepayment Risk (35)
· This is similar to callable risk 
· This gives you an idea of the mortgage rates – prepayment is the light one and CPR is the dark one (37)
· Refinancing risk when they go down, the prepayment goes up (37) when interest goes down, prepayment goes up
· Prepayment risk is important to mortgage markets – equivalent of callable risk to corporate debt 
· Think about a regression model where you’re trying to predict prepayment rates based on a number of factors (36)
· Typically we talk about a price/yield relationship which is this convex relationship(40)
· For callable bonds, as the yields drop, the bond value is not going to up as much and will get capped at the call value – negative convexity 
· CMOs have different tranches (42) 
· Each tranche has the same default risk – the thing that is different is the prepayment risk (how the principal is paid off) 
· Everything that is paid off in excess of what is due is then attributed to the first tranche. After the first tranche is paid off, then the second tranche starts receiving principal components 
· Remember – they have the same default risk – just the principal is paid off differently 
· Basic idea is to model out prepayment risk accurately (44)
· Creating a CMO does not reduce the overall risk of prepayment – just redistributes it by creating different tranches with different prepayment risk exposure (44)
· Sequential pay tranches (45)
· Interest is paid to ABC one after the other 
· Accrual tranche (46) 
· Same as sequential but with a little twist
· They pay interest to ABC each month, then there is a separate tranche, Z, and interest is accrued on it 
· Whatever interest is not paid to them is then added to the cash flows so that it is used to pay the principal  tranche Z is the last tranche for principal to be paid off 
· CMOs are like the grandfather to CDOs
· Floating rate tranches 
· One tranche floats with the LIBOR, and one floats inversely 
· Stripped MBS (50)
· Let’s say the SPV is collecting cash flows from the underlying loans 
· Loans  SPV  they strip the payments into 2 streams – interest only, principal only 
· There will be an interest only tranche and a principal only tranche and investors who invest in each one 
· Principal Only will attract investors – as the interest rates drop the PO picks up in value (51)
· Interest Only strip will attract – as the interest rates drop, the IO declines in value (51)
· If you’re a PO strip holder, as the rates drop, the holders will prepay – the payment will be directed to the PO stream 
· Interest rate drop, prepayment increase, PO strips will receive all of these cash flows, PO strip value will go up 
· If you’re expecting interest rates to drop,  go and invest in a PO strip 
· Asset Backed Securities (53)
· These are risky, there is default risk 
· If the SPV buys an ABS and also a CDS, then the portfolio actually becomes risk-free – the risk has magically vanished 
· Then the SPV will issue CDOs which will fund these risk-free assets (54)
· SPV does a credit enhancement – could be internal (collateralize or have cash on hand) or external (bank guarantee)
· Then he goes to the rating agency and looks at this as a portfolio of investments – rating agencies were only looking at the insurance quality – they did not look at the credit quality of the loans – the SPV received a better rating
· Then people bought these with high ratings 
· This is a CDO that was created by Merrill Lynch. They gave a name to it – Norma (40)
· Chose a range of investments 
· They invested in all kinks of very risky junk loans – very, very risky
· Virtually all loans were rated BBB, just about investment grade
· Then Norma (CDO) pooled the investments into an SPV
· Rating agencies determined that 75% of Norma’s assets were risk-free
· When they were securitized, the ratings went up. 
· Once the SPV bought all these risky loans, and this was issued as CDOs to the market, basically the SPV bought all these CDSs and made the portfolio look very safe 
· CLO (56)
· An asset pool that consists of only loans 
· Not necessarily of mortgage or housing – could be any assets created through securitizing the loans
· 
· CDO (59)
· You have all kinds of accounts receivable – all kinds of debt obligation or other CDOs 
· Then when you securitize these loans, you create a CDO 
· CBO
· Synthetic CDO
· If underlying receivables consist of short CDS positions 
· CDO2  (60)
· The SPV is acquiring all kinds of risky assets on its balance sheet – other kinds of collateralized obligations such as CBOs CLOs CDOs and CMOs – whatever is securitized is securitized again 
· 80% thickness means that 80% is AAA (57)
· CDOs and CLOs were selling the top tranches and keeping the lower tranches on their balance sheet 
· All subprime loans were securitized and put into different tranches – CDOs were investing in them 
· All accounts receivable in these securities were risky – the same process was happening again and again 
· A CDO are securitized instruments that have been securitized by the SPV 
· If the pool of assets becomes very complicated – where you have securitized assets being re-securitized 
· If the underlying pool that gets securitized includes short CDS positions then it is syndicated
· SIV – aim is to generate a spread between the lending and borrowing rate (64)
· Balance sheet CDOs – primary objective is to lower liabilities to meet requirements – banks want to get rid of these loans that way you don’t have to keep as much capital set aside
· Arbitrage – earn profits when the cash flow spread between the cash inflows from the collateral … etc. Read the slide (65)
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· Asset securitization 
· Originate distribute model – shadow banking
· They don’t actually hold these loans but are sold off of the balance sheets 
· SPV had a lot of loans, most risky, long term loans as assets
· Then they had liabilities that were medium-short term and there was a mismatch 
· Around 2005-2006, gold prices really skyrocketed 
· Loan synchronization (9) 
· Syndicate lending – there is a lead bank 
· Syndicate lending market has become dominant 
· Borrowers with little or no credit reputation obtain syndicated loans – there are fewer participants in the market (15)
· Reputable borrows obtain syndicated loans that are similar to public debt – more firms in the syndicate 
· Proprietary Investing (17)
· Increased use of credit derivatives to transfer risk (18)
· If you’re bullish on a bond you’d sell a CDS, and if you’re bearish then you’d buy one (19)
· Synthetic CDOs involves more systematic risk
· 2006 – the bubble lead to house pricing falling
· Aug 2007 – banks were not able to fund their balance sheets – flight to liquidity flight to quality
· Sep 2008-2009 – actual credit risk 
· Freddie
· Securitization
· Or sold guaranteed
· Took conforming mortgages and bought them from the bank and then packaged them, and sold them. Then they sold guarantees on them 
· March 2008 (25) 
· There was a rumour that these collaterals didn’t mean much and then other places stopped doing repos with them 
· This forced them to suffer huge losses and was sold off to JP Morgan – what happened was JP Morgan was made to buy these risky assets 
· Asset Backed Commercial Paper fell because of this – short term instruments were essentially funding medium and long term assets (26)
· Credit risk(27)
· Something that you measure using CDS spreads or 10 year swap rates 
· Repo spreads – same maturity 
· 
· Liquidity risk (27)
· This is the cost of funding banks 
· Captured as differences of short term yields 
· Overnight swaps have a floating leg (based on feds fund rate)  (28) 
· This gives you a window and what is important – the top part of the window is the liquidity prices (29)
· There are really two kinds of risk that the regulators have to be aware of – liquidity and credit risk 
· Liquidity risk is about reducing funding risk in the market
· Credit risk is about the solvency risk – reducing funding risk
· The Treasury is providing the capital by buying the equity stake (32) 
· TARP, TALF, Discount Window 
· Goldman Sachs created subsidiaries that allowed them to accept public deposits – this provided them with a source of capital 
· TARP – equity capital 
· Discount window – providing loans 
· TALF – MBS, ABS
· Watch Inside the Meltdown 
· This is a very important slide (36)
· There were an increased transmission mechanism and certain assets were spanned across many balance sheets 
· Valuation became impossible resulting in a rating process that was not transparent (37)
· This is really important
· Three important dimensions 
· Risk Capital
· If there is uncertainty of distrust then equity capital will decrease 
· The collateral for the repo suddenly becomes risky. Then the equity capital drops. Risk aversion arises and they do not want to hold equity. Assets then need to be sold to recapitalize in order to deleverage – the banks sell in order to build up leverage. When they start selling assets, then it becomes a problem which leads to another impact on loan and other asset values (44)
· This results in a run on the shadow banking system 
· Haircuts in the repo market
· Counterparty risk 
·  (45)
·  (46)
· Collaterals were getting hit and you had to pay more and more to borrow the same money (47)
· This is another cycle – haircuts went up, and firm needed capital from somewhere else. This means that equity capital was needed and assets needed to be sold to recapitalize. This made the liquidity drop and asset volatility went up. Loans and asset value dropped which lead haircuts to increase further (49)
· There were two kinds of flights: flight to quality, flight to liquidity (53)
· Flight to quality – everyone was offloading the non-Treasuries and going towards Treasuries
· Flight to liquidity – they were migrating to short-term Treasuries 
· Obviously the 5 year spreads are much more risky. As you go towards the later part of the crisis, there was an enormous flight to liquidity, there was a similar movement to short term Treasury (53)
· Flight to quality all the time lead to the spreads going up – underlying Treasury yields were falling – bringing their price up and their yields down (53) 
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· Brady Bonds (17)
· There is a parallel to the subprime space to the sovereign space. Imagine all of these emerging countries 
· All of these countries issued debt – these are loans made to all of these sovereigns. If you had a problem with these institutions
· The emerging markets  - that debt, what they did was they took all of the debt from the balance sheets of all of these countries, and creating a balance sheet item – essentially a conduit who is in possession of this property . This person was also allowed to issue debt – interest rate bonds or principal based bonds. 
· Brady Bonds – are already messed up – defaulted in some sense 
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· Spot curve is zero coupon yields plotted against maturity 
· This is extremely important “holy grail” – want to search for the right spot curve because then you know how to price any bond 
· We can’t see this spot curve but we have to derive it from certain data 
· This is just showing where it was in 2006 to how that estimate compared to actual numbers later on (3) 
· Between 2010 and 2011 operation twist happened during that time (3)
· LIBOR-swap curve to the left of the dotted line is the interest rate in the LIBOR market, to the right is the LIBOR swap rate (4)
· LIBOR market is anywhere from one month to one year and then you take that and stitch that part of the curve to the swap curve  - basically it’s a combination of a LIBOR curve and swap curve
· Term structure data is driven by three factors – three principal components  three important factors that drive the data (6)
· The first factor explains 79.5% for 6 months, second factor is 17.2% and the third is 3.3% (7) 
· The first factor is the dominant one – explaining 89.5% 
· First panel is the first factor, the second is the second factor, and the third panel is the third factor (14)
· First factor is affects yield curves across all maturities (6)
· The first factor is the level factor
· This is because it has an equal affect across all maturities 
· If there is a yield curve, the yield curve as a whole will shift up or down – parallel 
· The second factor has an affect where it has a small effect at the short-tern end of the yield curve and a large impact on the long-term end of the yield curve 
· This is called the slope factor 
· Pivots steep or flat
· The third factor, can have more impact on the short end and long end but in between not much is happening
· The short term gets impacted and so does the long end
· This is called the curvature factor 
· Level factor can explain about 90% of the variation over time, slope can explain about 8% and the remaining 2% can be explained by the curvature factor 
· Slope of the yield curve – slope of the yield curve on a given day (8)
· Proxies are the 10 year yield as a proxy
· The curvature, all that it measures is you have to take this yield (3 month) and take the long end (10 year) and sum those up 
· Curvature – we measure by – 2x(2-yield) minus 3 month and 10 year yields 
· As you can see the 10 year yield is lowly trending downwards (14)
· Curvature is fluctuating up and down 
· This is a very important slide 
· The first panel shows that the level effect has shifted the yield curve downwards – the trend is the 10 year goes down 
· The slope is going down and then going up (panel 2) 
· As the slope is increasing, and the yield curve is getting steeper – the market has the expectation that the interest rate will go up in the long run 
· Stocks and bonds – investors are going back and forth between these instruments. When the market is good, people dump bonds and go into equity and vice versa – if the curve is getting steeper, people are putting their money into equity 
· Panel 3 – the curvature 
· When the slope is positive, they shift more from medium term binds to stocks, but also a little bit between long term bonds into stocks 
· Catigorization  BDT Model (Black scholes is a similar model)
· BDT Model – categorate it, and get an interest rate
· We can pretty much price any bond 
· To get to the spot curve, there are different ways of doing it (34)
· On the run bonds, off the run bonds
· Then we use a statistical methodology called bootstrapping to get this curve 
· We use the LIBOR swap curve 
· LIBOR is the gold standard for fixed income – use it as a benchmark – swap spread 
· Coupon strips have a very deep market – their yield curve/spot curve is directly coming from the marketable prices (54) 
· Longer the maturity, the lower the price
· As yield goes up, price goes down 
· Think about this as a spot curve – key thing, is that the spot curve is a zero coupon curve 
· Price a 10 year bond using a spot curve 
· Let’s say you have a bunch of coupon bonds of different maturities 
· They are all coupon bonds 2 year+ 
· Anything 1 year and less is zero coupon 
· If you try to graph this you will have a graph with points at just one point in time
· The difficult part is joining these points
· You can use a cubic polynomial interpretation or a linear one
· Let’s say you have 2 data points – one is 6% and the other is 8% and you want to get a three year point
· T1 will be 2 years, and T2 will be 3 years, T3 will be 5 years
· [(5-3)(0.08) + (3-2)(0.06)] / (5 – 2) = 7.33%  this will be your 3 year data point 
· Let’s say you have a 10% point at 10 years and you have to calculate the 7 year
· You need to use the five and ten year data points to calculate the 7 year yield
· [(10-7)(0.1) + (7-5)(0.08)] / (10 – 5) = 
· It’s about 9.2%
· A cubic one means the following:
· It is a pretty good approximation of something that is non-linear 
· You get a polynomial function and in order to solve it, you need to get the coefficients 
· You need four years, which you get for on the run, and solve for A B C D (the coefficients) 
· Cubic polynomial is considered to be an okay approximation – to capture non-linearalities 
· You can do cubic polynomials for each time period – there can be one that applies to short term, medium term, and long term
· Third step is explaining bootstrapping (56)
· You have two coupon bonds and two discount bonds. Our task is to fill this table up (60)
· Steps 1 and 2 is populating the curve
· This example is doing the actual bootstrapping 
· The yield on the 6 month bond is calculated on (61)
· The yield on the 1 year is also calculated on (61)
· The 1.5 years and 2 years have coupons
· The 100 should say 101 
· You take the 1.5 year bond and discount each 6 month coupon by the rate during that period 
· This process is bootstrapping 
· The spot curve is what we use to price bonds – the bootstrapping gives you a spot curve 
· The key idea is then finding the forward rates too – ex 6 month forward rate 2 years from now 
· 6 month rate, one year from now – you use the 1.5 year rate and the 1 year rate 
· Spot rate and the forward rate curve:
· When the spot curve is upward sloping, the forward curve will lay on top
· When the spot curve is flat, the forward rate will be on top of it 
· Downward sloping, the forward curve will lay below it
· You’re trying to get the spot curve – so what?
· You’re interested in the price of bonds 
· A particular bond you have in mind is a 2 year bond
· Once you have the spot curve, then you can use the spot rates in the denominator 
· Spot curve gives you 0 coupon values, you use these to find discount factors, and then use these to get bond prices 
· Spot curve and forward rate and 2 sides of the same coin 
· Local expectations – if you have any short term investments to make – if you invest in a 1 year bond and keep flipping it into more 1 year bonds, it’ll work out to the same as a three year bond (27) 
· If you have a 10 year bond, you can discount it using the 10 year rate, or a series of forward rates to get the present value (31)
· Think of any bond as a present value of cash flows – the spot rate shows up in the denominator
· The bonds are a function of the spot rates – or a function mof discount factors – two ways of thinking about it 
· The way you run an optimization – you go to the market and look at all of the bonds that are trading out there – on the run, off the run, whatever
· You’ve got 8 on the run, 15 off the run
· Line up all of these bonds, you’re lining up the market prices that you’re observing on a given day 
· Optimization procedure is normally done 
· To price a bond, you need a really good spot curve – you don’t see this in the real world, you only see coupon rates 
· Bootstrapping can give you this
· But an optimization procedure is a better way of doing it 
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· Wall curve is usually downward sloping
· Short term yields are generally more volatile than long term yields 
· You get some sort of binomial tree and you can use this tree to price any bond 
· You have a starting yield which is a one year spot rate on the far left (5)
· This rate is presently obtained in the market 
· At the end of one year can be one of the next two values – it will go  up or down 
· That number becomes the 1-year forward rate 1 year from now 
· Then in two years, the two values can evolve into 3 possible values 
· At the end of one year, this bond will pay you 1 no matter what – risk-free, zero coupon (5 on the right)
· Z stands for the price 
· The probabilities of these nodes are half and half (6)
· This is a 2 year bond (7)
· Your job is to solve for the circled yields (7)
· If you have a 2 year bond, you will have an initial point, and then 2 points after, and then 3 points at the end with values of 1. You have to find out the yield at the middle two points to know what you’re discounting the yield back by 
· Calculate the value at each of these nodes – expected value  present value of each of the possible outcomes – the discount factor is tough to get (the discount factor is ru) 
· Find the value of the very first node by working backwards 
· Cross of calibration – Excel file (a few binomial trees) 
· Probabilities are fixed – you have to decide on a discount factor 
· Populating the tree refers to getting the yields within the tree (12)
· This $83.40 is simply  1/(1+9.5%)^2  = 0.834 (8)
· The prices listed are the present value of the same dollar values you’re receiving (8) 
· $83.40 is the price observed today 
· Setting the market price equal to the model price  model price is the price in the binomial model through backward induction 
· Set the market volatility to the model volatility 
· You have 2 variables and 2 equations you need to solve for Ru and Rd – simple algebra 
· To solve for these yields, you have to step it up into a three year bond – backward induction but it is a little more complicated now (10)
· You need three equations to solve for three variables (10)
· Every time you put in a different spot curve, you would get a different calibration 
· Once we have a tree, we have a model – we can go and price a bond
· Is there really such a holy grail? Not really. There are different kinds of spot curves and different methodologies at getting the spot curve 
· We will not have to calibrate during the exam, but you should understand the idea 
· A tree with higher volatility will have a much bigger variation in the min/max range for the yields in the middle 
· Top equation – this is a regression and the sigma represents volatility (27)
· Dr  you can take this model and run a Monte Carlo  you can use math to solve the distribution of interest rates (27)
· Takes interest rates over one year, for example, and you plug this into the formula 
· Somebody writes an equation like this and you can solve for the interest rate itself
· This is a process formula
· They used this a long time ago in the 70’s and 80’s  use the BDT Model and calibrate it to the spot curve (27)
·  The yield curve shifts most of the time parallel (35)
· 90% of the moves of the yield curves are up and down – the other 10% are where slopes are changing (35)
· A bond trader can use two tools if they are worried about how vertical movements will affect his position – you need to hedge yourself against parallel shocks (35)
· Convexity and duration 
· Convexity – Different ways of defining this
· Economics
· Elasticity interpretation
· PVBP (35)
· This is the price value of the basis point
· This is the most primitive way of measuring duration
· Slope of the tangent
· If the yield were to change by 1 basis point, how much will the $ change 
· Macaulay 
· All that you do is take a weighted average of maturities
· Where each weight is 
· These weights by definition
· You end up getting the duration 
· Higher yields – reinvestment income is going to be higher – shorter the payback period – the duration is shorter 
· Modified duration – this is more commonly applied in the industry (41)
· If you rewrite the numerator and denominator from the Macaulay duration then you get modified duration 
· D stands for small changes 
· Modified duration is nothing but DV01/P (to standardize by price) 
· Dp = change in the bond price 
· These formulas are all true if the underlying component is annual 
· If it is semi-annual, some things have to be divided by two (42)
· How are they different?
· Difference between DV01 and Macaulay and Modified Duration?
· DV01 is simply tangent – entire yield curve is shifting up or down – by one bp, how much will your portfolio be affected by
· Macaulay – takes the DV01, standardizes it by the prices equals the modified duration 
· If you want to compare bonds, then the best way to standardize them is with the prices 
· Macaulay duration – is going one step ahead and take the modified duration and multiple it by (1+y) 
· MD is a very robust way to calculate duration – apple to apple, across interest rate risk across portfolios 
· Dp/Dy = change in price / change in yield (basis point) 
· The first equation – you can value any function at any given point as a summation of all of the polynomials (45)
· The second derivative is the convexity (51)
· If you want a better approximation about pricing bonds, you need to add convexity into the picture (51)
· You are essentially using the duration measure – but due to the convexity there could be some issues – this is when you consider convexity (pricing error)
· How are you going to measure convexity?
· Measure using the conventional methods 
· The elasticity method 
· Conventional method 
· Revisit the formula and take the weighted average of squared maturities 
· The elasticity method 
· Difference between two DV01’s – this is measuring the slope
· Example 7.5  this will likely be a question on the exam 
· This formula is from the data series – the effective convexity (56)
· If the change in the yield is 50 basis points then… (56)
· Convexity effect has a positive effect on the bond prices 
· This implies if the yield drops, price goes up more
· If yield goes up, price goes down less
· Convexity lowers risk 
· You always want to add convexity into your portfolios 
· Negatively correlated to coupon
· Positively related to maturity 
· Bond with a lower coupon has a higher convexity
· Convexity decreases as the coupon increases 
· As long as the yield curve is upward sloping they were making some gains (62) but when yield curves invert then they would be high balance sheet risk and the bank would lose money 
· Let’s say the bond trader expects the yield curve to get steeper (63)
· They will buy the short-term bond and sell long-term bonds 
· Duration is buying long-term and selling short-term 
· This makes the PVBP equal to 0
· You can use the repos and the reverse repos (65) to facilitate this trade 
· The profits will differ depending on haircuts, spreads, etc. 
· Butterfly (67)
· Buy 5 year, and finance this by selling the short-term and long-term
· The overall duration stays put and does not change
· Bullet (67)
· One maturity segment 
· Barbell (67)
· Two maturity segments 
· These are three commonly used strategies in bond markets 
· Example 7.4.1 (68)
· This is a bullet position
· You want to sell the 5 year and buy the two extreme ones 
· You get the proceeds from the sale to purchase the two other positions 
· The total duration should be the same 
· Duration of 5 year bond should be seen as the duration of 2 and 10 year bonds together
· You need to solve for n2 and n10 which is the number of bonds you will buy at each maturity 
· Convexity increases with square of maturity (69)
· Barbell portfolio has a higher convexity than a bullet portfolio
· If you want to find out which bonds you want to add, you find ones that will give you a higher convexity 
· You want to see which strategies will give you a higher convexity 
· In this picture, we have the x axis with the different yield scenarios (70)
· What we have is the value of convexity
· The barbell outperforms the bullet when there are large swings
· Higher convexity can come from butterfly strategies, especially if there is high yield volatilities 
· How are hedge funds trying to seek out arbitrage opportunities in the market – trying to seek spreads between on the run and off the run (73) 
·  
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· At time 0, what is the spot rate? Once the contract is done, what is the swap value? (17) 
· You have the fixed Leg and the Floating Leg and make sure they are equal to each other 
· To project these cash flows, we need a forward rate – Eurodollar futures 
· It’s basically a futures on a LIBOR contract 
· You need to do the PV of fixed payments, and the PV of floating payments 
· See excel file 
· Basis Swap (14)
· Same currency, but the two sides will be both floating with respect to different indices 
· This gives you an exposure to another index
· Currency risk is zero
· Currency swap 
· Only the notional principle needs to be adjusted
· Swaption (22)
· There is a payer option (pay fixed) and a receiver option (receive fixed)
· Option to enter into a swap
· That interest rate swap could be any of the ones previously listed
· Helps you hedge a stream of cash flows 
· Gives you the option to pay fixed and receive floating and vice-versa 
· If you have a receiver option, you will be paying LIBOR and receiving fixed
· If interest rates drop, you’ll exercise your option (24)
· Swaption will help you get your fixed payment 
· Interest Rate Caps (26)
· When he is buying a cap he is buying a portfolio
· Whenever the underlying rate (floating) goes over the strike rate (either a cap rate or a floating rate) the option is in the money 
· If a cap has a 3 year maturity, then the portfolio has 3 caplets each with 1 year maturities 
· It pays off when interest rates go up (when you buy one) 
· Example (27)
· You want to know how much premium you should pay for this sort of protection
· You are protected when interest rates go up 
· When you purchase this cap, you’re purchasing a portfolio of 16 caplets
· Each with 3 month maturities – all the way until the end of 4 years
· Each caplet is a call option 
· There is an excel file for this 
· Collar 	
· There are two kinds – long collar, short collar
· Long collar – idea is that you buy a cap but then finance that by selling a floor 
· The payoff is going to look upward sloping with a horizontal break in the middle 
· [bookmark: _GoBack]Short – you sell a cap and then use those proceeds to buy a floor – the payoff is essentially the opposite. However, it could be a straight like, depending on how you structure it 
