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I.   Introduction

What is economics about? If you ask someone who has not had an economics course, the person would probably answer "it's about money." 
The most obvious dimension of economic activity is that of money.  But the truth is that money is simply a nominal reflection of real economic activities.
Consider a primitive society without extended division of labor, in which every family produces almost all that they consume.  There is little need for money.  Yet, we cannot say that such a society has no economy, however rudimentary it may be.
Once people start exchanging with each other, and divisions of labor emerge, it becomes hard to imagine life without a monetary system. Trade cannot be effectively conducted by barter.  A barter economy is a non-monetized economy, where people exchange goods for other goods.  It is a cumbersome system because it necessitates the existence of double coincidence of wants.  (In other words, you must find someone who has what you need and simultaneously wants what you have in order for the two of you to engage in mutually beneficial trade.)  This is not efficient.  It involves high transaction costs.
Society needs a unified device that facilitates exchange.
That device is money. Money enables us to exchange our own specialized products or services much more easily for the products and services of the thousands or millions of others we rely on for our consumption needs.  It allows for specialization.
II.  Some Important Definitions

Simplest Definition of Money 
Money is whatever serves as a medium of exchange, can be used as a unit of account, and stores value. 

It should be stressed that money is neither income nor wealth.  [Specifically, the sum of the moneys held by everyone in the economy is DEFINITELY not national income.]

Money circulates several times.  A volume of national income (or GDP) results from a much smaller volume of money, because the same dollar bill circulates from hand to hand.  Each time it does so, it might correspond to expenditure on current goods and services.  And so each time this bill is paid to someone, it becomes part of his/her income.  Then the same bill moves on to someone else and becomes part of that other person’s income.  And so on and so forth.
Different societies at different historical times have had different money systems. The major types of money are 

Commodity Money 

This is money that is used both as a medium of exchange and as a tradable commodity in its own right.  In other words, any commodity that is also used as a medium of exchange is commodity money. Well-known examples are gold, copper and silver metals.  This type of money is the earliest form of money that came after the barter system in primitive times.  The first coins in history are thought to have been used in ancient Greece around 600 BC.  Commodity money as the primary form of money lasted until well into the nineteenth century.
Fiat Money 

Fiat money is a monetary standard (usually paper money) that people are required by law to accept as a medium of exchange and/or a standard of payment. It is money by the "fiat" -- the command or decree -- of the rulers of a nation (i.e. government).  Examples: everyday currency units in any country. (Here in Lebanon, all the L.L. bills we carry in our pockets in any denomination are example of fiat money.)  
Fiat money is money designated by the government to serve as legal tender.  In other words, the government declares that this money MUST be accepted in business dealings.  Modern forms of fiat money (paper money) first appeared in Europe around the late 16th century.
This is why economists say that money is an “asset” for its holder and a “liability” for its issuer.  The issuer of the money is the central bank.  By putting the money in the hands of the public, the central bank is basically saying: “I am responsible for this money.”  
Fiduciary Money 

Literally, fiduciary means “based on trust”. Whenever a bank issues credible promises to pay someone, and the promises are transferable, they can circulate as money.   This is how checks work.  This type of money is based on the trust people have that the bank will pay as promised. Modern monetary systems are largely fiduciary. 
The major type of fiduciary money is checking accounts.  In modern society, checks are acceptable as money, so by the definition of money -- a commodity or token that serves as a medium of exchange -- checks are money.  Another term for checking accounts is demand deposits.
Both fiat money and fiduciary money are token moneys (as distinct from commodity moneys).  Token money is intrinsically worthless.  This means that the material from which it is made (paper or whatever) is worthless on its own.  Its only source of value comes from the authority (the government or the bank) that has issued it and declared it to be valuable.  Token money is what the modern world uses.
Electronic Money 

This is the most recent development in money forms.  Nowadays, people commonly use their debit cards (i.e. ATM cards) to withdraw money automatically from their checking accounts, and this they can do without going to the bank or even holding the money in their own hands (like when you pay with your debit card at the supermarket where no physical exchange of bills is required).  These facilities have been made possible with the advances in information technology.
What about credit cards? 
In the United States and other industrial nations today (and increasingly in less developed countries such as Lebanon), payments are often made by credit cards. 
What is a credit card? 
A credit card is NOT an asset for its holder.  It’s a liability.   When you charge purchases on a credit card, it’s like taking an on-the-spot loan that must be repaid later.  In other words, it’s simply a pre-approved loan.   Since money is defined as an asset for its holder and a liability for its issuer, credit card accounts are not part of the money supply.  [Note: The terms “assets” and “liabilities” will be explained shortly.]
III.  The Three Functions of Money
From the definition stated above, we already know that money is a 

Medium of Exchange 

Whatever people usually give in exchange for the things that they buy is a medium of exchange. As we have seen, this is the function that defines money. 

Unit of Account 

A unit of account is the unit in which values are stated, recorded and settled. Money provides a unified means of doing so that enables the easy comparison of prices of different products.  
Store of Value 

This is something that people keep in order to maintain the value of their wealth. 
While other assets can also serve as stores of wealth, one of the primary distinguishing advantages of money as a store of wealth is its liquidity.  The liquidity property of money (easy to use and transport) makes it preferable to other possible stores of wealth.
But one of its disadvantages is the fact that it can lose its value during periods of inflation.  That is why in inflationary times other media might be substituted, such as jewelry, land or collectable goods (real assets). 
Expanding the supply of currency so rapidly that it loses much of its value is known as “currency debasement”.  
IV.  Measuring the Quantity of Money
In order for the central bank to control the money supply and conduct other monetary policies, it must know how much money is out there.  

How is that done?  
Economists, central banks, commercial banks, government policymakers, and anyone involved in making or reporting decisions involving the money supply use a common standardized and internationally recognized terminology when referring to this.  
The money supply can mean any of three possible measures, categorized on the basis of liquidity.

[Note: In this context, liquidity refers to how easy it is to use the particular form of money for transactions/exchange.]
M1: 
This measure includes the most liquid types of money.  It is also known as transactions money.  We define it as: 

Currency in circulation + demand deposits (checking accounts) + other checkable deposits.
[Demand deposits are sometimes also called “sight deposits”.]

In other words, this measure of the money supply includes all currency outside banks PLUS all sorts of checkable deposits inside financial institutions.  It is the most common measure of the money supply.
To simplify further we will write M1 = C + D, where C stands for currency in circulation and D stands for demand deposits in banks (i.e. checking accounts).

M2: 
This is defined as:   
M1 + savings accounts + small denomination time deposits (a.k.a. certificates of deposit) 
[Small denomination usually means less than $100,000.]

This is a broader definition of money.  It’s also more stable.  Many times, money is switched from a demand deposit, for instance, to a saving account, or from cash to a CD.   When that happens, M1 changes, but M2 does not!  
Why? 

Since M2 includes everything that is already in M1, any movements from any component of M1 to any other (non-M1) component of M2 will not be reflected in M2.  

[Note that saving accounts are less liquid than checking accounts.  You can use a check to immediately buy stuff at the store, but you can’t use money you have in a saving account without actually going to the bank and making a withdrawal.  That is why “checking accounts” are part of M1, and “saving accounts” are part of M2.]
Certificates of deposit are long-term saving accounts that are offered at a high interest rate but with the condition that the funds remain in a frozen state in the bank for a certain period of time (6 months, one year, etc. depending on the contract).  Often, penalties are involved for premature withdrawals from these accounts.  

M3: 
This is defined as:   

M2 + large denomination time deposits + foreign currency deposits
[Large denomination usually means over $100,000.]

The aggregates M1, M2, and M3 are ordered in descending liquidity, i.e. from most to least liquid (i.e. M1 is the most liquid aggregate, M3 is the least liquid aggregate).

V.  Historical Perspective of Modern Monetary Systems

Economists have traditionally explained the evolution of modern banking systems by telling an old story on the evolution of European money and the European banking systems somewhere around the late 16th and early 17th centuries. 
Note to students:  The following is just a hypothetical story. You are not responsible for the details of this historical perspective (on this page).  But you are, of course, responsible for the implications.
To start with, consider a goldsmith in a small medieval European town.  [This is someone whose profession is the cutting of gold and jewelry.]  As a goldsmith, he has a strong safe box in which he keeps his gold supplies.  In this safe, he also stores the gold owned by other citizens for a small fee. 
To keep the records clear, the goldsmith gives his customers receipts for their gold deposits. 

After a while, some of his customers start using the receipts for the gold they have to make payments and settle debts. 
In other words, the receipts themselves, rather than the gold they represent, begin circulating as money for the purpose of conducting exchanges. 
One customer may hand over a receipt (or several receipts) in payment for a wagon, for example, and the wagon-maker may go down to the goldsmith and take out the gold stated on the receipt(s). 
But the wagon-maker may instead leave the gold on deposit, and pass the receipt(s) on to one of his input suppliers, for instance, the wheel maker.  

Each receipt says, "I, the goldsmith, will pay to the bearer, on demand, one gold pound," and these receipts are acceptable as money in this town because the people have faith that the goldsmith can and will honor that promise. 
Then the goldsmith makes a discovery.  He finds that only a small percent of his receipts or bank notes are cashed in for gold in any given period. 
What will he now do?

He can make loans.  How?  By issuing some new receipts that do NOT correspond to actual gold deposits.  When someone wants to borrow funds from the goldsmith, this person will not take out his loan in the form of actual gold, but instead in the form of receipts.  Now this person who has taken the loan will use the bank receipts (or notes) to make investments in his business (or whatever).  He will then pay the money back at the end of the year with interest.

The goldsmith knows that he can always meet the small daily demand for redemption out of the gold that people had deposited in the safe.  So now he has depositors (whose gold are in his safe), AND borrowers (who have borrowed additional receipts/notes that the goldsmith simply created!).

In this way, the goldsmith has created new money out of nothing.  Without adding any more gold to his safe, he has increased the amount of money in circulation.
The profit comes from the interest he gets for loaning the bank notes. 

But there is a catch. 

If many customers want to redeem their bank notes at once, the bank will not be able to comply. This is known as a "run" on the bank. 
The bank might then collapse. 
Implication? 

The goldsmith has to be careful to keep enough gold on hand in order to avoid this.  These reserves set a limit to the amount of money that he can create (i.e. the amount of loans he can make). 
Suppose experience has taught him that he needs to keep one pound in the safe for every three banknotes he has issued.  In other words, each three banknotes (representing claims to three pounds of gold) must be supported by one actual pound of gold.  In this case, then, only one of the three banknotes belongs to someone who actually has gold while the other two are given to borrowers with no gold.
This leads to the simplest example of a reserve ratio -- a ratio of reserves to money issued.  In the case of this example, it is 1/3. 

The ratio determines how much money (in the form of notes or receipts) the goldsmith can issue.  This will be explained further in the next section.
VI.  The Modern Banking System
The modern monetary system in nations consists of a central bank (a government agency) and various types of commercial financial institutions.

Central banks are government agencies primarily responsible for regulating/ supervising the banking system, and for controlling the money supply.

In the U.S., the central bank is known as the Federal Reserve System (or the "Fed").  It was established by Congress in 1913.  In Lebanon, the central bank is known as the Banque du Liban (or BDL).  It was established soon after independence.
The four main functions of a central bank are as follows: 

1) Controlling the national money supply (a macroeconomic function):
What is the significance of the money supply?  We will see in the coming few chapters that the amount of money in circulation influences three major macro variables: a) the price level, b) the interest rate(s), and c) the exchange rate between the domestic currency and other major currencies. 
In the case of Lebanon, perhaps the third of those variables is the most important to watch as we are committed to a fixed exchange rate vis a vis the U.S. dollar.  The stability of the foreign exchange market in Lebanon has been crucial for economic performance (especially during the post-war years).  

Side Note: In fact, the Banque du Liban (BDL) has only an indirect control over the Lebanese money supply as it must first keep the exchange rate fixed (through buying and supplying US $ as needed).  This topic will be examined further towards the end of the course when we discuss international aspects of the macroeconomy.
In general, central banks around the world control the money supply (MS) either directly by injecting fresh new reserves in the system (or removing reserves from the system), or indirectly by altering the required reserve ratio or the discount rate.  

How the central bank changes the money supply will be discussed in the next section.  Let us for the moment focus only on the required reserve ratio.

First of all, what are reserves?  
At the most basic level the word reserves refers to all the “real” cash money in the bank. Commercial banks in all countries hold two types of reserves: “required” and “excess”.  The objective of reserves is to assure that the banks would be able to pay their depositors. 
The required reserves are usually kept at a special account for each bank at the central bank.  No interest is earned on these reserves (or any other reserves that are not used by the bank to make loans or other productive investments).  

The percentage of their total (demand) deposits that banks must keep as reserves is called the “required reserve ratio”.  This ratio is set by the central bank, and normally ranges between 8 and 12% (relative to the total volume of their demand deposits or checking amounts).  The required reserve ratio in the US, for example, is 10% of demand deposits.
Side Note:  Ten years ago (in 2001), the Lebanese Central Bank (BDL) raised the required reserve ratio to 25% on standard demand deposits (in domestic currency).  This makes this ratio among the highest in the world.  The intention was to further protect the Lebanese public against any adverse events that may put the stability of the banking system at risk.
The central bank enforces this reserve requirement on all commercial banks that operate in the nation.  Central banks normally have special departments whose function is to ensure that at the end of each day, each bank has the minimum reserve amount required by the law.  
How does the central bank know the quantity of reserves each bank has?  How does it know that the reserves satisfy the required ratio?  
That’s simple:  At the end of the day, each bank must send a balance sheet to the central bank (which is now done electronically in one second!). This sheet shows the bank’s financial situation on a daily basis, including the total amount of money under checking deposits. The required reserve for each bank is usually kept in a special account at the Central Bank.  Therefore, also at the end of the day, each bank must ensure that it has enough at its deposit with the central bank to satisfy its reserve requirements.  If it has insufficient funds with the central bank, it must “cover” the shortfall.
With the advent of electronic communication, all these functions and tasks have become automated and relatively easy to monitor.

What about “excess reserves”?  This is the money that is left after the bank satisfies its requirement (as per the ratio).  This is the money available for the bank to make loans (and buy securities).  In recent years, many banks in the U.S. have been using all their excess reserves in interest-earning activities. Note, however, that many other banks choose to keep extra “unused” reserves in addition to those required by the central bank (“just in case”).   In fact, most Lebanese banks have, over the past few years, kept large excess reserves in idle form (i.e. have not used them in any lending activities).  [Why do you think they may have done so?]
So, by definition:  Total Reserves =  Required Reserves + Excess Reserves
The flowchart on page 14 explains this concept further.
2) Serving as a “lender of last resort” (a macroeconomic function):
The central bank also serves as the “bankers’ bank” and the government’s bank.  Only commercial banks and the central government have accounts at the CB and can borrow from the CB.  Private citizens and corporations cannot do that.  In addition to opening an account for each commercial bank, the CB can lend money to banks who experience temporary cash shortages (such as insufficient reserve funds when the volume of their reserves falls below the minimum required ratio).  Usually, commercial banks first turn to other commercial banks to borrow from.  If that does not work, then they may borrow from the CB.  Similarly, the CB holds the government’s accounts and may lend the government money, also when no other source is available.  This is why it is often called “the lender of last resort”.
These loans borrowed by commercial banks come with a special interest rate, called the “discount rate” (more on this later in the chapter).  
This function is considered a macroeconomic function as it guarantees the stability of the banking system against crisis.
3) Serving as a central clearinghouse for financial transactions (a services function):
The central bank plays the role of a clearing house for inter-bank transactions. Since we have many banks, problems related to paperwork and efficiency arise.  Instead of each bank submitting checks for collection at other banks all day long, one central agency (the central bank) will do this for all the banks.  In other words, the central bank serves this function by "clearing" checks among the different banks. At the end of the day, the CB informs banks of their final balance for the day (whether +ve or –ve), and makes the appropriate adjustments in their respective accounts at the CB (adding or deducting).
Example:  You give me a 750,000 LL check in payment for designing your web page on the Internet.  I deposit it in my bank (Audi).  My bank increases my deposits by 750,000 LL.  What does my bank do with the check?  It sends it to the BDL (Central Bank) and deposits it in its account there.  What does the central bank do with the check?  It charges your bank (Byblos) the 750,000 LL amount of the check and your bank will get a 750,000 LL decrease in its deposit with the central bank.  Finally, the check is physically sent to your bank which reduces your account balance there by that amount.  
Note that for a small country like Lebanon where most payments have historically been made in cash, this may not be such a big deal, but imagine how inefficient it would be for an advanced nation (especially a large one like the US) with thousands of banks and where most payments are made by checks.  Note, however, that in more recent times, with the increased use of debit cards, clearing has again become an important role for the Lebanese central bank.
3) Regulating commercial banks (a regulatory function):
The central bank is also responsible for regulating and supervising the various commercial banks to ensure, for instance, that they follow proper management rules, that they do not take on excessive risks, and that they maintain adequate capital.  In Lebanon, for instance, the BDL has been very involved in taking measures and setting policies that would prevent money laundering activities from taking place (especially in the aftermath of the Madina Bank scandal several years ago).  More recently, when the U.S. government accused the Lebanese-Canadian bank of money laundering, the BDL arranged for the acquisition of this bank by another to avoid further complications that could affect the whole banking system.  Other aspects of bank management that the central bank regulates include mergers between banks (e.g. the merger between Audi and Saradar in the late nineties), adequate capital, allowed vs. disallowed practices, etc.)
In the following discussion, the frame of reference is the typical central bank in any modern nation.   Since the most important function for most central banks is controlling the money supply, that is the topic we will examine next.
To understand how the money supply comes about, we must first understand how commercial banks handle money, and then we combine that with the money control functions of the central bank to form a complete story. 
VII.  How Banks “Create Money”
What are banks?

Banks are financial intermediaries that act as a link between those who have the money to lend and those who want to borrow money.  They channel funds from savers to investors, or from lenders to borrowers. Banks make profit by charging interests on the money they lend out that exceeds the interest they pay on deposits.

A good banking sector is an essential ingredient to a viable and productive economy.  Without it an economy cannot really function well.  The main types of financial intermediaries are commercial banks, life insurance companies, and pension funds.

In addition to serving as intermediaries banks play the very important function of “creating” money in the national economy. 
Let's see how an increase in monetary reserves leads to the creation of new money in a modern banking system. 
First, a brief “Accounting” review:

Basic accounting identity for a bank:

Assets = Liabilities + Net Worth 

or 

Assets – Liabilities = Net Worth (for a regular business this is also called “Owner’s Equity”)

Assets are things a firm owns that are worth something.  The most important assets for a bank are its loans.  Another important asset is the securities it buys (government securities only as banks are generally prohibited, by law, from buying corporate stocks.)
Side Note: The term “securities” refers to any financial asset that an individual or an organization (corporation or bank) may buy.  Mostly the term involves bonds and stocks.  
Liabilities are the firm’s debts, what it owes to others (its creditors).  The most important liability for a bank is the deposits people have made in the bank, because these are an obligation that the bank must deliver back to the customer on demand.

Net worth is the difference between total assets and total liabilities. It is what the shareholders of the bank own (after all assets and liabilities are accounted for).
Side Note FYI: A bank whose liabilities exceed its assets has negative net worth.  Such a bank is said to be insolvent and may be forced by the government to announce bankruptcy and undergo a lengthy liquidation process.  In most modern economies (including Lebanon) depositors are insured. [In the U.S., they are insured for up to $100,000.]  This is a safety measure.  Should bankruptcy occur, the depositors will receive their deposits back (up to that limit) from the insurance fund (which is usually a government-controlled entity).  In the US, it is called the Federal Deposit Insurance Corporation.
On balance sheets, assets are listed on the left and liabilities and net worth are listed on the right.  A simplified balance sheet for a commercial bank might look like this (where the number may be in millions of US $ or whatever):
	ASSETS
	LIABILITIES

	Cash reserves  20
	Deposits  100

	Loans  90
	Net Worth 10

	TOTAL 110
	TOTAL 110


The totals of the two columns must always match.  Such a simplified balance sheet is known as a T account.
Side Note: Students with no accounting background may find the above confusing. When you compare between this T table and the equation stated earlier: “Assets=Liabilities + Net Worth”, you may be puzzled by the difference.  In the table, net worth is listed under “liabilities”, so that the totals for the two columns match. But in the equation, net worth is listed separately (apart from liabilities).  How come?

The simple explanation for this apparent contradiction is that these matters are purely conventional.  This is how the accounting profession records this stuff.  The table gives the impression that net worth is a component of total liabilities.  In a way, it really is, because the net worth of a company or bank “belongs” to the shareholders of that entity, so it is something that must be returned to those people.  That is why it is a liability on the business entity.  Therefore, you must remember that, in the equation, the “liabilities” are to be understood as all the liabilities other than net worth.

Now let’s go back to the process of money creation that the banking system can perform.

To simplify the discussion, let’s call the banks A, B, C, etc.  Assume that the required reserve ratio is 20% or 1/5.  Moreover, let’s assume that each person who receives a loan uses it in paying someone who deposits it at another bank (AND that none of it stays outside the banking system in the form of currency).  Finally, assume that banks only make loans (i.e. they do not buy securities).
Say we start the process with a deposit of $1,000 in a certain bank.

	Bank
	New Deposits 
	Required Reserves
	Loans

	A
	$1,000 
	$200 
	$800

	B
	$800 
	$160 
	$640 

	C
	$640 
	$128
	$512 

	D
	$512 
	$102 
	$410 

	E
	$410
	$82 
	$327 

	“
	
	
	

	“
	
	
	

	“
	
	
	

	…Total
	$ 5,000 (sum of all new deposits including the initial deposit)
	$1,000
	$4,000 (sum of all new loans)


Side Note:  The above table can also be done differently.  Instead of banks A, B, C, D, etc., we can do successive rounds at one bank only.   We can then say that the same process occurs at all the other banks in a similar fashion.  Here, the story would be modified:  each loan received by a person will be deposited by that same person inside the same bank.  Basically, the person receiving the loan will instruct the bank to keep the money for him/her in a checking account.  He/she would then go out and do his/her investment project and use the checks to pay for supplies, construction, material, workers, etc.  The end result is the same.  Each loan is simultaneously turned into a deposit (so it is both an asset and a liability for the bank).  From that deposit, the bank can them make another loan, and so on and so forth until the whole amount is utilized. 
Very Important Note:  Any money injected into the banking system is first categorized as additional reserves before bankers apportion it into “required” vs. “excess”. This will help you understand the concept of money creation illustrated above and the money multiplier equation that will be presented next.  This is further explained in the flowchart below.
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To Clarify Flowchart: The purpose of this flowchart is to explain the concept of reserves, which is often a bit confusing for students.  The term “reserves” simply means any free liquidity.  Only the “required” part is obligatory (established by the central bank to guarantee sufficient liquidity so that banks can always satisfy withdrawal demands from their customers).  The rest is up to the bank’s management to determine.  The amount of reserves at a bank change from moment to moment and as the day goes on.  
The numbers in the flowchart above represent the steps through which new money goes through at a typical bank.  This is all hypothetical.
Step 1: Money enters the bank either in the form of deposits or thru the actions of the central bank.  This represents an increase in the amount of reserves at the bank.

Step 2: The bank sets aside the mandatory reserves (according to the CB regulations).  The rest is now considered excess reserves.  Note that the term “sets aside” does not really mean that the bank puts this cash in a separate drawer.  Since everything nowadays is computerized, this part of the transaction simply appears under the “Required Reserves” heading.  So when the bank wishes to make loans it checks its records to know how much credit is available for that.
Step 3: The bank must now do something with this excess reserve.  It is unlikely to keep it all.  If it does, the bank will earn no profit whatsoever (as reserves do not earn interest).  Normally, the bank chooses to a) buy government bonds, b) lend money to private firms, and/or c) keep some free money as excess reserves.  The bank may do either one of those things or a combination of them.   

Throughout the day, the amount of reserves changes constantly, as new money enters and other money gets lent out.  However, no matter what it does, the following equation will always hold true for the bank (as already stated before):

Total Reserves = Required Reserves + Excess Reserves.

[Recall, again, that the term “reserves” simply means the money that the bank possesses in cash at any point in time.]

Going back to our numerical example, the initial new deposit ($1000) is the initial increase in reserves.
When the money goes through the system in the fashion illustrated, it creates more and more deposits along the way.
We see that the upper limit of total new money is five times the original influx of reserves ($5,000 = $1,000 x 5). 
This money creation process is also known as “multiple deposit creation” and the multiplier is known as the money multiplier (or “deposit multiplier”). It is the inverse of the reserve ratio.  In other words, if the required reserve ratio is r, the money multiplier would be 1/r.  In this case, the ratio is 20% or 1/5 and so the multiplier comes out to 5.  The formula is 

∆D = 1/r x ∆R, where D stands for total deposits and R for reserves 

Very Important Note: In this formula, the R stands for reserves not in the sense of required reserves, but rather in the sense of money entering the banking system (before it is categorized as required or not required).
[Note: The algebraic derivation of this is done via applying the formula for the sum of an “infinite geometric series”.  The total change in checkable deposits is 
1000 (which is the initial ∆R)  +  800 (which is ∆R x (1-r))  + 640 (which is ∆R x (1-r)2) + 512 (which is ∆R x (1-r)3 )  +

…..and so on. 
This can be rewritten as:


∆D = ∆R x [1 + (1-r) + (1-r)2 + (1-r)3 +….].

There is an algebraic rule that says that an infinite geometric series of the form 1+x+x2+x3+x4+x5…. , where x<1, converges to the expression 1/(1-x).
Applying this rule to the expression for additional deposits created (where x = 1-r, which we know is less than 1 since r is less than 1) means we can express the above as

∆D = ∆R x 1/[1-(1-r)] = 1/r x ∆R,
which gives us the money multiplier formula again.]

Note:  You are NOT responsible for this mathematical derivation, but you are responsible for the multiple deposit creation formula: 

∆D=1/r x ∆R.
Conclusion:  

The process of “money creation” is really a process of “deposit creation”.  In the table above, because multiple deposits have been created from the initial reserve injection of $1000, the money supply (defined as M1=C+D) has increased by a multiple of that $1000.  If the reserve ratio r is 20% (i.e. 1/5), then the total deposits will increase by 1/r times that amount, or 5x1000=5000.

VIII.  Controlling the Money Supply

There are three tools at the disposal of the central bank to control the MS.

1) Adjusting the Required Reserve Ratio
The above discussion tells us that one way to control the money supply is through the required reserve ratio.  If this ratio is increased by the central bank, then the amount of “free” money that banks have at their disposal (which they might use to “create” additional money) decreases.  Therefore, the MS decreases.  

Conversely, if the required reserve ratio decreases, the MS increases.

2) Adjusting the Discount Rate

Another means of controlling the money supply is adjusting the discount rate. This is defined as the rate of interest that banks pay to the central bank when they borrow from it (which they might need to do in order to resolve temporary cash shortages, mostly in the form of reserve shortages should they wish to make some potential profitable investment and not have enough reserves to cover it.  Normally, any such shortage should be in the order of 1 to 2 days).
Bank borrowing from the CB leads to an increase in the money supply.
Why?

Because when banks have the opportunity to cover any shortfalls in their required reserves by borrowing from the CB, they tend to relax about meeting their requirements.  This means that if on any particular day a bank sees a special investment opportunity that it just does not want to miss, it may go ahead and provide a new loan EVEN if it knows it does not have enough funds to cover its reserve requirements.  
Then what will this bank do?

At the end of the day, it will borrow the shortfall from the CB.  

Then on the next day, chances are there will be fresh injections of cash into the bank, some loan payments will be made, etc.  The bank will then come out of the cash crunch and satisfy its reserve requirements.  Any funds borrowed from the CB will then be repaid (usually the CB lends money to banks for no longer than two days).

What was the end result of the bank borrowing from the CB?

Answer: More loans were made possible.  More deposits were created.  The money supply increased.

Therefore, the higher the discount rate the less likely will banks borrow from the CB.  So increasing the discount rate has the ability to reduce the money supply.  

3) Open Market Operations

The third method for controlling the money supply is through open market operations (buying and selling government securities).  
Important Note: This is the most important and influential of the three methods.  It is the method used by central banks most often (sometimes on a daily basis) to control the money supply.
Who issues these government securities and why?  
Primarily, the government securities are bonds issued by the Ministry of Finance (The “Treasury Department” in the US).  The purpose of issuing them is for the government to borrow money in order to cover deficits.  The duration of bonds ranges from one to ten years.  Usually people buy three- or five-year bonds.  
The securities are sold directly to individuals and banks.  Securities issued directly by the Ministry of Finance for sale to the public are added to the government’s debt.  These are first-issue securities, and economists and financial experts call the markets in which they are traded “primary markets”.  They are issued/sold by the government for the purpose of covering deficits.
NOTE:  The bonds issued by the Ministry of Finance (the Treasury) for first-sale to the public do not affect the money supply.  This is money that simply moves from private hands to public hands.
Only the actions of the central bank change the money supply.  How?

The central bank also owns a stock of securities which it has purchased over the years directly from the public and/or from the government.  [Recall that as the government’s bank, the central bank can also lend money to the government just like any other bank lends to its customers.  Only in this case, lending money to the government basically means buying newly issued government bonds.]   
The central bank is authorized by law to sell government securities to the public or buy securities from the public for the purpose of regulating the money supply.  These are outstanding securities, and economists call the markets in which they are traded “secondary markets”.
Open market activities conducted by the CB influence the supply of bank reserves and thus the money supply. 

Suppose that the board of governors of the CB has decided to increase the money supply.  The economy is sluggish or slow and the CB wishes to revitalize it with a fresh supply of money. Here is how they would carry out that policy: 

1. The CB buys government securities (like bonds) from the public (usually from commercial banks). 

2. It pays for the bonds with CB checks. 

3. The checks are deposited in various commercial banks and become an addition to bank reserves. 

4. With more reserves, banks create more money. 

Now suppose instead the decision is to reduce the money supply, perhaps as a means of avoiding inflation. Then the method is just the reverse. 

1. The CB sells government securities (like bonds) to the commercial banks. 

2. Checks are written to pay for the bonds and the money goes to the vaults of the CB where it is removed from circulation. 

3. This reduces bank reserves. 

4. With less reserves, banks must cut back on money creation. 

So, to summarize:

CB buys bonds → money supply increases.
CB sells bonds → money supply decreases.
Question: What happens to the money that the CB receives back from the public when it sells bonds.  It is kept in the CB “out of circulation”.  That is how it decreases the money supply.  Among other things, this money can be used later to increase the money supply.
THE SUPPLY CURVE FOR MONEY
This is a curve that shows the quantity of money on the X axis and the interest rate (that is the opportunity cost of holding money) on the Y axis.  

[image: image2]
It is a vertical line because the quantity of money is determined by the central bank and the interest rate is not a determinant of the money supply.
In the next chapter, we will explore the other side of the money market, the demand side, and look at how the money demand curve can be derived.
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