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II. Learning Goals

1. Define money markets.
2. Identify the major types of money market securities.
3. Examine the process used to issue Treasury securities.
4. List the main participants in money markets.
5. Examine the extent to which foreign investors participate in U.S. money markets.

III. Chapter in Perspective

This is the first of six chapters that cover different securities markets.  Most students will have some familiarity with stock and bond markets (Chapters 9 and 6), but little knowledge of money markets (Chapter 5), mortgage markets (Chapter 7), foreign exchange markets (Chapter 8) and markets for derivatives (Chapter 10).  Chapter 5 initially covers the purpose and major features of the money markets.  Next, the characteristics of the major money market securities and their primary and secondary markets are presented.  The pricing conventions of money market securities are reviewed, along with the predominant participants and their use of these markets.  The chapter concludes with a discussion of international money markets with a particular focus on the Euro money markets. 

IV. Key Concepts and Definitions to Communicate to Students

Money markets




Negotiable CD

Bond equivalent yield




Discount yield

Single payment yield




Money market mutual funds

Opportunity cost




Liquidity

Treasury Bills





Bearer instrument

Default risk free




Banker’s acceptance

Federal funds





Eurodollar deposits

Correspondent banks




LIBOR

Repo and reverse repurchase agreement

Euronotes

Commercial paper




Eurocommercial paper

Asset backed commercial paper




V. Teaching Notes

1. Definition of Money Markets: Chapter Overview

Money market securities are generally fixed income securities that have an original issue maturity of one year or less, thus they have little price risk.  Money markets primarily exist to minimize the cost of maintaining liquidity for financial, non-financial and government institutions and to provide borrowers with low cost, short term sources of funds.  Money market securities should thus provide safety of principal, liquidity and a predictable, albeit typically modest, yield.  Nevertheless, the money markets were rocked by the financial crisis.  The commercial paper market froze up, declining in value from $1.7 trillion to $1.6479 trillion (a drop of $52.1 billion or 3%) in less than one week in September 2008. A money market mutual fund, Primary Fund, one of the original money funds, ‘broke the buck’ when its net asset value fell below $1 as announced on September 17, 2008 due to losses on its Lehman holdings. Fund asset holdings immediately fell from $62.6 billion to $40 billion.  The size and speed of withdrawals forced the fund to withhold redemptions for seven days after request.
,
 The Fed guaranteed all money market funds to prevent further fund withdrawals.  

As bank lending also seized up the Fed expanded currency swap lines with the ECB and the Swiss central bank to give European banks access to dollars since traditional sources of dollar loans dried up. 

2. Money Markets

Money markets exist because rarely do required cash disbursements occur at the same time and in the same amounts as cash inflows for corporations and institutions.  At times units will have excess cash that is not immediately needed, and other economic units will need to borrow cash for a short period of time.  In addition, precautionary amounts of funds beyond planned liquidity needs must be maintained because expected cash inflows and required cash disbursements cannot be predicted with perfect accuracy.  The opportunity cost of keeping cash on hand can be quite high.  The opportunity cost is the rate of return that could be earned in the highest valued alternative if liquidity balances did not have to be maintained.  Money markets have developed to provide corporations, governments and institutions with safe, liquid investments (or sources of funds for borrowers) that minimize the opportunity cost of maintaining liquidity. 

Money market securities also have little or no default risk.  With the focus on liquidity and safety, the rate of return on money market securities is expected to be significantly less than promised yields on capital market instruments.

3. Yields on Money Market Securities
a. Bond Equivalent Yields

b. Equivalent Annual Return

c. Discount Yields

d. Single-Payment Yields

Many money market securities use special quoting conventions.  Discount rates (or discount yields) quote the interest rate as an annualized percentage of the sale (redemption) price of the security assuming there are only 360 days in a year.  Even if the security matures in 90 days for example, the rate quote is as if the security matured in one year.  Single payment securities or loans (also called add ons) quote the rate as an annualized percentage of the purchase price of the security, assuming there are only 360 days in a year.  The two are not directly comparable.  For instance, one cannot directly compare the rate on a 60 day $10,000 CD (add on) quoted at 6% interest and a 180 day $10,000 T-bill (discount) quoted at 5.9%.  One can calculate the initial price (P0) and face value (Pf) of the two instruments and then calculate a bond equivalent yield for each in order to see which pays the higher rate.  

Single payment (add ons) Pf = P0 ( (1 + (a(n/360))   a = add on rate, n = days to maturity

Discount instruments P0 = Pf ( (1 – (d(n /360)) where d = discount, n = days to maturity

For the CD:  P0 = $10,000; Pf = $10,000 ( (1+(0.06(60/360)) = $10,100

The bond equivalent yield for the CD is ($10,100/$10,000) –1) ( (365/60) = 6.08%

For the T-bill: Pf = $10,000; P0 = $10,000 ( (1 – (0.059(180/360) = $9,705

The bond equivalent yield for the T-bill is ($10,000/$9,705) –1) ( (365/180) = 6.16%

The T-bill pays the higher bond equivalent yield or APR.

If the securities have equivalent maturities the two quotes can be directly compared using the following:

a = d / (1 – (d(n/360))

d = a / (1 + (a(n/360))

Bond equivalent yield BE = a ( (365/360)

The equivalent annual rate or EAR is the annual rate of return with annual compounding.  The EAR may be found two ways:

EAR = (Pf / P0)365/ n –1

or

EAR = (1 + (BEY / m))m – 1 ;      where m = 365/n
A complete discussion of money market rates can be found in Stigum, M. The Money Market, 3rd ed. Homewood, Ill.: Dow-Jones Irwin 1990.

4. Money Market Securities

The total amount of money market securities outstanding in 2007 in the major money markets was about $8 trillion and in 2013 was about $5.1 trillion.  The decline occurred due to the financial crisis and the very low interest rates that have prevailed since.  Real yields on many money market securities have been negative over the period as can be seen by comparing the rates with inflation in the table below. Market rates as of July 2016 are as shown below.  Updates may be easily obtained from the Wall Street Journal Online, Money Rates section.  Rates are for maturities of 3 months except as noted.

	Instrument
	Federal Funds*
	Commercial

Paper
	Jumbo CDs+
	Asset Backed Comm. Paper

	Rate
	1.18 %
	1.17 %
	0.11%
	1.32%

	Instrument
	LIBOR
	
	
	Repo*

	Rate
	0.2274%
	
	
	1.04%

	Instrument
	Treasury Bills**
	Inflation***
	
	

	Rate
	1.06
	1.9%
	
	


Data from various sources, July 2017
* Overnight, Treasury repos; Federal Reserve National Rates, ** Year over year, all items as measured by the CPI

Teaching Tip:

Ask students to find the real after-tax rate of return on a CD.  Using the 0.11% CD rate and the 1.9% inflation rate above and assuming the investor is in a 21% federal plus state tax bracket the real after-tax rate of return is -1.779% as shown below:
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The repo rate is often, but not always lower than the Fed funds rate because repos are collateralized loans. The commercial paper rate is lower than the banker’s acceptance rate.  This is likely because bank default risk is higher than many commercial paper issuers.

The table below provides outstanding dollar and percentage amounts of some of the major money market investments.

Money market securities outstanding in 1990, 2004, 2007, 2010, 2013 and 2016
	
	Billions $

	Instrument
	1990
	2004
	2007
	2010
	2013
	2016

	Treasury Bills
	$527 
	$982 
	$1,010 
	$1,856 
	$1,607 
	$1,527 

	Fed funds & Repos
	372
	1,585
	2,731
	1,656
	1,097
	3,749

	Commercial Paper
	538
	1,310
	2,109
	1.083
	1,001
	941

	Negotiable CDs
	547
	1,379
	2,149
	1,822
	1,491
	1,865

	Banker's Acceptances
	52
	4
	1
	1
	0
	0

	   Total
	$2,036 
	$5,260 
	$8,000 
	$6,418 
	$5,196 
	$8,082 

	
	
	
	
	
	
	

	
	% of Total in Given Year

	Instrument
	1990
	2004
	2007
	2010
	2013
	2016

	Treasury Bills
	26%
	19%
	13%
	29%
	31%
	19%

	Fed funds & Repos
	18%
	30%
	34%
	26%
	21%
	46%

	Commercial Paper
	26%
	25%
	26%
	17%
	19%
	12%

	Negotiable CDs
	27%
	26%
	27%
	28%
	29%
	23%

	Banker's Acceptances
	3%
	0.10%
	0.00%
	0.00%
	0%
	0%

	
	100%
	100%
	100%
	100%
	100%
	100%


Source: Text

The prior increase in Treasury Bills was due to increased government borrowing during and after the financial crisis.  The decline in Fed funds and repos during the crisis coincides with the growth of excess reserves held by banks and a decline in unsecured lending during the crisis. Many banks borrowed at the Federal Reserve’s discount window for funding needs during the crisis. Commercial paper amounts declined with the financial crisis due to default risk concerns (as did the quantity of negotiable CDs), weaker borrowing demand and lower long term funding costs. 
a. Treasury Bills

T-bills are short term obligations of the U.S. government used to finance government spending needs.  In 2016 there were $1,527 billion outstanding comprising about 19% of total money market securities.  The decline as a percent from 2013 to 2016 primarily represents the growth in the fed funds and repos however. Original issue maturities are 4, 13, 26 or 52 weeks.  The minimum denomination is $100 but a round lot is $5 million.  T-bills are thought to be free of default risk and the T-Bill rate is often used as a measure of the short term ‘risk free rate.’  Each week new 13 and 26 week T-bills are offered for sale at competitive auction.  T-bills are sold to the highest bidder at auction, but no one bidder can purchase more than 35% of the total amount in any one auction.  Noncompetitive bids of up to $5 million can be made.  The Treasury is using a single price auction called a Dutch Auction to determine the price all bidders pay.  
Treasury securities used to be sold at a discriminating auction where high bidders paid higher prices, and lower bidders paid lower prices. At that time noncompetitive bidders paid the average price of the accepted bids.  The text appendix discusses reasons for the change in bid process. Today, competitive bidders submit a discount bid quote and the Treasury determines the price by calculating the funds needed less the amount of noncompetitive bids and then chooses the ‘stop out yield’ which is the maximum bid yield accepted.  
In the event of an oversubscription, competitive bidders who bid lower yields receive their full bid amount and bidders at the stop out yield receive a prorated amount of their quantity desired. Noncompetitive bidders’ demand is met in full.  All successful bidders pay the price associated with the stop out yield.

The secondary market for T-bills is the largest of any money market security.  There are 21 primary government security dealers who purchase the new issues and about 500 smaller dealers who actively participate in trading T-bills.  The FedWire is often used for trades between dealers and other institutions.

Teaching Tip: In violation of regulations, Salomon Brothers, bought about 80% of one Treasury auction in an attempt to squeeze the market.  Many T-bills are sold on a ‘when issued’ basis by dealers who anticipate obtaining them at auction (i.e. T-bills are often sold short before they are issued).  Since Salomon obtained so much of the auction, other dealers could not meet their prior short sale obligations and had to pay a premium price to Salomon to obtain the bills which the dealers had already agreed to deliver to customers.  The government forced Salomon to give up their profits from the squeeze and pay fines.  The biggest loss was to Salomon’s reputation and they were eventually bought out.

T-bills are discount instruments.  T-bill prices (P0) are calculated as P0 = PF (  (1 – (iT-billd*n/360)) where iT-billd is the discount quote, n is the maturity in days and PF is the face value of the bill.  One should calculate the bond equivalent yield in order to compare rate quotes on different instruments that use different quoting conventions. The bond equivalent yield for a T–bill can be calculated as (PF–P0)/P0 * (365/n).

During the financial crisis, not only did the supply of T-bills increase, but demand for Treasuries as a safe haven investment soared.  Demand increased so much that for the first time ever, yields on 3 month bills fell below zero.  In essence, investors paid the U.S. government to take their money.

b. Federal Funds

Fed funds, together with repurchase agreements, comprise about 46% of total money market securities, a huge increase from 2013.  Federal funds, or fed funds, are short term unsecured loans of deposits held at the Federal Reserve (i.e. loans of excess reserves, see Chapter 4).  These loans occur largely between institutions.  Small banks often make loans to their correspondent banks when local loan demand is insufficient.  The majority of fed funds are overnight loans, although many are made on ‘continuing contract.’
  Fed funds are add on loan contracts (single payment or ‘bullet’ loans) and follow the convention of quoting all rates on an annual basis assuming a 360 day year.  To convert a fed funds rate quote to a bond equivalent yield take the rate quote and multiplied it by 365/360.  Many fed fund loans are arranged through correspondent banks or through brokers such as Garban-Intercapital Ltd. (now named ICAP) and Prebon.  The typical brokerage fee may be as small as 50 cents per million dollars.

Funds transfers occur over the FedWire and transactions can be completed very quickly (in a matter of minutes).  A FI is not required to hold reserves at the Fed to participate in the fed funds market; deposits at banks are often used in place of deposits at the Federal Reserve.  Typical transactions are $5 million and up.

c. Repurchase Agreements

A repurchase agreement (repo or RP) is an agreement where the seller of securities agrees to repurchase the securities at a preset price at a preset time (typically from 1 to 14 days).  Repos are in effect, collateralized loans akin to fed funds loans. The seller is borrowing money and pledging the securities as collateral and the buyer (who is said to be engaging in a reverse repo) is lending money.  The interest rate is determined by setting the buy and sell price of the securities.  The rate of interest paid on the repo is not a function of the rate of return on the underlying securities.  If risky securities are pledged as collateral, the fund’s lender may require a larger ‘haircut,’ i.e. repos normally have to be slightly overcollateralized.  For instance, to borrow $100 the repo seller would have to sell securities currently worth $102, for a $2 haircut.  The repo is a ‘real’ sale in the sense that title to the securities passes to the lender of funds for the term of the agreement.  Transfers may occur over the FedWire system.  Typical denominations on repos of one week or less are $25 million and longer term repos usually have $10 million denominations.  Repos are add on instruments (single payment loans) with yields that average about 25 basis points less than fed funds loans due to the repo collateral.  Repos take longer to arrange than fed funds, and fed funds loans are more likely to be used when funds are needed immediately.  

Bank of America (BOA) used repos to hide about $10.7 billion of debt from the public from 2007 to 2009.  Under accounting rules if the value of the securities pledged on the repo are worth 105% of the cash received the borrowing firm (BOA) can book the transaction as an asset sale rather than as a loan.  So for the term of the repo the borrower can report lower leverage ratios (i.e., it will have a higher equity to asset ratio).  If these transactions occur a few days before a financial report date such as the end of a quarter, the firm can appear to be safer than it actually is.  The strategy is called a ‘Repo 105’ strategy because of the 105% collateral requirement.  It is actually not allowed under U.S. law, but may be allowed for European subsidiaries under British laws. Lehman Brothers used a similar strategy to hide debt amounts of between $8 billion and $15 billion in 2007 and 2008.

Teaching Tip: The repo market was at the center of the credit crunch during early 2008.  Wall Street firms finance much of their security holdings with short term repos.  As the subprime mortgage problems began to spread lenders required greater haircuts to lend.  Haircuts of $2 per hundred on safe mortgages rose to $5 in February 2008 and haircuts on so called ‘Alt-A’ loans, which are loans between prime and subprime credit, haircuts became as high as $30 per hundred.  Some lenders refused to engage in repo loans except with the safest collateral.  Inability to roll over their repo financing of their extensive mortgage holdings was one factor that led to the collapse of Bear Stearns.
  Problems in the repo and commercial paper markets (see below) led to the Fed’s actions in assisting in the bailout of Bear Stearns and opening up the Discount Window to non-banks for the first time.

d. Commercial Paper

Commercial paper is a short term unsecured promissory note issued by large, creditworthy corporations and financial institutions.  Because the notes are unsecured and are not very liquid, commercial paper is rated by ratings agencies.  The paper rating strongly affects the cost of financing with commercial paper.  Low quality paper is often secured by bank lines of credit to obtain a better rating.  In normal times the spread between prime grade and medium grade paper averages about 22 basis points per year.  The maximum maturity is 270 days (most are less) because the SEC requires formal registration of securities with maturities greater than 270 days.  For this reason some of the paper issued is commonly rolled over at maturity.  Commercial paper comprised about 20% of total money market securities in 2013, down from 26% in 2007, but starting to recover from the crisis. 

Commercial paper is a discount instrument and uses discount quotes similar to T–bills.  The commercial paper market has developed to provide corporations with an alternative to short term bank loans. Commercial paper outstanding grew tremendously in the 1990s because large, creditworthy paper issuers were able to obtain lower cost financing by issuing paper rather than borrowing from banks.  Commercial paper is issued in denominations ranging from $100,000 to $1 million, with the most common maturities in the 20 to 45 day range.  About 22% of issuers directly market their own paper, but the bulk is sold through brokers and dealers.  Brokered paper is more expensive. There is no active secondary market for commercial paper, partly because commercial paper dealers will redeem paper from the buyers if the buyer needs the money prior to maturity. In 2007 the market for asset backed commercial paper seized up as lenders refused to roll over maturing paper that was backed by mortgages.  Asset backed commercial paper (ABCP) is paper backed by assets of the issuing firms.  This market grew dramatically before the crisis, peaking at $2.16 trillion.  Many of the assets backing the paper were mortgage related however and when the crisis began liquidity dried up in the market and it collapsed. Much of the investment in ABCP came from money market funds, which were having their own problems and reduced investments in all risky assets including ABCP.  In June 2010 there were just $391 billion of ABCP outstanding even though the Fed created a Commercial Paper Funding Facility to provide liquidity to borrowers in the market.  

As a result of problems in the paper market spreads between prime grade and medium grade paper increased from only a few basis points to 160 basis points in 2007 and 395 basis points in 2008 before peaking at an incredible 615 basis points after the Lehman collapse. Spreads have returned to more normal levels, but the market has not yet recovered its former size even by 2016.
e. Negotiable Certificates of Deposit

A negotiable certificate of deposit (hereafter CD) is a bearer certificate indicating that a time deposit has been made at the issuing bank which the bearer can collect at maturity.  Large CDs are negotiable instruments.  Negotiable CDs have a minimum denomination of $100,000, but denominations of $1 million are the most common.  Typical maturities range from 1, 2, 3 and 6 months out to 1 year.  Negotiable CD rates are add on rates (single-payment loans) quoted using the 360 day convention.
  They comprised about 23% of money market securities in 2016; the absolute amount of CDs outstanding fell from 2007 to 2010 as bank credit deteriorated and has yet to recover.  Normally, large well known banks, particularly New York banks, often can pay lower interest rates on their CDs than other lesser well known institutions.  About 15 dealers make a secondary market in CDs, although it is not very active.  CDs are required to have ‘substantial interest penalties for early withdrawal.’  The secondary market eliminates the problem of the interest penalty, and has increased bank’s ability to draw funds that would otherwise be invested in non-bank money market securities.

f. Banker’s Acceptances (BAs)

Drafts are often used to facilitate international trade in goods and services. The seller of the goods writes either a time draft or a sight draft payable by the buyer of the goods or services.  A sight draft is a claim that becomes due and payable upon presentation to the purchaser.  A time draft is a claim that becomes due and payable at a certain future date specified on the draft.  Because the seller normally will not know the creditworthiness of the buyer (and credit investigation costs can be quite high), the seller may be reluctant to ship the goods unless payment can be guaranteed by a third party.  Banker’s acceptances are a certain kind of time draft where a bank has agreed to pay the seller of the goods the amount owed if the buyer cannot or will not pay on the date due.  The draft is backed by a letter of credit drawn on the buyer’s bank, ensuring that the bank will “accept” the draft drawn up by the seller. Once the seller can prove that the goods have been shipped in accordance with the contract and the proper paperwork has been presented to the buyer, the time draft can be sold as a discount instrument.  The seller of the goods can wait until maturity to receive payment, or can discount the note to the bank and receive the discounted face amount immediately.  The bank can then hold the acceptance or sell it.  BAs are bearer instruments and are fairly actively traded.  Maturities range from 30 to 270 days and BAs are bundled into round lots of $100,000 and $500,000.  

The amount of BAs outstanding is quite small compared to the other money market instruments (less than 1% of the total money market securities outstanding) and has been steadily declining.  Users of BAs are primarily firms involved in export and import and foreign banks financing non-U.S. international trade.
  Commercial paper (non-collateralized and asset backed), Euro CP and bank loans compete with BAs.  Thus BAs continue to decline in relative importance due to growth in the asset backed commercial paper and Euro commercial paper markets and because spreads between Eurodollar deposits and BAs have fallen.  Acceptances actually began declining in 1990 when the Fed removed reserve requirements on non-personal time deposits.  As a result the favorable treatment of BAs, (certain BAs have no reserve requirements) no longer existed.  A schematic of how a BA is created is provided in Appendix 5B available on Connect.

g. Comparison of Money Market Securities

Most money market securities have high denominations, or high round lots, low default risk, low interest rates and short maturities.  The different instruments have evolved to fill certain niches or needs.  The securities’ secondary markets show more variation.  T-bills are the most actively traded money market security.  CDs and BAs are less actively traded, in part because money market mutual funds and other buyers have been using a buy and hold strategy for these securities.  Commercial paper is usually redeemed by the seller upon the buyer’s request so no secondary market is needed.  Fed funds and repos tend to be short term so no secondary market has developed for these instruments.

5. Money Market Participants

a. The U.S. Treasury

The Treasury issues T-bills to provide funds throughout the year.  The bulk of individual income tax receipts occur in the spring and corporations and self-employed individuals generally pay taxes quarterly.  Government expenditures however occur throughout the year and the Treasury uses T-bills to provide financing over the intervening periods when income is not received.

b. The Federal Reserve

The Fed is a major participant in the money market.  The Fed’s open market operations are conducted using T-bills, T-notes and T-bonds, and Fed policy often involves repurchase agreements.  Moreover, the Fed currently targets the fed funds rate and actively intervenes in money markets to manipulate this rate.

c. Commercial Banks

Banks both issue and invest in CDs, fed funds, BAs and repos.  Banks use the money markets to manage and minimize their excess reserves position and to meet short term deficits in reserves.

d. Money Market Mutual Funds

Money market mutual funds (MMMFs) pool investors’ funds and purchase money market securities.  Because most money market securities are high denomination, the MMMFs allow the small investor to participate in a variety of money market securities that would otherwise be too expensive for the typical individual.  Investors in MMMFs may earn slightly higher rates than on bank accounts but must forego bank deposit insurance.  Most MMMFs allow limited check writing, low cost investment and free movement of funds between funds in the same family.  There are many different funds with differing investment strategies.  Some are only available for institutional investors and some are available for individual investors.  

e. Brokers and Dealers

Major brokers and dealers include:

· The twenty–one government securities dealers who make a market in T-bills assist the Treasury by purchasing its securities and assist the Fed in implementing open market operations.

· Cantor, Fitzgerald Securities, Garban-Intercapital or ICAP, Liberty, Prebon, and Hilliard Farber are money and security brokers.  They are major players in the secondary market for government securities and they serve as brokers in the fed funds market.  They do not trade for their own account and maintain anonymity of the principals in trades they broker.

· Thousands of brokers and dealers who link buyers and sellers.

f. Corporations

Non-financial corporations raise large amounts of money in the commercial paper markets and invest in other money market securities.

g. Other Financial Institutions

Insurance firms, particularly property and casualty insurers, maintain large liquidity balances.  Money market mutual funds invest in these securities and finance companies must raise large amounts of funds in the commercial paper market because they cannot accept deposits.

6. International Aspects of Money Markets

Text Table 5-7 indicates the level of foreign investment in U.S. money market securities by type of instrument.  Investments in Treasury securities comprise the largest segment.  Text Figure 5-8 shows money market instruments outstanding in selected countries/regions for selected instruments.  Notice the growing prevalence of the euro as the currency of denomination.  During the financial crisis, foreign investment in money markets grew only in Treasury investments (recall that Treasuries are a safe haven investment).  U.S. rates were increasingly unfavorable in comparison to foreign interest rates so investors seeking yield invested elsewhere.  In particular the Fed kept the fed funds rate low while LIBOR jumped and Euro CD rates also rose well above U.S. rates.

a. Euro Money Markets

Eurocurrency deposits are deposits of currency held outside the home country.  Hence, Eurodollar deposits are dollar denominated deposits held outside the United States.
  Eurodollar deposits are not subject to U.S. bank regulations.  The Eurodollar market has evolved as a source of overnight funding for international banks, and plays a role similar to fed funds loans in the U.S.  The rate offered to lend these funds is the London InterBank Offer Rate (LIBOR).
  The LIBOR rate is closely related to the U.S. fed funds rate and the two rates appear to be converging more closely in recent years, but LIBOR tends to be slightly higher because regulatory costs on Eurodollar accounts are lower than on domestic deposits.  LIBOR also tends to be higher because international bank deposits are perceived as slightly riskier than U.S. deposits, perhaps in part because the U.S. has not allowed its large banks to fail.  During the crisis LIBOR rose from 2.57% in September 2008 to an all-time high of 6.88% in September 2009. Because the Fed kept the fed funds rate low LIBOR and the fed funds rate diverged.

Teaching Tip: Until recently the British Banker’s Association (BBA) published daily estimates of LIBOR based on loan rate data supplied by participating banks.  In early 2008 some banks indicated to the BBA a concern that the reported LIBOR did not truly represent bank borrowing costs.  LIBOR had increased sharply with the credit crunch; nevertheless, some banks apparently felt that others were underreporting true borrowing costs, fearing that higher LIBOR would indicate a potential problem obtaining funding.  This eventually blew up into the LIBOR manipulation scandal as it was revealed that banks manipulated LIBOR to profit on derivatives positions and/or to appear less risky during the crisis. Bank profits from misquoting LIBOR may have exceeded $75 billion.  Details of how this was accomplished may be found in the Wall Street Journal Online article of 5/2/13: Clubby London Trading Scene Fostered Libor Rate-Fixing Scandal http://online.wsj.com/article/SB10001424127887323296504578396670651342096.html?mod=WSJ_hp_LEFTWhatsNewsCollection.  Tom Hayes, a principal player in the LIBOR scandal who at one time worked for UBS and later Citigroup, was sentenced to 14 years in prison in August of 2015 for his role in manipulating the interest rate. He is appealing his sentence.  Other traders from Barclay’s Bank and Rabobank were imprisoned and the CEOs of both banks were forced out. 
UBS was fined $1.52 billion, RBS $612 million and Barclays $450 million.  J. P. Morgan and Deutsche-Bank (D-B) have also paid large fines.  D-B actually paid over $3.5 billion in fines and all total banks were fined over $9 billion due to the LIBOR and foreign exchange scandals. An excellent detailed discussion of the LIBOR scandal and its implications can be found at, “Understanding the Libor Scandal:
The manipulation of interbank lending rates by a host of global financial institutions could have significant repercussions for financial markets, consumer loans, and regulatory policy,” James McBride, Council on Foreign Relations, 10/12/16, https://www.cfr.org/backgrounder/understanding-libor-scandal.

As a result of the scandal the BBA is no longer allowed to publish LIBOR. ICE now publishes LIBOR. LIBOR is available in various maturities for the following currencies: USD, CHF (Swiss franc), GBP, JPY, CAD, Euro, AUD, DKK (Danish krone), NZD, and the SEK (Swedish krona). More disturbingly, The Federal Reserve Bank of New York and the Bank of England may have known of the manipulation as early as 2007 and a trader alleges that manipulation has occurred since 1991.  This is one more instance of the need to emphasize ethics in business.  LIBOR is the base rate on literally trillions of dollars of derivatives.  LIBOR also is the base rate for many loans, including adjustable rate loans.  

Some of the major euro securities include:

· Eurodollar CDs: Dollar denominated deposits held outside the U.S.  The maturity is typically less than one year.  Rates on Eurodollar CDs are sometimes higher than domestic CD rates because of the lack of explicit deposit insurance and lower regulatory costs.  The Eurodollar market has been centered in London, but Brexit may cause some large bank traders to leave Great Britain and move elsewhere.  
· Eurocommercial paper issued by commercial paper dealers: Technically, the term means commercial paper issued outside the borrower’s country of origin, but in their home currency.  The term is coming to mean securities issued in Europe without involving a bank.

With the introduction of the euro currency net issuance of international debt denominated in euros has grown rapidly.  It is likely that money markets denominated in euros will continue to grow in importance.

Euro money markets were strongly affected by the 2013 debt crisis in Cypress.  Short term euro market activity declined rapidly as fears of contagion spread.  The European Central Bank was forced to lend over $1 trillion to prevent a banking crisis in the EU.  As a result Euro commercial paper rates climbed significantly above U.S. commercial paper rates and dollar denominated paper was substituted for euro commercial paper. Euro denominated CP continues to lag behind dollar denominated CP as dollar denominated paper continues to be considered safer.
Appendix 5A: Single versus Discriminating Price Auctions (available in Connect or from your McGraw-Hill representative)
In the Treasury single price auction the lowest bid price accepted becomes the price that all winning bidders pay.  There are two purported advantages of a single price auction over a discriminating auction:

1.
A greater number of bidders have their bids filled and

2. 
More aggressive bidding occurs under the single price format resulting in a higher average price paid by investors.

Appendix 5B: Creation of a Banker’s Acceptance ((available in Connect or from your McGraw-Hill representative)
A schematic of the creation of a Banker’s Acceptance (BA) with a brief explanation is provided at the website.  A slightly modified copy is reproduced below:
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VI. Web Links

http://www.federalreserve.gov/
Website of the Board of Governors of the Federal Reserve

http://www.americanbanker.com/ 

American Banker’s Association Website

http://www.ustreas.gov/

Website of the U.S. Treasury.

http://www.ft.com/
Financial Times, won two Espy awards for best new site and best non U.S. news site.  Coverage of global events and markets.

http://www.moodys.com/ 
A leading provider of independent credit ratings, research and financial information to the capital markets.

http://www.standardandpoors.com/ 
A leading provider of independent credit ratings, research and financial information to the capital markets, although little of the information is free.

http://www.ny.frb.org/
Federal Reserve Bank of New York website, complete with research, links to the Treasury Direct program and job opportunities.

http://www.bloomberg.com/
The website provides current market data on many instruments, including stocks, bonds and money market securities.
VII. Student Learning Activities

1. Go to the Treasury Direct webpage: http://www.treasurydirect.gov/indiv/myaccount/myaccount.htm and read about the Treasury Direct program.  What is the program for and how can it benefit investors?  Describe the three ways that individuals can buy Treasury securities.  Which one is being phased out? What are the advantages and disadvantages of each?


2. Compare current rates on fed funds loans, T-bills, commercial paper and banker’s acceptances.  Are the rates similar?  Why do they differ?  Calculate the effective annual rates for each type instrument.  Keep the terms as similar as possible.


3. Using the Web, find the highest three or four negotiable CD rates in the country offered by banks for a one year maturity. (Hint: The Wall Street Journal or BankRate websites can help.)  Why do the rates differ?  Should an investor automatically choose the highest rate?  Why or why not?   


4. You are the Assistant Treasurer for ABC Corporation.  Your firm has $10 million in excess cash it does not plan on needing for the next three months.  These funds however do include some contingency funds that are kept if unexpected funds needs arise.  Your boss has asked you to recommend a money market investment for the firm.  Prepare a two page memo to your boss explaining the different types of money market investments available and the pros and cons of investing in each.

� EMBED Equation.3 ���





� EMBED Equation.3 ���





Purchase order sent by U.S. buyer to Chinese seller


Chinese seller requests a letter of credit


Notification of letter of credit and draft authorization


Order shipped


Time draft and shipping papers sent to Chinese seller’s bank


Time draft and shipping papers sent to U.S. bank; banker’s acceptance created


Payments sent to foreign bank (immediately if Chinese seller wishes to discount the draft and collect immediately, at maturity if not)


Payments sent to Chinese seller (see #7)


Payment to U.S. bank by U.S. buyer at maturity, paid in full


Shipping papers delivered








� 	� HYPERLINK "http://www.marketwatch.com" �www.marketwatch.com�: FundWatch,  Sept. 17, 2008, 9:11 a.m. Money market breaks the buck, freezes redemptions Reserve Primary Fund stung by Lehman collapse, investor withdrawals, Sam Mamudi and Jonathan Burton


� 	This was only the second money fund to ever break the buck.  In 1994, Community Bankers U.S. Government Money Market net asset value fell to 96 cents due to derivatives losses.


� 	In the unlikely event that noncompetitive bids are sufficiently large to meet all the funding needs of the current auction the Treasury will allocate the entire issue to these bidders at a zero discount and they will have to pay face value. 


�	Continuing contract (not in text) means that unless the borrower or lender notifies the other party the loan will automatically be renewed daily.  


� 	Merced, M and J. Werdigier. The Origins of Lehman’s ‘Repo 105.’  Investment Banking, NY Times Dealbook, March 12, 2010.


� 	Data from “Another Source of Quick Cash Dries Up, Firms Rethink Reliance on ‘Repo’ Financing as Conditions Tighten,” by Serena Ng and Randall Smith, The Wall Street Journal Online, March 17, 2008, Page C1.


� “Fed Offers Lifeline for Spurned Debt: New Tack on Bonds Tied to Mortgages Sends Dow Up 3.6%,” by Greg Ip, The Wall Street Journal Online, March 12, 2008, Page A1.


�	CDs with maturity greater than one year are not bullet or single payment loans, rather they usually pay interest semiannually.


�	See for instance, LaRoche, R. Bankers Acceptances, Federal Reserve Bank of Richmond, Economic Quarterly, (79) 1, Winter 1993.


�	In reality, the money may never leave the country, but for accounting purposes the money is considered ‘offshore.’


�	The rate at which a bank will pay to obtain these funds is called, not surprisingly, LIBID.  According to the text the spread between LIBOR and LIBID is narrow, usually no more than 12.5 basis points.
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