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HEPEIMOBA

[HpopMmaliitHi TEXHONIOT1T BIAKPUBAIOTh HOB1 pUHKH, HOBI ITPOIYKTH, HOBI IOCIYTH
Ta epeKTUBHI KaHAIM JOCTaBKU g OaHKIBCHKOI ramy3i. EnexkTpoHHmil OaHKIHT Yy
peXuMi OH JlailH, MOOUIbHUM OaHKIHT Ta IHTEPHET-OaHKIHI — 1€ TIIbKM KUIbKa
PUKJIIAIB.

[HpopmamiitHi TexHosorii OyJiM HapiKHUM KaMEHEM OCTaHHIX pedopMm 'y
(GIHAaHCOBOMY CEKTOpi, CHPSMOBAHUX Ha IMIJABUIICHHS IIBUIAKOCTI Ta HAIIAHOCTI
(1HaHCOBUX OMNEpAILliil Ta 1HILIATHB, COPIMOBAHUX HA 3MIIIHEHHS OAHKIBCHKOT'O CEKTOPY.
IT-peBomtoriisi miAroTyBaJla TPYHT JJIsi OE3MPELENCHTHOrO 3pOCTaHHA Yy (DiHAHCOBIM
aKTUBHOCTI MO BChOMY CBITY. TeXHIUHMI Mporpec i po3BUTOK B yCbOMY CBITI MEPEX
ICTOTHO 3HU3UB BapTICTh IJ100AILHOTO MEpeKa3y KOIITIB.

Came i opMaliifHI TEXHOJOTIT JO3BOJISIIOTH O0aHKaM 3aJIOBOJILHATH TaKi BHCOKI
OUIKYBaHHS KJIEHTIB, Kl € CbOTOJHI OUIbII BUMOTJIMBUMHM 1 TaKOX OUIbLIE TEXHIYHO
M1JJKOBAaHUMH B TOPIBHSAHHI 3 1X MMONIEPETHUKAMU 3 MUHYJIUX POKIB.

CtpiMKHMIl  pO3BUTOK 1H(OpMALIHHUX OaHKIBCBKUX TEXHOJOTIM moTpedye
BIIMOBIAHUX  CHEIIANICTIB, 3JaTHUX PO3POOJATH 1 BIOPOBAKYBATH  CydacHi
iH(popmaniiiHl cuctemMd. Ha puHKY cHoemiamicTiB IIOPOKY 3pocTae mnoTpedba B
po3poOHUKax 1HGOpMaIIMHUX OAHKIBCBKUX CHUCTeM, sKi Oynu 6 goOpe o0i3HAHUMH B
IpeIMETHIM o007acTi, poO3yMUIMNCh Ha MpUHIUNAX 11 (QyHKIIOHYBaHHA, MOTIH O
chopmyIroBaTH aeKBaTHI O13HEC-TTpaBUIIa.

Mera HaB4YaJIbHOrO mociOHMKa «baHKIBCHKI iH(OpPMAaIIHI CHCTEeMH» — HaJaTH
JIOTIOMOTY B OBOJIOZIHHI 3HAHHSMHU Yy cdepl po3pOOKH aBTOMATHU30BAaHUX OAHKIBCHKHX
CHUCTEM, a TaKOX JIOMTOMOTTH MIATOTYBAaTUCS O MOXKJIMBOCTI MPO(DECIHOTO CIIKYBaHHS
y aHIJIOMOBHOMY IPOCTOPI.

VY 3anponoHOBaHOMY HaBYAJIbHOMY MOCIOHHMKY BpaxoBaHI OCHOBHI MOJIOKEHHS
JOKYMEHTIB BOJIOHCHKOTO mpolecy, TeMU po30UTI HA Ba MOIYJ. Y MHEepHIOMY MOJIYJI
pO3KpuTi 6a30B1 OAHKIBCHKI OIepallii, 1110 € OCHOBOIO MPEIMETHOI 00J1aCTl MPOSKTYBAHHS
iHbopMaIiiHuX cucteM y OaHkKax. Y JpyroMy MOJIyJi PO3KPUTI OE3MOCepeTHbO
0COOJIMBOCTI PO3POOKHU Ta ayAUTY O€3MeKH OaHKIBCHKUX 1H(POPMAIIIITHUX CUCTEM.

Koxuuit po3ain mociOHMKa 3aBEPIIYETHCS KOHTPOJIBHUMH MTUTAHHSAMH, SIKI JaIyTh
3MOT'Y CTy/ICHTaM MEPEBIPUTH CTYIIHb ONAHYyBaHHS MaTepianty Ta Kpalle 30pIEHTYBaTUCh
B OCHOBHMX KJIFOUOBHX MOMEHTAX JaHOI TEMHU.



UNIT I. MEASURING INTEREST RATES

The concept of present value (or present discounted value) is based on the
commonsense notion that a dollar paid to you one year from now is less valuable to you
than a dollar paid to you today: This notion is true because you can deposit a dollar in a
savings account that earns interest and have more than a dollar in one year. Economists
use a more formal definition, as explained in this section.

Let’s look at the simplest kind of debt instrument, which we will call a simple
loan. In this loan, the lender provides the borrower with an amount of funds (called the
principal) that must be repaid to the lender at the maturity date, along with an additional
payment for the interest. For example, if you made your friend, Jane, a simple loan of
$100 for one year, you would require her to repay the principal of $100 in one year’s
time along with an additional payment for interest; say, $10. In the case of a simple loan
like this one, the interest payment divided by the amount of the loan is a natural and
sensible way to measure the interest rate. This measure of the so called simple interest
rate, i, 18:

. $10 _
i = = 0.10 = 10%
$100

If you make this $100 loan, at the end of the year you would have $110, which can
be rewritten as:

$100 X (1 + 0.10) = $110
If you then lent out the $110, at the end of the second year you would have:
$110 X (1 + 0.10) = $121

or, equivalently,

$100 X (1 + 0.10) X (1 + 0.10) = $100 X (1 + 0.10)? = $121

Continuing with the loan again, you would have at the end of the third year:

$121 X (1 + 010} = $100 X (1 + 0.10¥ = $133

Generalizing, we can see that at the end of » years, your $100 would turn into:

$100 X (1 + i)

The amounts you would have at the end of each year by making the $100 loan
today can be seen in the following timeline:

Today Year Year Year Year
0 1 2 3 n
P A N1 |

$100 $110 $121 $133 $100 X (1 + 0.10)"

This timeline immediately tells you that you are just as happy having $100 today as
having $110 a year from now (of course, as long as you are sure that Jane will pay you
back). Or that you are just as happy having $100 today as having $121 two years from

now, or $133 three years from now or $100 X (1 + i}”, n years from now. The
timeline tells us that we can also work backward from future amounts to the present: for
example, $133 = $100 X (1 + 0.10) three years from now is worth $100 today, so
that:



$133

$100 = .
(1 + 0.10)

The process of calculating today’s value of dollars received in the future, as we
have done above, is called discounting the future. We can generalize this process by
writing today’s (present) value of $100 as PV, the future value of $133 as FV, and
replacing 0.10 (the 10% interest rate) by i. This leads to the following formula:

FV

PV=—"—
€l 1f (1)

Intuitively, what Equation 1 tells us is that if you are promised $1 for certain ten
years from now, this dollar would not be as valuable to you as $1 is today because if you
had the $1 today, you could invest it and end up with more than $1 in ten years.

The concept of present value is extremely useful, because it allows us to figure out
today’s value (price) of a credit market instrument at a given simple interest rate i by just
adding up the individual present values of all the future payments received. This
information allows us to compare the value of two instruments with very different timing
of their payments.

As an example of how the present value concept can be used, let’s assume that you
just hit the $20 million jackpot in the New York State Lottery, which promises you a
payment of $1 million for the next twenty years. You are clearly excited, but have you
really won $20 million? No, not in the present value sense. In today’s dollars, that $20
million is worth a lot less. If we assume an interest rate of 10% as in the earlier examples,
the first payment of $1 million is clearly worth $1 million today, but the next payment
next year is only worth $1 million/(1 + 0.10) = $909,090, a lot less than $1 million. The
following year the payment is worth $1 million/(1 + 0.10)? = $826,446 in today’s dollars,
and so on. When you add all these up, they come to $9.4 million. You are still pretty
excited (who wouldn’t be?), but because you understand the concept of present value,
you recognize that you are the victim of false advertising.

You didn’t really win $20 million, but instead won less than half as much. In terms
of the timing of their payments, there are four basic types of credit market instruments.

1. A simple loan, which we have already discussed, in which the lender provides
the borrower with an amount of funds, which must be repaid to the lender at the maturity
date along with an additional payment for the interest. Many money market instruments
are of this type: for example, commercial loans to businesses.

2. A fixed-payment loan (which is also called a fully amortized loan) in which
the lender provides the borrower with an amount of funds, which must be repaid by
making the same payment every period (such as a month), consisting of part of the
principal and interest for a set number of years. For example, if you borrowed $1,000, a
fixed-payment loan might require you to pay $126 every year for 25 years. Installment
loans (such as auto loans) and mortgages are frequently of the fixed-payment type.

3. A coupon bond pays the owner of the bond a fixed interest payment (coupon
payment) every year until the maturity date, when a specified final amount (face value or
par value) is repaid. The coupon payment is so named because the bondholder used to
obtain payment by clipping a coupon off the bond and sending it to the bond issuer, who
then sent the payment to the holder. Nowadays, it is no longer necessary to send in
coupons to receive these payments. A coupon bond with $1,000 face value, for example,
might pay you a coupon payment of $100 per year for ten years, and at the maturity date
repay you the face value amount of $1,000. (The face value of a bond is usually in



$1,000 increments.)

A coupon bond is identified by three pieces of information. First is the corporation
or government agency that issues the bond. Second is the maturity date of the bond.
Third is the bond’s coupon rate, the dollar amount of the yearly coupon payment
expressed as a percentage of the face value of the bond. In our example, the coupon bond
has a yearly coupon payment of $100 and a face value of $1,000. The coupon rate is then
$100/$1,000 = 0.10, or 10%. Capital market instruments such as U.S. Treasury bonds and
notes and corporate bonds are examples of coupon bonds.

4. A discount bond (also called a zero-coupon bond) is bought at a price below
its face value (at a discount), and the face value is repaid at the maturity date. Unlike a
coupon bond, a discount bond does not make any interest payments; it just pays off the
face value. For example, a discount bond with a face value of $1,000 might be bought for
$900; in a year’s time the owner would be repaid the face value of $1,000. U.S. Treasury
bills, U.S. savings bonds, and long-term zero-coupon bonds are examples of discount
bonds.

These four types of instruments require payments at different times: Simple loans
and discount bonds make payment only at their maturity dates, whereas fixed-payment
loans and coupon bonds have payments periodically until maturity. How would you
decide which of these instruments provides you with more income? They all seem so
different because they make payments at different times. To solve this problem, we use
the concept of present value, explained earlier, to provide us with a procedure for
measuring interest rates on these different types of instruments. Of the several common
ways of calculating interest rates, the most important is the yield to maturity, the interest
rate that equates the present value of payments received from a debt instrument with its
value today.1 Because the concept behind the calculation of the yield to maturity makes
good economic sense, economists consider it the most accurate measure of interest rates.

To understand the yield to maturity better, we now look at how it is calculated for
the four types of credit market instruments.

Simple Loan. Using the concept of present value, the yield to maturity on a simple
loan is easy to calculate. For the one-year loan we discussed, today’s value is $100, and
the payments in one year’s time would be $110 (the repayment of $100 plus the interest
payment of $10). We can use this information to solve for the yield to maturity i by
recognizing that the present value of the future payments must equal today’s value of a
loan. Making today’s value of the loan ($100) equal to the present value of the $110
payment in a year (using Equation 1) gives us:

5110
5100 = T”L

Hi
Solving for i,

$110 — $100  $10

$100 $100

This calculation of the yield to maturity should look familiar, because it equals the
interest payment of $10 divided by the loan amount of $100; that is, it equals the simple
interest rate on the loan. An important point to recognize is that for simple loans, the
simple interest rate equals the yield to maturity. Hence the same term i is used to denote
both the yield to maturity and the simple interest rate.

Fixed-Payment Loan. Recall that this type of loan has the same payment every
period throughout the life of the loan. On a fixed-rate mortgage, for example, the
borrower makes the same payment to the bank every month until the maturity date, when
the loan will be completely paid off. To calculate the yield to maturity for a

= 0.10 = 10%



fixed-payment loan, we follow the same strategy we used for the simple loan - we equate
today’s value of the loan with its present value. Because the fixed-payment loan involves
more than one payment, the present value of the fixed-payment loan is calculated as the
sum of the present values of all payments (using Equation 1). In the case of our earlier
example, the loan is $1,000 and the yearly payment is $126 for the next 25 years. The
present value is calculated as follows: At the end of one year, there is a $126 payment
with a PV of $126/(1 + i); at the end of two years, there is another $126 payment with a
PV of $126/(1 + i)?; and so on until at the end of the twenty-fifth year, the last payment
of $126 with a PV of $126/(1 + )25 is made. Making today’s value of the loan ($1,000)

equal to the sum of the present values of all the yearly payments gives us:
$126 $126 $126 $126

$1,000 = i e il e i ety ey
- .= B 08 JEIES 2

More generally, for any fixed-payment loan,

P FP FP | FP

LV = T L g T
L#EE (L*Fiy L iy (1=Ed) )

where LV - loan value

FP - fixed yearly payment

n - number of years until maturity

For a fixed-payment loan amount, the fixed yearly payment and the number of
years until maturity are known quantities, and only the yield to maturity is not. So we can
solve this equation for the yield to maturity i. Because this calculation is not easy, many
pocket calculators have programs that allow you to find i given the loan’s numbers for
LV, FP, and n. For example, in the case of the 25-year loan with yearly payments of
$126, the yield to maturity that solves Equation 2 is 12%. Real estate brokers always
have a pocket calculator that can solve such equations so that they can immediately tell
the prospective house buyer exactly what the yearly (or monthly) payments will be if the
house purchase is financed by taking out a mortgage.

Coupon Bond. To calculate the yield to maturity for a coupon bond, follow the
same strategy used for the fixed-payment loan: Equate today’s value of the bond with its
present value. Because coupon bonds also have more than one payment, the present
value of the bond is calculated as the sum of the present values of all the coupon
payments plus the present value of the final payment of the face value of the bond.

The present value of a $1,000-face-value bond with ten years to maturity and
yearly coupon payments of $100 (a 10% coupon rate) can be calculated as follows: At
the end of one year, there is a $100 coupon payment with a PV of $100/(1 + i ); at the
end of the second year, there is another $100 coupon payment with a PV of $100/(1 + i
)2; and so on until at maturity, there is a $100 coupon payment with a PV of $100/(1 + i
)10 plus the repayment of the $1,000 face value with a PV of $1,000/(1 + i )!0. Setting
today’s value of the bond (its current price, denoted by P) equal to the sum of the present
values of all the payments for this bond gives:

$100 $100 $100 $100 $1.000
P: + ) + sl shf200 sk . |_1+ «~10
1+i (14+iy 4+ (1 + i)t (1 4+ Ot

More generally, for any coupon bond,
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where P - price of coupon bond
C - yearly coupon payment

F - face value of the bond

n - years to maturity date

In Equation 3, the coupon payment, the face value, the years to maturity, and the
price of the bond are known quantities, and only the yield to maturity is not. Hence we
can solve this equation for the yield to maturity i. Just as in the case of the fixed payment
loan, this calculation is not easy, so business-oriented pocket calculators have built-in
programs that solve this equation for you. Let’s look at some examples of the solution for
the yield to maturity on our 10%-coupon-rate bond that matures in ten years. If the
purchase price of the bond is $1,000, then either using a pocket calculator with the
built-in program or looking at a bond table, we will find that the yield to maturity is 10
percent. If the price is $900, we find that the yield to maturity is 11.75%. Table 1 shows
the yields to maturity calculated for several bond prices.

Table 1 Yields to Maturity on a 10%-Coupon-Rate Bond Maturing in Ten
Years (Face Value = $1,000)

Price of Bond ($) Yield to Maturity (%)
1,200 7.13
1,100 8.48
1,000 10.00
900 11.75
800 13.81

Three interesting facts are illustrated by Table 1:

1. When the coupon bond is priced at its face value, the yield to maturity equals the
coupon rate.

2. The price of a coupon bond and the yield to maturity are negatively related; that
1s, as the yield to maturity rises, the price of the bond falls. As the yield to maturity falls,
the price of the bond rises.

3. The yield to maturity is greater than the coupon rate when the bond price is
below its face value.

These three facts are true for any coupon bond and are really not surprising if you
think about the reasoning behind the calculation of the yield to maturity. When you put
$1,000 in a bank account with an interest rate of 10%, you can take out $100 every year
and you will be left with the $1,000 at the end of ten years. This is similar to buying the
$1,000 bond with a 10% coupon rate analyzed in Table 1, which pays a $100 coupon
payment every year and then repays $1,000 at the end of ten years. If the bond is
purchased at the par value of $1,000, its yield to maturity must equal 10%, which is also
equal to the coupon rate of 10%. The same reasoning applied to any coupon bond
demonstrates that if the coupon bond is purchased at its par value, the yield to maturity
and the coupon rate must be equal.

It 1s straightforward to show that the bond price and the yield to maturity are
negatively related. As i, the yield to maturity, rises, all denominators in the bond price



formula must necessarily rise. Hence a rise in the interest rate as measured by the yield to
maturity means that the price of the bond must fall. Another way to explain why the bond
price falls when the interest rises is that a higher interest rate implies that the future
coupon payments and final payment are worth less when discounted back to the present;
hence the price of the bond must be lower.

There is one special case of a coupon bond that is worth discussing because its
yield to maturity is particularly easy to calculate. This bond is called a consol or a
perpetuity; it is a perpetual bond with no maturity date and no repayment of principal
that makes fixed coupon payments of $C forever. Consols were first sold by the British
Treasury during the Napoleonic Wars and are still traded today; they are quite rare,
however, in American capital markets. The formula in Equation 3 for the price of the
consol P simplifies to the following:

C
P=—
f 4
The bond price formula for a consol is:
C c &
= + =+ i
. | S o S 4 S o b I A B o6

which can be written as:
P={tat a4 o)
in which x = 1/(1 + 7). The formula for an infinite sum is:
" 4 1
1+ 4 gt dgt o= I %<1
1 —X%

and so:

- & X o I -
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which by suitable algebraic manipulation becomes:

where P - price of the consol
C - yearly payment

One nice feature of consols is that you can immediately see that as i goes up, the
price of the bond falls. For example, if a consol pays $100 per year forever and the
interest rate is 10%, its price will be $1,000 = $100/0.10. If the interest rate rises to 20%,
its price will fall to $500 = $100/0.20. We can also rewrite this formula as

C

- P
P )

We see then that it is also easy to calculate the yield to maturity for the consol
(despite the fact that it never matures). For example, with a consol that pays $100 yearly
and has a price of $2,000, the yield to maturity is easily calculated to be 5% (=
$100/$2,000).

Discount Bond. The yield-to-maturity calculation for a discount bond is similar to
hat for the simple loan. Let us consider a discount bond such as a one-year U.S. Treasury
bill, which pays off a face value of $1,000 in one year’s time. If the current purchase
price of this bill is $900, then equating this price to the present value of the $1,000



received in one year, using Equation 1, gives:

$1.000
$000 = —
41

and solving for i,

(1 + i) X $900 = $1,000
$900 + $900i = $1,000
$900i = $1,000 — $900

$1,000 — 3900

0111 =:11.1%
$000

More generally, for any one-year discount bond, the yield to maturity can be
written as:

P (6)

where F - face value of the discount bond
P - current price of the discount bond

In other words, the yield to maturity equals the increase in price over the year F —
P divided by the initial price P. In normal circumstances, investors earn positive returns
from holding these securities and so they sell at a discount, meaning that the current price
of the bond is below the face value. Therefore, F'— P should be positive, and the yield to
maturity should be positive as well. However, this is not always the case, as recent
extraordinary events in Japan indicate.

An important feature of this equation is that it indicates that for a discount bond,
the yield to maturity is negatively related to the current bond price. This is the same
conclusion that we reached for a coupon bond. For example, Equation 6 shows that a rise
in the bond price from $900 to $950 means that the bond will have a smaller increase in
its price at maturity, and the yield to maturity falls from 11.1 to 5.3%. Similarly, a fall in
the yield to maturity means that the price of the discount bond has risen.

Summary. The concept of present value tells you that a dollar in the future is not
as valuable to you as a dollar today because you can earn interest on this dollar.
Specifically, a dollar received n years from now is worth only $1/(1 + i )* today. The
present value of a set of future payments on a debt instrument equals the sum of the
present values of each of the future payments. The yield to maturity for an instrument is
the interest rate that equates the present value of the future payments on that instrument
to its value today. Because the procedure for calculating the yield to maturity is based on
sound economic principles, this is the measure that economists think most accurately
describes the interest rate.

Our calculations of the yield to maturity for a variety of bonds reveal the important
fact that current bond prices and interest rates are negatively related: When the
interest rate rises, the price of the bond falls, and vice versa.



QUESTIONS AND TASKS

1. Would a dollar tomorrow be worth more to you today when the interest rate is
20% or when it is 10%?

2. You have just won $20 million in the state lottery, which promises to pay you $1
million (tax free) every year for the next 20 years. Have you really won $20 million?

3. If the interest rate is 10%, what is the present value of a security that pays you
$1,100 next year, $1,210 the year after, and $1,331 the year after that?

4. If the security in Problem 3 sold for $3,500, is the yield to maturity greater or
less than 10%? Why?

5. Write down the formula that is used to calculate the yield to maturity on a
20-year 10% coupon bond with $1,000 face value that sells for $2,000.

6. What is the yield to maturity on a $1,000-face-value discount bond maturing in
one year that sells for $800?

7. What is the yield to maturity on a simple loan for $1 million that requires a
repayment of $2 million in five years’ time?

8. To pay for college, you have just taken out a $1,000 government loan that makes
you pay $126 per year for 25 years. However, you don’t have to start making these
payments until you graduate from college two years from now. Why is the yield to
maturity necessarily less than 12%, the yield to maturity on a normal $1,000
fixed-payment loan in which you pay $126 per year for 25 years?

9. Which $1,000 bond has the higher yield to maturity, a 20-year bond selling for
$800 with a current yield of 15% or a one-year bond selling for $800 with a current yield
of 5%?

10. Pick five U.S. Treasury bonds from the bond page of the newspaper, and
calculate the current yield. Note when the current yield is a good approximation of the
yield to maturity.

11. You are offered two bonds, a one-year U.S. Treasury bond with a yield to
maturity of 9% and a one-year U.S. Treasury bill with a yield on a discount basis of
8.9%. Which would you rather own?

12. If there is a decline in interest rates, which would you rather be holding,
long-term bonds or short-term bonds? Why? Which type of bond has the greater
interest-rate risk?

13. Francine the Financial Adviser has just given you the following advice:
“Long-term bonds are a great investment because their interest rate is over 20%.” Is
Francine necessarily right?

14. If mortgage rates rise from 5% to 10% but the expected rate of increase in
housing prices rises from 2% to 9%, are people more or less likely to buy houses?

15. Interest rates were lower in the mid-1980s than they were in the late 1970s, yet
many economists have commented that real interest rates were actually much higher in
the mid-1980s than in the late 1970s. Does this make sense? Do you think that these
economists are right?



UNIT 2 THE BANK BALANCE SHEET

To understand how banking works, first we need to examine the bank balance
sheet, a list of the bank’s assets and liabilities. As the name implies, this list balances;
that 1s, it has the characteristic that:

total assets = total liabilities + capital

Furthermore, a bank’s balance sheet lists sources of bank funds (liabilities) and
uses to which they are put (assets). Banks obtain funds by borrowing and by issuing
other liabilities such as deposits. They then use these funds to acquire assets such as
securities and loans. Banks make profits by charging an interest rate on their holdings of
securities and loans that is higher than the expenses on their liabilities. The balance sheet
of all commercial banks as of January 2003 appears in Table 1.

Table 1 Balance Sheet of All Commercial Banks (items as a percentage of the total, January 2003

Assets (Uses of Funds)* Liabilities (Sources of Funds)
Reserves and cash items 5 Checkable deposits 9
Securities Nontransaction deposits
U.S. government and agency 15 Small-denomination time deposits
State and local government and (< $100,000) + savings deposits 42
other securities 10 Large-denomination time deposits 14
Loans Borrowings 28
Commercial and industrial 14 Bank capital 7
Real estate 29
Consumer 9
Interbank 4t
Other 8
Other assets (for example,
physical capital) 6
Total 100 Total 100

*In order of decreasing liquidity.
Source: www.federalreserve gov/releases/h8/current/.

A bank acquires funds by issuing (selling) liabilities, which are consequently also
referred to as sources of funds. The funds obtained from issuing liabilities are used to
purchase income-earning assets.

Checkable Deposits. Checkable deposits are bank accounts that allow the owner
of the account to write checks to third parties. Checkable deposits include all accounts on
which checks can be drawn: non-interest-bearing checking accounts (demand deposits),
interest-bearing NOW (negotiable order of withdrawal) accounts, and money market
deposit accounts (MMDASs). Introduced with the Depository Institutions Act in 1982,
MMDASs have features similar to those of money market mutual funds and are included
in the checkable deposits category. However, MMDAs differ from checkable deposits in
that they are not subject to reserve requirements as checkable deposits are and are not
included in the M1 definition of money.

Table 1 shows that the category of checkable deposits is an important source of
bank funds, making up 9% of bank liabilities. Once checkable deposits were the most
important source of bank funds (over 60% of bank liabilities in 1960), but with the



appearance of new, more attractive financial instruments, such as money market mutual
funds, the share of checkable deposits in total bank liabilities has shrunk over time.

Checkable deposits and money market deposit accounts are payable on demand;
that is, if a depositor shows up at the bank and requests payment by making a
withdrawal, the bank must pay the depositor immediately. Similarly, if a person who
receives a check written on an account from a bank, presents that check at the bank, it
must pay the funds out immediately (or credit them to that person’s account).

A checkable deposit is an asset for the depositor because it is part of his or her
wealth. Conversely, because the depositor can withdraw from an account funds that the
bank is obligated to pay, checkable deposits are a liability for the bank. They are usually
the lowest-cost source of bank funds because depositors are willing to forgo some
interest in order to have access to a liquid asset that can be used to make purchases. The
bank’s costs of maintaining checkable deposits include interest payments and the costs
incurred in servicing these accounts—processing and storing cancelled checks, preparing
and sending out monthly statements, providing efficient tellers (human or otherwise),
maintaining an impressive building and conveniently located branches, and advertising
and marketing to entice customers to deposit their funds with a given bank. In recent
years, interest paid on deposits (checkable and time) has accounted for around 25% of
total bank operating expenses, while the costs involved in servicing accounts (employee
salaries, building rent, and so on) have been approximately 50% of operating expenses.

Nontransaction Deposits. Nontransaction deposits are the primary source of bank
funds (56% of bank liabilities in Table 1). Owners cannot write checks on nontransaction
deposits, but the interest rates are usually higher than those on checkable deposits. There
are two basic types of nontransaction deposits: savings accounts and time deposits (also
called certificates of deposit, or CDs).

Savings accounts were once the most common type of nontransaction deposit. In
these accounts, to which funds can be added or from which funds can be withdrawn at
any time, transactions and interest payments are recorded in a monthly statement or in a
small book (the passbook) held by the owner of the account. Time deposits have a fixed
maturity length, ranging from several months to over five years, and have substantial
penalties for early withdrawal (the forfeiture of several months’ interest).
Small-denomination time deposits (deposits of less than $100,000) are less liquid for the
depositor than passbook savings, earn higher interest rates, and are a more costly source
of funds for the banks.

Large-denomination time deposits (CDs) are available in denominations of
$100,000 or over and are typically bought by corporations or other banks.
Large-denomination CDs are negotiable; like bonds, they can be resold in a secondary
market before they mature. For this reason, negotiable CDs are held by corporations,
money market mutual funds, and other financial institutions as alternative assets to
Treasury bills and other short-term bonds. Since 1961, when they first appeared,
negotiable CDs have become an important source of bank funds (14%).

Borrowings. Banks obtain funds by borrowing from the Federal Reserve System,
the Federal Home Loan banks, other banks, and corporations. Borrowings from the Fed
are called discount loans (also known as advances). Banks also borrow reserves
overnight in the federal (fed) funds market from other U.S. banks and financial
institutions.

Banks borrow funds overnight in order to have enough deposits at the Federal
Reserve to meet the amount required by the Fed. (The federal funds designation is
somewhat confusing, because these loans are not made by the federal government or by
the Federal Reserve, but rather by banks to other banks.) Other sources of borrowed



funds are loans made to banks by their parent companies (bank holding companies), loan
arrangements with corporations (such as repurchase agreements), and borrowings of
Eurodollars (deposits denominated in U.S. dollars residing in foreign banks or foreign
branches of U.S. banks). Borrowings have become a more important source of bank
funds over time: In 1960, they made up only 2% of bank liabilities; currently, they are
28% of bank liabilities.

Bank Capital. The final category on the liabilities side of the balance sheet is
bank capital, the bank’s net worth, which equals the difference between total assets and
liabilities (7% of total bank assets in Table 1). The funds are raised by selling new equity
(stock) or from retained earnings. Bank capital is a cushion against a drop in the value of
its assets, which could force the bank into insolvency (having liabilities in excess of
assets, meaning that the bank can be forced into liquidation). A bank uses the funds that
it has acquired by issuing liabilities to purchase income earning assets. Bank assets are
thus naturally referred to as uses of funds, and the interest payments earned on them are
what enable banks to make profits.

Reserves. All banks hold some of the funds they acquire as deposits in an account
at the Fed. Reserves are these deposits plus currency that is physically held by banks
(called vault cash because it is stored in bank vaults overnight). Although reserves
currently do not pay any interest, banks hold them for two reasons. First, some reserves,
called required reserves, are held because of reserve requirements, the regulation that
for every dollar of checkable deposits at a bank, a certain fraction (10 cents, for example)
must be kept as reserves. This fraction (10 percent in the example) is called the required
reserve ratio. Banks hold additional reserves, called excess reserves, because they are
the most liquid of all bank assets and can be used by a bank to meet its obligations when
funds are withdrawn, either directly by a depositor or indirectly when a check is written
on an account.

Cash Items in Process of Collection. Suppose that a check written on an account
at another bank is deposited in your bank and the funds for this check have not yet been
received (collected) from the other bank. The check is classified as a cash item in process
of collection, and it is an asset for your bank because it is a claim on another bank for
funds that will be paid within a few days.

Deposits at Other Banks. Many small banks hold deposits in larger banks in
exchange for a variety of services, including check collection, foreign exchange
transactions, and help with securities purchases. This is an aspect of a system called
correspondent banking.

Collectively, reserves, cash items in process of collection, and deposits at other
banks are often referred to as cash items. In Table 1, they constitute only 5% of total
assets, and their importance has been shrinking over time: In 1960, for example, they
accounted for 20% of total assets.

Securities. A bank’s holdings of securities are an important income-earning asset:
Securities (made up entirely of debt instruments for commercial banks, because banks are
not allowed to hold stock) account for 25% of bank assets in Table 1, and they provide
commercial banks with about 10% of their revenue. These securities can be classified
into three categories: U.S. government and agency securities, state and local government
securities, and other securities. The United States government and agency securities are
the most liquid because they can be easily traded and converted into cash with low
transaction costs. Because of their high liquidity, short-term U.S. government securities
are called secondary reserves.

State and local government securities are desirable for banks to hold, primarily



because state and local governments are more likely to do business with banks that hold
their securities. State and local government and other securities are less marketable
(hence less liquid) and are also riskier than U.S. government securities, primarily because
of default risk: There is some possibility that the issuer of the securities may not be able
to make its interest payments or pay back the face value of the securities when they
mature.

Loans. Banks make their profits primarily by issuing loans. In Table 1, some 64%
of bank assets are in the form of loans, and in recent years they have generally produced
more than half of bank revenues. A loan is a liability for the individual or corporation
receiving it, but an asset for a bank, because it provides income to the bank. Loans are
typically less liquid than other assets, because they cannot be turned into cash until the
loan matures. If the bank makes a one-year loan, for example, it cannot get its funds back
until the loan comes due in one year. Loans also have a higher probability of default than
other assets. Because of the lack of liquidity and higher default risk, the bank earns its
highest return on loans.

As you saw in Table 1, the largest categories of loans for commercial banks are
commercial and industrial loans made to businesses and real estate loans. Commercial
banks also make consumer loans and lend to each other. The bulk of these interbank
loans are overnight loans lent in the federal funds market. The major difference in the
balance sheets of the various depository institutions is primarily in the type of loan in
which they specialize. Savings and loans and mutual savings banks, for example,
specialize in residential mortgages, while credit unions tend to make consumer loans.

Other Assets. The physical capital (bank buildings, computers, and other
equipment) owned by the banks is included in this category.

QUESTIONS AND TASKS

1. Why might a bank be willing to borrow funds from other banks at a higher rate
than it can borrow from the Fed?

2. Expand meaning of the term loan.

3. Expand meaning of the term securities.

4. Expand meaning of the term vault cash.

5. Expand meaning of the term bank capital.



UNIT 3 BASIC BANKING

Before proceeding to a more detailed study of how a bank manages its assets and
liabilities in order to make the highest profit, you should understand the basic operation
of a bank.

In general terms, banks make profits by selling liabilities with one set of
characteristics (a particular combination of liquidity, risk, size, and return) and using the
proceeds to buy assets with a different set of characteristics. This process is often
referred to as asset transformation. For example, a savings deposit held by one person
can provide the funds that enable the bank to make a mortgage loan to another person.
The bank has, in effect, transformed the savings deposit (an asset held by the depositor)
into a mortgage loan (an asset held by the bank). Another way this process of asset
transformation is described is to say that the bank “borrows short and lends long”
because it makes long-term loans and funds them by issuing short-dated deposits.

The process of transforming assets and providing a set of services (check clearing,
record keeping, credit analysis, and so forth) is like any other production process in a
firm. If the bank produces desirable services at low cost and earns substantial income on
its assets, it earns profits; if not, the bank suffers losses. To make our analysis of the
operation of a bank more concrete, we use a tool called a T-account. A T-account is a
simplified balance sheet, with lines in the form of a T, that lists only the changes that
occur in balance sheet items starting from some initial balance sheet position. Let’s say
that Jane Brown has heard that the First National Bank provides excellent service, so she
opens a checking account with a $100 bill. She now has a $100 checkable deposit at the
bank, which shows up as a $100 liability on the bank’s balance sheet. The bank now puts
her $100 bill into its vault so that the bank’s assets rise by the $100 increase in vault
cash. The T-account for the bank looks like this:

FIRST NATIONAL BANK
Assets ‘ Liabilities

Vault cash +$100 ‘ Checkable deposits +$100

Since vault cash is also part of the bank’s reserves, we can rewrite the T-account as
follows:

Assets | Liabilities

Reserves +$100 ‘ Checkable deposits +$100

Note that Jane Brown’s opening of a checking account leads to an increase in the
bank’s reserves equal to the increase in checkable deposits.

If Jane had opened her account with a $100 check written on an account at another
bank, say, the Second National Bank, we would get the same result. The initial effect on
the T-account of the First National Bank is as follows:



Assets | Liabilities

Cash items in process +$100 Checkable deposits +$100
of collection

Checkable deposits increase by $100 as before, but now the First National Bank is
owed $100 by the Second National Bank. This asset for the First National Bank is
entered in the T-account as $100 of cash items in process of collection because the First
National Bank will now try to collect the funds that it is owed. It could go directly to the
Second National Bank and ask for payment of the funds, but if the two banks are in
separate states, that would be a time-consuming and costly process.

Instead, the First National Bank deposits the check in its account at the Fed, and
the Fed collects the funds from the Second National Bank. The result is that the Fed
transfers $100 of reserves from the Second National Bank to the First National Bank, and
the final balance sheet positions of the two banks are as follows:

FIRST NATIONAL BANK

Assets ‘ Liabilities
Reserves +$100 ‘ Checkable +$100
deposits

SECOND NATIONAL BANK

Assets ‘ Liabilities

Reserves —$100 | Checkable —$100
deposits

The process initiated by Jane Brown can be summarized as follows: When a check
written on an account at one bank is deposited in another, the bank receiving the deposit
gains reserves equal to the amount of the check, while the bank on which the check is
written sees its reserves fall by the same amount. Therefore, when a bank receives
additional deposits, it gains an equal +amount of reserves; when it loses deposits, it
loses an equal amount of reserves.

Now that you understand how banks gain and lose reserves, we can examine how a
bank rearranges its balance sheet to make a profit when it experiences a change in its
deposits. Let’s return to the situation when the First National Bank has just received the
extra $100 of checkable deposits. As you know, the bank is obliged to keep a certain
fraction of its checkable deposits as required reserves. If the fraction (the required
reserve ratio) is 10%, the First National Bank’s required reserves have increased by $10,
and we can rewrite its T-account as follows:

FIRST NATIONAL BANK

Assets ‘ Liabilities

Required reserves +5$10 Checkable deposits +3$100
Excess reserves +590



Let’s see how well the bank is doing as a result of the additional checkable
deposits. Because reserves pay no interest, it has no income from the additional $100 of
assets. But servicing the extra $100 of checkable deposits is costly, because the bank
must keep records, pay tellers, return canceled checks, pay for check clearing, and so
forth. The bank is taking a loss! The situation is even worse if the bank makes interest
payments on the deposits, as with NOW accounts. If it is to make a profit, the bank must
put to productive use all or part of the $90 of excess reserves it has available. Let us
assume that the bank chooses not to hold any excess reserves but to make loans instead.
The T-account then looks like this:

Assets | Liabilities

Required reserves +510 Checkable deposits +5100
Loans + 3590

The bank is now making a profit because it holds short-term liabilities such as
checkable deposits and uses the proceeds to buy longer-term assets such as loans with
higher interest rates. As mentioned earlier, this process of asset transformation is
frequently described by saying that banks are in the business of “borrowing short and
lending long.” For example, if the loans have an interest rate of 10% per year, the bank
earns $9 in income from its loans over the year. If the $100 of checkable deposits is in a
NOW account with a 5% interest rate and it costs another $3 per year to service the
account, the cost per year of these deposits is $8. The bank’s profit on the new deposits is
then $1 per year (a 1% return on assets).

QUESTIONS AND TASKS

1. Using the T-accounts of the First National Bank and the Second National Bank,
describe what happens when Jane Brown writes a $50 check on her accountant the First
National Bank to pay her friend Joe Green, who in turn deposits the check in his account
at the Second National Bank.

2. What happens to reserves at the First National Bank if one person withdraws
$1,000 of cash and another person deposits $500 of cash? Use T-accounts to explain
your answer.



UNIT 4. LIQUIDITY MANAGEMENT AND
THE ROLE OF RESERVES

Now that you have some idea of how a bank operates, let’s look at how a bank
manages its assets and liabilities in order to earn the highest possible profit. The bank
manager has four primary concerns. The first is to make sure that the bank has enough
ready cash to pay its depositors when there are deposit outflows, that is, when deposits
are lost because depositors make withdrawals and demand payment. To keep enough
cash on hand, the bank must engage in liquidity management, the acquisition of
sufficiently liquid assets to meet the bank’s obligations to depositors.

Let us see how a typical bank, the First National Bank, can deal with deposit
outflows that occur when its depositors withdraw cash from checking or savings
accounts or write checks that are deposited in other banks. In the example that follows,
we assume that the bank has ample excess reserves and that all deposits have the same
required reserve ratio of 10% (the bank is required to keep 10% of its time and checkable
deposits as reserves). Suppose that the First National Bank’s initial balance sheet is as
follows:

Assets Liabilities
Reserves $20 million Deposits $100 million
Loans $80 million Bank capital $ 10 million
Securities $10 million

The bank’s required reserves are 10% of $100 million, or $10 million. Since it
holds $20 million of reserves, the First National Bank has excess reserves of $10 million.
If a deposit outflow of $10 million occurs, the bank’s balance sheet becomes:

Assets | Liabilities
Reserves $10 million Deposits $90 million
Loans $80 million Bank capital $10 million
Securities $10 million

The bank loses $10 million of deposits and $10 million of reserves, but since its
required reserves are now 10% of only $90 million ($9 million), its reserves still exceed
this amount by $1 million. In short, if @ bank has ample reserves, a deposit outflow does
not necessitate changes in other parts of its balance sheet.

The situation is quite different when a bank holds insufficient excess reserves.
Let’s assume that instead of initially holding $10 million in excess reserves, the First
National Bank makes loans of $10 million, so that it holds no excess reserves. Its initial
balance sheet would be:

Assets | Liabilities

Reserves $10 million Deposits $100 million
Loans $90 million Bank capital $ 10 million
Securities $10 million



When it suffers the $10 million deposit outflow, its balance sheet becomes:

Assets

Liabilities

Reserves
Loans
Securities

$0
$90 million
$10 million

$90 million
$10 million

Deposits
Bank capital

After $10 million has been withdrawn from deposits and hence reserves, the bank

has a problem: It has a reserve requirement of 10% of $90 million, or $9 million, but it
has no reserves! To eliminate this shortfall, the bank has four basic options. One is to
acquire reserves to meet a deposit outflow by borrowing them from other banks in the
federal funds market or by borrowing from corporations.1 If the First National Bank
acquires the $9 million shortfall in reserves by borrowing it from other banks or
corporations, its balance sheet becomes:

Assets Liabilities
Reserves $ O million Deposits $90 million
Loans $90 million Borrowings from other
Securities $10 million banks or corporations $ 9 million

Bank capital $10 million

The cost of this activity is the interest rate on these borrowings, such as the federal
funds rate. A second alternative is for the bank to sell some of its securities to help cover
the deposit outflow. For example, it might sell $9 million of its securities and deposit the
proceeds with the Fed, resulting in the following balance sheet:

Assets Liabilities
Reserves $ 9 million Deposits $90 million
Loans $90 million Bank capital $10 million
Securities $ 1 million

The bank incurs some brokerage and other transaction costs when it sells these
securities. The U.S. government securities that are classified as secondary reserves are
very liquid, so the transaction costs of selling them are quite modest. However, the other
securities the bank holds are less liquid, and the transaction cost can be appreciably
higher. A third way that the bank can meet a deposit outflow is to acquire reserves by
borrowing from the Fed. In our example, the First National Bank could leave its security
and loan holdings the same and borrow $9 million in discount loans from the Fed. Its
balance sheet would be:

Assets Liabilities
Reserves $ 9 million Deposits $90 million
Loans $90 million Discount loans
Securities £10 million from the Fed $ O million

Bank capital $10 million



The cost associated with discount loans is the interest rate that must be paid to the
Fed (called the discount rate). Finally, a bank can acquire the $9 million of reserves to
meet the deposit outflow by reducing its loans by this amount and depositing the $9
million it then receives with the Fed, thereby increasing its reserves by $9 million. This
transaction changes the balance sheet as follows:

Assets | Liabilities
Reserves $ O million Deposits $90 million
Loans $81 million Bank capital $10 million
Securities $10 million

The First National Bank is once again in good shape because its $9 million of
reserves satisfies the reserve requirement. However, this process of reducing its loans is
the bank’s costliest way of acquiring reserves when there is a deposit outflow. If the First
National Bank has numerous short-term loans renewed at fairly short intervals, it can
reduce its total amount of loans outstanding fairly quickly by calling in loans - that is, by
not renewing some loans when they come due. Unfortunately for the bank, this is likely
to antagonize the customers whose loans are not being renewed because they have not
done anything to deserve such treatment. Indeed, they are likely to take their business
elsewhere in the future, a very costly consequence for the bank.

A second method for reducing its loans is for the bank to sell them off to other
banks. Again, this is very costly because other banks do not personally know the
customers who have taken out the loans and so may not be willing to buy the loans at
their full value.

The foregoing discussion explains why banks hold excess reserves even though
loans or securities earn a higher return. When a deposit outflow occurs, holding excess
reserves allows the bank to escape the costs of (1) borrowing from other banks or
corporations, (2) selling securities, (3) borrowing from the Fed, or (4) calling in or selling
off loans. Excess reserves are insurance against the costs associated with deposit
outflows. The higher the costs associated with deposit outflows, the more excess
reserves banks will want to hold.

Just as you and I would be willing to pay an insurance company to insure us
against a casualty loss such as the theft of a car, a bank is willing to pay the cost of
holding excess reserves (the opportunity cost, which is the earnings forgone by not
holding income-earning assets such as loans or securities) in order to insure against
losses due to deposit outflows. Because excess reserves, like insurance, have a cost,
banks also take other steps to protect themselves; for example, they might shift their
holdings of assets to more liquid securities (secondary reserves).

Liquidity Risk Strategy:

The liquidity risk strategy defined by board should enunciate specific policies on
particular aspects of liquidity risk management, such as:

a. Composition of Assets and Liabilities. The strategy should outline the mix of
assets and liabilities to maintain liquidity. Liquidity risk management and asset/liability
management should be integrated to avoid steep costs associated with having to rapidly
reconfigure the asset liability profile from maximum profitability to increased liquidity.

b. Diversification and Stability of Liabilities. A funding concentration exists
when a single decision or a single factor has the potential to result in a significant and



sudden withdrawal of funds. Since such a situation could lead to an increased risk, the
Board of Directors and senior management should specify guidance relating to funding
sources and ensure that the bank have a diversified sources of funding day-to-day
liquidity requirements. An institution would be more resilient to tight market liquidity
conditions if its liabilities were derived from more stable sources. To comprehensively
analyze the stability of liabilities/funding sources the bank need to identify:

— Liabilities that would stay with the institution under any circumstances;

— Liabilities that run-off gradually if problems arise; and

— That run-off immediately at the first sign of problems.

c. Access to Inter-bank Market. The inter-bank market can be important source
of liquidity. However, the strategies should take into account the fact that in crisis
situations access to inter bank market could be difficult as well as costly.

The liquidity strategy must be documented in a liquidity policy, and communicated
throughout the institution. The strategy should be evaluated periodically to ensure that it
remains valid.

The institutions should formulate liquidity policies, which are recommended by
senior management/ALCO and approved by the Board of Directors (or head office).
While specific details vary across institutions according to the nature of their business,
the key elements of any liquidity policy include:

— General liquidity strategy (short- and long-term), specific goals and objectives in
relation to liquidity risk management, process for strategy formulation and the level
within the institution it is approved;

— Roles and responsibilities of individuals performing liquidity risk management
functions, including structural balance sheet management, pricing, marketing,
contingency planning, management reporting, lines of authority and responsibility for
liquidity decisions;

— Liquidity risk management structure for monitoring, reporting and reviewing
liquidity;

— Liquidity risk management tools for identifying, measuring, monitoring and
controlling liquidity risk (including the types of liquidity limits and ratios in place and
rationale for establishing limits and ratios);

— Contingency plan for handling liquidity crises.

To be effective the liquidity policy must be communicated down the line
throughout in the organization. It is 1mportant that the Board and senior
management/ALCO review these policies at least annually and when there are any
material changes in the institution’s current and prospective liquidity risk profile. Such
changes could stem from internal circumstances (e.g. changes in business focus) or
external circumstances (e.g. changes in economic conditions).

Reviews provide the opportunity to fine tune the institution’s liquidity policies in
light of the institution’s liquidity management experience and development of its
business. Any significant or frequent exception to the policy is an important barometer to
gauge its effectiveness and any potential impact on banks liquidity risk profile.

Institutions should establish appropriate procedures and processes to implement
their liquidity policies. The procedural manual should explicitly narrate the necessary
operational steps and processes to execute the relevant liquidity risk controls. The
manual should be periodically reviewed and updated to take into account new activities,
changes in risk management approaches and systems.

Cash Flow Projections

At the basic level banks may utilize flow measures to determine their cash
position. A cash flow projection estimates a bank’s inflows and outflows and thus net



deficit or surplus (GAP) over a time horizon. The contingency funding plan discussed
previously is one example of a cash flow projection. Not to be confused with the
re-pricing gap report that measures interest rate risk, a behavioral gap report takes into
account bank’s funding requirement arising out of distinct sources on different time
frames. A maturity ladder is a useful device to compare cash inflows and outflows both
on a day-to-day basis and over a series of specified time periods. The number of time
frames in such maturity ladder is of significant importance and up to some extent
depends upon nature of bank’s liability or sources of funds. Banks, which rely on short
term funding, will concentrate primarily on managing liquidity on very short term.
Whereas, other banks might actively manage their net funding requirement over a
slightly longer period. In the short term, bank’s flow of funds could be estimated more
accurately and also such estimates are of more importance as these provide an indication
of actions to be taken immediately. Further, such an analysis for distant periods will
maximize the opportunity for the bank to manage the GAP well in advance before it
crystallizes. Consequently banks should use short time frames to measure near term
exposures and longer time frames thereafter. It is suggested that banks calculate daily
GAP for next one or two weeks, monthly Gap for next six month or a year and quarterly
thereafter. While making an estimate of cash flows, following aspect needs attention

a) The funding requirement arising out of off- Balance sheet commitments also
need to be accounted for.

b) Many cash flows associated with various products are influenced by interest
rates or customer behavior. Banks need to take into account behavioral aspects instead of
contractual maturity. In this respect past experiences could give important guidance to
make any assumption.

¢) Some cash flows may be seasonal or cyclical.

d) Management should also consider increases or decreases in liquidity that
typically occur during various phases of an economic cycle.

While the banks should have liquidity sufficient enough to meet fluctuations in
loans and deposits, as a safety measure banks should maintain a margin of excess
liquidity. To ensure that this level of liquidity is maintained, management should
estimate liquidity needs in a variety of scenarios.

Management Information System.

An effective management information system (MIS) is essential for sound liquidity
management decisions. Information should be readily available for day-to-day liquidity
management and risk control, as well as during times of stress.

Data should be appropriately consolidated, comprehensive yet succinct, focused,
and available in a timely manner. Ideally, the regular reports a bank generates will enable
it to monitor liquidity during a crisis; managers would simply have to prepare the reports
more frequently. Managers should keep crisis monitoring in mind when developing
liquidity MIS. There is usually a trade -off between accuracy and timeliness. Liquidity
problems can arise very quickly, and effective liquidity management may require daily
internal reporting. Since bank liquidity is primarily affected by large, aggregate principal
cash flows, detailed information on every transaction may not improve analysis.

Management should develop systems that can capture significant information. The
content and format of reports depend on a bank's liquidity management practices, risks,
and other characteristics. However, certain information can be effectively presented
through standard reports such as "Funds Flow Analysis," and "Contingency Funding Plan
Summary". These reports should be tailored to the bank's needs. Other routine reports
may include a list of large funds providers, a cash flow or funding gap report, a funding
maturity schedule, and a limit monitoring and exception report. Day-to-day management



may require more detailed information, depending on the complexity of the bank and the
risks it undertakes. Management should regularly consider how best to summarize
complex or detailed issues for senior management or the board.

Beside s other types of information important for managing day-to-day activities
and for understanding the bank's inherent liquidity risk profile include:

a) Asset quality and its trends.

b) Earnings projections.

c) The bank's general reputation in the market and the condition of the market
itself.

d) The type and composition of the overall balance sheet structure.

e) The type of new deposits being obtained, as well as its source, maturity, and
price.

As far as information system is concerned, various units related to treasury
activities, the dealing, the treasury operation & risk management cell/department should
be integrated. Furthermore, management should ensure proper and timely flow of
information among front office, back office and middle office in an integrated manner;
however, their reporting lines should be kept separate to ensure independence of these
functions.

QUESTIONS AND TASKS

1. Rank the following bank assets from most to least liquid:
a. Commercial loans

b. Securities

c. Reserves

d. Physical capital

2. The bank you own has the following balance sheet:

Assets | Liabilities
Reserves $ 75 million | Deposits $500 million
Loans $525 million | Bank capital $100 million

If the bank suffers a deposit outflow of $50 million with a required reserve ratio on
deposits of 10%, what actions must you take to keep your bank from failing?

3. If a deposit outflow of $50 million occurs, which balance sheet would a bank
rather have initially, the balance sheet in Problem 2 or the following balance sheet?
Why?

Assets | Liabilities
Reserves $100 million | Deposits $500 million
Loans $500 million | Bank capital $100 million

4. Why has the development of overnight loan markets made it more likely that
banks will hold fewer excess reserves?

5. If the bank you own has no excess reserves and a sound customer comes in
asking for a loan, should you automatically turn the customer down, explaining that you
don’t have any excess reserves to lend out? Why or why not? What options are available
for you to provide the funds your customer needs?



UNIT 5. ASSET AND LIABILITY MANAGEMENT

The bank manager must pursue an acceptably low level of risk by acquiring assets
that have a low rate of default and by diversifying asset holdings (asset management).
The second concern is to acquire funds at low cost (liability management). Finally, the
manager must decide the amount of capital the bank should maintain and then acquire the
needed capital (capital adequacy management).

To understand bank and other financial institution management fully, we must go
beyond the general principles of bank asset and liability management described next and
look in more detail at how a financial institution manages its assets.

Asset management. Now that you understand why a bank has a need for liquidity,
we can examine the basic strategy a bank pursues in managing its assets. To maximize its
profits, a bank must simultaneously seek the highest returns possible on loans and
securities, reduce risk, and make adequate provisions for liquidity by holding liquid
assets. Banks try to accomplish these three goals in four basic ways.

First, banks try to find borrowers who will pay high interest rates and are unlikely
to default on their loans. They seek out loan business by advertising their borrowing rates
and by approaching corporations directly to solicit loans. It is up to the bank’s loan
officer to decide if potential borrowers are good credit risks who will make interest and
principal payments on time (i.e., engage in screening to reduce the adverse selection
problem). Typically, banks are conservative in their loan policies; the default rate is
usually less than 1%. It is important, however, that banks not be so conservative that they
miss out on attractive lending opportunities that earn high interest rates.

Second, banks try to purchase securities with high returns and low risk. Third, in
managing their assets, banks must attempt to lower risk by diversifying. They accomplish
this by purchasing many different types of assets (short- and long-term, U.S. Treasury,
and municipal bonds) and approving many types of loans to a number of customers.
Banks that have not sufficiently sought the benefits of diversification often come to
regret it later. For example, banks that had overspecialized in making loans to energy
companies, real estate developers, or farmers suffered huge losses in the 1980s with the
slump in energy, property, and farm prices. Indeed, many of these banks went broke
because they had “put too many eggs in one basket.”

Finally, the bank must manage the liquidity of its assets so that it can satisfy its
reserve requirements without bearing huge costs. This means that it will hold liquid
securities even if they earn a somewhat lower return than other assets. The bank must
decide, for example, how much in excess reserves must be held to avoid costs from a
deposit outflow. In addition, it will want to hold U.S. government securities as secondary
reserves so that even if a deposit outflow forces some costs on the bank, these will not be
terribly high. Again, it is not wise for a bank to be too conservative. If it avoids all costs
associated with deposit outflows by holding only excess reserves, losses are suffered
because reserves earn no interest, while the bank’s liabilities are costly to maintain. The
bank must balance its desire for liquidity against the increased earnings that can be
obtained from less liquid assets such as loans.

Liability Management. Before the 1960s, liability management was a staid affair:
For the most part, banks took their liabilities as fixed and spent their time trying to
achieve an optimal mix of assets. There were two main reasons for the emphasis on asset
management. First, over 60% of the sources of bank funds were obtained through
checkable (demand) deposits that by law could not pay any interest. Thus banks could



not actively compete with one another for these deposits by paying interest on them, and
so their amount was effectively a given for an individual bank. Second, because the
markets for making overnight loans between banks were not well developed, banks rarely
borrowed from other banks to meet their reserve needs.

Starting in the 1960s, however, large banks (called money center banks) in key
financial centers, such as New York, Chicago, and San Francisco, began to explore ways
in which the liabilities on their balance sheets could provide them with reserves and
liquidity. This led to an expansion of overnight loan markets, such as the federal funds
market, and the development of new financial instruments such as negotiable CDs (first
developed in 1961), which enabled money center banks to acquire funds quickly.

This new flexibility in liability management meant that banks could take a
different approach to bank management. They no longer needed to depend on checkable
deposits as the primary source of bank funds and as a result no longer treated their
sources of funds (liabilities) as given. Instead, they aggressively set target goals for their
asset growth and tried to acquire funds (by issuing liabilities) as they were needed. For
example, today, when a money center bank finds an attractive loan opportunity, it can
acquire funds by selling a negotiable CD. Or, if it has a reserve shortfall, funds can be
borrowed from another bank in the federal funds market without incurring high
transaction costs. The federal funds market can also be used to finance loans. Because of
the increased importance of liability management, most banks now manage both sides of
the balance sheet together in a so-called asset—liability management (ALM) committee.

The emphasis on liability management explains some of the important changes
over the past three decades in the composition of banks’ balance sheets. While negotiable
CDs and bank borrowings have greatly increased in importance as a source of bank funds
in recent years (rising from 2% of bank liabilities in 1960 to 42% by the end of 2002),
checkable deposits have decreased in importance (from 61% of bank liabilities in 1960 to
9% 1in 2002). Newfound flexibility in liability management and the search for higher
profits have also stimulated banks to increase the proportion of their assets held in loans,
which earn higher income (from 46% of bank assets in 1960 to 64% in 2002).

Capital Adequacy Management. Banks have to make decisions about the amount
of capital they need to hold for three reasons. First, bank capital helps prevents bank
failure, a situation in which the bank cannot satisfy its obligations to pay its depositors
and other creditors and so goes out of business. Second, the amount of capital affects
returns for the owners (equity holders) of the bank. And third, a minimum amount of
bank capital (bank capital requirements) is required by regulatory authorities.

How Bank Capital Helps Prevent Bank Failure. Let’s consider two banks with
identical balance sheets, except that the High Capital Bank has a ratio of capital to assets
of 10% while the Low Capital Bank has a ratio of 4%.

HIGH CAPITAL BANK

Assets Liabilities
Reserves ~ $10 million | Deposits  $90 million
Loans $90 million | Bank %10 million

capital



LOW CAPITAL BANK

Assets Liabilities
Reserves  $10 million | Deposits  $96 million
Loans $90 million | Bank $ 4 million

capital

Suppose that both banks get caught up in the euphoria of the telecom market, only
to find that $5 million of their telecom loans became worthless later. When these bad
loans are written off (valued at zero), the total value of assets declines by $5 million, and
so bank capital, which equals total assets minus liabilities, also declines by $5 million.
The balance sheets of the two banks now look like this:

HIGH CAPITAL BANK

Assets Liabilities
Reserves  $10 million | Deposits  $90 million
[oans $85 million | Bank $ 5 million
capital

LOW CAPITAL BANK

Assets Liabilities
Reserves  $10 million | Deposits  $96 million
Loans $85 million | Bank —3% 1 million

capital

The High Capital Bank takes the $5 million loss in stride because its initial
cushion of $10 million in capital means that it still has a positive net worth (bank capital)
of $5 million after the loss. The Low Capital Bank, however, is in big trouble. Now the
value of its assets has fallen below its liabilities, and its net worth is now - $1 million.

Because the bank has a negative net worth, it is insolvent: It does not have
sufficient assets to pay off all holders of its liabilities (creditors). When a bank becomes
insolvent, government regulators close the bank, its assets are sold off, and its managers
are fired. Since the owners of the Low Capital Bank will find their investment wiped out,
they would clearly have preferred the bank to have had a large enough cushion of bank
capital to absorb the losses, as was the case for the High Capital Bank. We therefore see
an important rationale for a bank to maintain a high level of capital: 4 bank maintains
bank capital to lessen the chance that it will become insolvent.

How the Amount of Bank Capital Affects Returns to Equity Holders. Because
owners of a bank must know whether their bank is being managed well, they need good
measures of bank profitability. A basic measure of bank profitability is the return on
assets (ROA), the net profit after taxes per dollar of assets:



net profit after taxes
ROA = —P

assels

The return on assets provides information on how efficiently a bank is being run,
because it indicates how much profits are generated on average by each dollar of assets.
However, what the bank’s owners (equity holders) care about most is how much the bank
is earning on their equity investment. This information is provided by the other basic
measure of bank profitability, the return on equity (ROE), the net profit after taxes per
dollar of equity (bank) capital:

net protit after taxes

ROE =

equity capital

There is a direct relationship between the return on assets (which measures how
efficiently the bank is run) and the return on equity (which measures how well the
owners are doing on their investment). This relationship is determined by the so-called
equity multiplier (EM), which is the amount of assets per dollar of equity capital:

assets
EM = : :
equity capital
To see this, we note that:
net profit after taxes _ net profit after taxes . assets
equity capital assets equity capital

which, using our definitions, yields:
ROE = ROA X EM (1)

The formula in Equation 1 tells us what happens to the return on equity when a
bank holds a smaller amount of capital (equity) for a given amount of assets. As we have
seen, the High Capital Bank initially has $100 million of assets and $10 million of
equity, which gives it an equity multiplier of 10 (= $100 million/$10 million). The Low
Capital Bank, by contrast, has only $4 million of equity, so its equity multiplier is higher,
equaling 25 (= $100 million/$4 million). Suppose that these banks have been equally
well run so that they both have the same return on assets, 1%. The return on equity for
the High Capital Bank equals 1% * 10 = 10%, while the return on equity for the Low
Capital Bank equals 1% * 25 = 25%. The equity holders in the Low Capital Bank are
clearly a lot happier than the equity holders in the High Capital Bank because they are
earning more than twice as high a return. We now see why owners of a bank may not
want it to hold too much capital. Given the return on assets, the lower the bank capital,
the higher the return for the owners of the bank.

Trade-off Between Safety and Returns to Equity Holders. We now see that
bank capital has benefits and costs. Bank capital benefits the owners of a bank in that it
makes their investment safer by reducing the likelihood of bankruptcy. But bank capital
is costly because the higher it is, the lower will be the return on equity for a given return
on assets. In determining the amount of bank capital, managers must decide how much of



the increased safety that comes with higher capital (the benefit) they are willing to trade
off against the lower return on equity that comes with higher capital (the cost). In more
uncertain times, when the possibility of large losses on loans increases, bank managers
might want to hold more capital to protect the equity holders. Conversely, if they have
confidence that loan losses won’t occur, they might want to reduce the amount of bank
capital, have a high equity multiplier, and thereby increase the return on equity.

Bank Capital Requirements. Banks also hold capital because they are required to
do so by regulatory authorities. Because of the high costs of holding capital for the
reasons just described, bank managers often want to hold less bank capital relative to
assets than is required by the regulatory authorities. In this case, the amount of bank
capital is determined by the bank capital requirements.

QUESTIONS AND TASKS

1. If a bank finds that its ROE is too low because it has too much bank capital,
what can it do to raise its ROE?

2. If a bank is falling short of meeting its capital requirements by $1 million, what
three things can it do to rectify the situation?

3. Expand meaning of the term equity multiplier.

4. Expand meaning of the term return on equity.

5. Expand meaning of the term return on assets.



UNIT 6. MANAGING CREDIT RISK

The two sections following this one provide an in-depth discussion of how a
financial institution manages credit risk, the risk arising because borrowers may default,
and how it manages interest-rate risk, the riskiness of earnings and returns on bank
assets that results from interest-rate changes.

Screening and Monitoring. Asymmetric information is present in loan markets
because lenders have less information about the investment opportunities and activities
of borrowers than borrowers do. This situation leads to two information-producing
activities by banks and other financial institutions—screening and monitoring. Indeed,
Walter Wriston, a former head of Citicorp, the largest bank corporation in the United
States, was often quoted as stating that the business of banking is the production of
information.

Screening. Adverse selection in loan markets requires that lenders screen out the
bad credit risks from the good ones so that loans are profitable to them. To accomplish
effective screening, lenders must collect reliable information from prospective
borrowers. Effective screening and information collection together form an important
principle of credit risk management.

When you apply for a consumer loan (such as a car loan or a mortgage to purchase
a house), the first thing you are asked to do is fill out forms that elicit a great deal of
information about your personal finances. You are asked about your salary, your bank
accounts and other assets (such as cars, insurance policies, and furnishings), and your
outstanding loans; your record of loan, credit card, and charge account repayments; the
number of years you’ve worked and who your employers have been. You also are asked
personal questions such as your age, marital status, and number of children. The lender
uses this information to evaluate how good a credit risk you are by calculating your
“credit score,” a statistical measure derived from your answers that predicts whether you
are likely to have trouble making your loan payments.

Deciding on how good a risk you are cannot be entirely scientific, so the lender
must also use judgment. The loan officer, whose job is to decide whether you should be
given the loan, might call your employer or talk to some of the personal references you
supplied. The officer might even make a judgment based on your demeanor or your
appearance. (This is why most people dress neatly and conservatively when they go to a
bank to apply for a loan.)

The process of screening and collecting information is similar when a financial
institution makes a business loan. It collects information about the company’s profits and
losses (income) and about its assets and liabilities. The lender also has to evaluate the
likely future success of the business. So in addition to obtaining information on such
items as sales figures, a loan officer might ask questions about the company’s future
plans, how the loan will be used, and the competition in the industry. The officer may
even visit the company to obtain a firsthand look at its operations. The bottom line is
that, whether for personal or business loans, bankers and other financial institutions need
to be nosy.

Specialization in Lending. One puzzling feature of bank lending is that a bank
often specializes in lending to local firms or to firms in particular industries, such as
energy. In one sense, this behavior seems surprising, because it means that the bank is
not diversifying its portfolio of loans and thus is exposing itself to more risk. But from
another perspective, such specialization makes perfect sense. The adverse selection



problem requires that the bank screen out bad credit risks. It is easier for the bank to
collect information about local firms and determine their creditworthiness than to collect
comparable information on firms that are far away. Similarly, by concentrating its
lending on firms in specific industries, the bank becomes more knowledgeable about
these industries and is therefore better able to predict which firms will be able to make
timely payments on their debt.

Monitoring and Enforcement of Restrictive Covenants. Once a loan has been
made, the borrower has an incentive to engage in risky activities that make it less likely
that the loan will be paid off. To reduce this moral hazard, financial institutions must
adhere to the principle for managing credit risk that a lender should write provisions
(restrictive covenants) into loan contracts that restrict borrowers from engaging in risky
activities. By monitoring borrowers’ activities to see whether they are complying with
the restrictive covenants and by enforcing the covenants if they are not, lenders can make
sure that borrowers are not taking on risks at their expense. The need for banks and other
financial institutions to engage in screening and monitoring explains why they spend so
much money on auditing and information-collecting activities.

An additional way for banks and other financial institutions to obtain information
about their borrowers is through long-term customer relationships, another important
principle of credit risk management.

If a prospective borrower has had a checking or savings account or other loans
with a bank over a long period of time, a loan officer can look at past activity on the
accounts and learn quite a bit about the borrower. The balances in the checking and
savings accounts tell the banker how liquid the potential borrower is and at what time of
year the borrower has a strong need for cash. A review of the checks the borrower has
written reveals the borrower’s suppliers. If the borrower has borrowed previously from
the bank, the bank has a record of the loan payments. Thus long-term customer
relationships reduce the costs of information collection and make it easier to screen out
bad credit risks.

The need for monitoring by lenders adds to the importance of long-term customer
relationships. If the borrower has borrowed from the bank before, the bank has already
established procedures for monitoring that customer. Therefore, the costs of monitoring
long-term customers are lower than those for new customers.

Long-term relationships benefit the customers as well as the bank. A firm with a
previous relationship will find it easier to obtain a loan at a low interest rate because the
bank has an easier time determining if the prospective borrower is a good credit risk and
incurs fewer costs in monitoring the borrower.

A long-term customer relationship has another advantage for the bank. No bank
can think of every contingency when it writes a restrictive covenant into a loan contract;
there will always be risky borrower activities that are not ruled out. However, what if a
borrower wants to preserve a long-term relationship with a bank because it will be easier
to get future loans at low interest rates? The borrower then has the incentive to avoid
risky activities that would upset the bank, even if restrictions on these risky activities are
not specified in the loan contract. Indeed, if a bank doesn’t like what a borrower is doing
even when the borrower isn’t violating any restrictive covenants, it has some power to
discourage the borrower from such activity: The bank can threaten not to let the borrower
have new loans in the future. Long-term customer relationships therefore enable banks to
deal with even unanticipated moral hazard contingencies.

Loan Commitments. Banks also create long-term relationships and gather
information by issuing loan commitments to commercial customers. A loan commitment
is a bank’s commitment (for a specified future period of time) to provide a firm with



loans up to a given amount at an interest rate that is tied to some market interest rate. The
majority of commercial and industrial loans are made under the loan commitment
arrangement.

The advantage for the firm is that it has a source of credit when it needs it. The
advantage for the bank is that the loan commitment promotes a long-term relationship,
which in turn facilitates information collection. In addition, provisions in the loan
commitment agreement require that the firm continually supply the bank with
information about the firm’s income, asset and liability position, business activities, and
soon. A loan commitment arrangement is a powerful method for reducing the bank’s
costs for screening and information collection.

Collateral and Compensating Balances. Collateral requirements for loans are
important credit risk management tools. Collateral, which is property promised to the
lender as compensation if the borrower defaults, lessens the consequences of adverse
selection because it reduces the lender’s losses in the case of a loan default. If a borrower
defaults on a loan, the lender can sell the collateral and use the proceeds to make up for
its losses on the loan. One particular form of collateral required when a bank makes
commercial loans is called compensating balances: A firm receiving a loan must keep a
required minimum amount of funds in a checking account at the bank. For example, a
business getting a $10 million loan may be required to keep compensating balances of at
least $1 million in its checking account at the bank. This $1 million in compensating
balances can then be taken by the bank to make up some of the losses on the loan if the
borrower defaults. Besides serving as collateral, compensating balances help increase the
likelihood that a loan will be paid off. They do this by helping the bank monitor the
borrower and consequently reduce moral hazard. Specifically, by requiring the borrower
to use a checking account at the bank, the bank can observe the firm’s check payment
practices, which may yield a great deal of information about the borrower’s financial
condition.

For example, a sustained drop in the borrower’s checking account balance may
signal that the borrower is having financial trouble, or account activity may suggest that
the borrower is engaging in risky activities; perhaps a change in suppliers means that the
borrower i1s pursuing new lines of business. Any significant change in the borrower’s
payment procedures is a signal to the bank that it should make inquiries. Compensating
balances therefore make it easier for banks to monitor borrowers more effectively and are
another important credit risk management tool.

Credit Rationing. Another way in which financial institutions deal with adverse
selection and moral hazard is through credit rationing: refusing to make loans even
though borrowers are willing to pay the stated interest rate or even a higher rate. Credit
rationing takes two forms. The first occurs when a lender refuses to make a loan of any
amount to a borrower, even if the borrower is willing to pay a higher interest rate. The
second occurs when a lender is willing to make a loan but restricts the size of the loan to
less than the borrower would like.

At first you might be puzzled by the first type of credit rationing. After all, even if
the potential borrower is a credit risk, why doesn’t the lender just extend the loan but at a
higher interest rate? The answer is that adverse selection prevents this solution.
Individuals and firms with the riskiest investment projects are exactly those that are
willing to pay the highest interest rates. If a borrower took on a high-risk investment and
succeeded, the borrower would become extremely rich. But a lender wouldn’t want to
make such a loan precisely because the investment risk is high; the likely outcome is that
the borrower will not succeed and the lender will not be paid back.

Charging a higher interest rate just makes adverse selection worse for the lender;



that 1s, it increases the likelihood that the lender is lending to a bad credit risk. The lender
would therefore rather not make any loans at a higher interest rate; instead, it would
engage in the first type of credit rationing and would turn down loans. Financial
institutions engage in the second type of credit rationing to guard against moral hazard:
They grant loans to borrowers, but not loans as large as the borrowers want. Such credit
rationing is necessary because the larger the loan, the greater the benefits from moral
hazard. If a bank gives you a $1,000 loan, for example, you are likely to take actions that
enable you to pay it back because you don’t want to hurt your credit rating for the future.
However, if the bank lends you $10 million, you are more likely to fly down to Rio to
celebrate. The larger your loan, the greater your incentives to engage in activities that
make it less likely that you will repay the loan. Since more borrowers repay their loans if
the loan amounts are small, financial institutions ration credit by providing borrowers
with smaller loans than they seek.

Measuring credit risk.

The measurement of credit risk is of vital importance in credit risk management. A
number of qualitative and quantitative techniques to measure risk inherent in credit
portfolio are evolving. To start with, banks should establish a credit risk rating
framework across all type of credit activities. Among other things, the rating framework
may, incorporate:

Business Risk

— Industry Characteristics

— Competitive Position (e.g. marketing/technological edge)

— Management

Financial Risk

— Financial condition

— Profitability

— Capital Structure

— Present and future Cash flows

Internal Risk Rating.

Credit risk rating is summary indicator of a bank’s individual credit exposure. An
internal rating system categorizes all credits into various classes on the basis of
underlying credit quality. A well-structured credit rating framework is an important tool
for monitoring and controlling risk inherent in individual credits as well as in credit
portfolios of a bank or a business line. The importance of internal credit rating
framework becomes more eminent due to the fact that historically major losses to banks
stemmed from default in loan portfolios. While a number of banks already have a system
for rating individual credits in addition to the risk categories prescribed by SBP, all
banks are encouraged to devise an internal rating framework. An internal rating
framework would facilitate banks in a number of ways such as

a) Credit selection

b) Amount of exposure

¢) Tenure and price of facility

d) Frequency or intensity of monitoring

e) Analysis of migration of deteriorating credits and more accurate computation of
future loan loss provision

/) Deciding the level of Approving authority of loan.

Managing credit risk

The Architecture of internal rating system.

The decision to deploy any risk rating architecture for credits depends upon two
basic aspects



a) The Loss Concept and the number and meaning of grades on the rating
continuum corresponding to each loss concept.

b) Whether to rate a borrower on the basis of ‘point in time philosophy’ or
‘through the cycle approach.

Besides there are other issues such as whether to include statutory grades in the
scale, the type of rating scale i.e. alphabetical numerical or alpha-numeric etc. SBP does
not advocate any particular credit risk rating system; it should be banks own choice.
However the system should commensurate with the size, nature and complexity of their
business as well as possess flexibility to accommodate present and future risk profile of
the bank, the anticipated level of diversification and sophistication in lending activities.

A rating system with large number of grades on rating scale becomes more
expensive due to the fact that the cost of obtaining and analyzing additional information
for fine gradation increase sharply. However, it is important that there should be
sufficient gradations to permit accurate characterization of the under lying risk profile of
a loan or a portfolio of loans.

The operating Design of Rating System.

As with the decision to grant credit, the assignment of ratings always involve
element of human judgment. Even sophisticated rating models do not replicate
experience and judgment rather these techniques help and reinforce subjective judgment.
Banks thus design the operating flow of the rating process in a way that is aimed
promoting the accuracy and consistency of the rating system while not unduly restricting
the exercise of judgment. Key issues relating to the operating design of a rating system
include what exposures to rate; the organization’s division of responsibility for grading;
the nature of ratings review; the formality of the process and specificity of formal rating
definitions.

What Exposures are rated?

Ideally all the credit exposures of the bank should be assigned a risk rating.
However given the element of cost, it might not be feasible for all banks to follow. The
banks may decide on their own which exposure needs to be rated. The decision to rate a
particular loan could be based on factors such as exposure amount, business line or both.
Generally corporate and commercial exposures are subject to internal ratings and banks
use scoring models for consumer/retail loans.

The rating process in relation to credit approval and review.

Ratings are generally assigned /reaffirmed at the time of origination of a loan or its
renewal /enhancement. The analysis supporting the ratings is inseparable from that
required for credit appraisal. In addition the rating and loan analysis process while being
separate are intertwined. The process of assigning a rating and its approval / confirmation
goes along with the initiation of a credit proposal and its approval. Generally loan
origination function (whether a relationship manager or credit staff) initiates a loan
proposal and also allocates a specific rating. This proposal passes through the credit
approval process and the rating is also approved or recalibrated simultaneously by
approving authority. The revision in the ratings can be used to upgrade the rating system
and related guidelines.

How to arrive at ratings

The assignment of a particular rating to an exposure is basically an abbreviation of
its overall risk profile. Theoretically ratings are based upon the major risk factors and
their intensity inherent in the business of the borrower as well as key parameters and
their intensity to those risk factors. Major risk factors include borrowers financial
condition, size, industry and position in the industry; the reliability of financial
statements of the borrower; quality of management; elements of transaction structure



such as covenants etc. A more detail on the subject would be beyond the scope of these
guidelines, however a few important aspects are

a) Banks may vary somewhat in the particular factors they consider and the weight
they give to each factor.

b) Since the rater and reviewer of rating should be following the same basic
thought, to ensure uniformity in the assignment and review of risk grades, the credit
policy should explicitly define each risk grade; lay down criteria to be fulfilled while
assigning a particular grade, as well as the circumstances under which deviations from
criteria can take place.

c¢) The credit policy should also explicitly narrate the roles of different parties
involved in the rating process.

d) The institution must ensure that adequate training is imparted to staff to ensure
uniform ratings

e) Assigning a Rating is basically a judgmental exercise and the models, external
ratings and written guidelines/benchmarks serve as input.

/) Institutions should take adequate measures to test and develop a risk rating
system prior to adopting one. Adequate validation testing should be conducted during the
design phase as well as over the life of the system to ascertain the applicability of the
system to the institution’s portfolio.

Institutions that use sophisticated statistical models to assign ratings or to calculate
probabilities of default, must ascertain the applicability of these models to their
portfolios. Even when such statistical models are found to be satisfactory, institutions
should not use the output of such models as the sole criteria for assigning ratings or
determining the probabilities of default. It would be advisable to consider other relevant
inputs as well.

Ratings review. The rating review can be two-fold:

a) Continuous monitoring by those who assigned the rating. The Relationship
Managers (RMs) generally have a close contact with the borrower and are expected to
keep an eye on the financial stability of the borrower. In the event of any deterioration
the ratings are immediately revised /reviewed.

b) Secondly the risk review functions of the bank or business lines also conduct
periodical review of ratings at the time of risk review of credit portfolio.

Risk ratings should be assigned at the inception of lending, and updated at least
annually. Institutions should, however, review ratings as and when adverse events occur.
A separate function independent of loan origination should review Risk ratings. As part
of portfolio monitoring, institutions should generate reports on credit exposure by risk
grade. Adequate trend and migration analysis should also be conducted to identify any
deterioration in credit quality. Institutions may establish limits for risk grades to
highlight concentration in particular rating bands. It is important that the consistency and
accuracy of ratings is examined periodically by a function such as an independent credit
review group

For consumer lending, institutions may adopt credit-scoring models for processing
loan applications and monitoring credit quality. Institutions should apply the above
principles in the management of scoring models. Where the model is relatively new,
institutions should continue to subject credit applications to rigorous review until the
model has stabilized.

QUESTIONS AND TASKS
1. Why is being nosy a desirable trait for a banker?
2. A bank almost always insists that the firms it lends to keep compensating



balances at the bank. Why?

3. “Because diversification is a desirable strategy for avoiding risk, it never makes
sense for a bank to specialize in making specific types of loans.” Is this statement true,
false, or uncertain? Explain your answer.



UNIT 7 MANAGING INTEREST-RATE RISK

With the increased volatility of interest rates that occurred in the 1980s, banks and
other financial institutions became more concerned about their exposure to interestrate
risk, the riskiness of earnings and returns that is associated with changes in interest rates.
To see what interest-rate risk is all about, let’s again take a look at the First National
Bank, which has the following balance sheet:

Assets Liabilities
Rate-sensitive assets $20 million Rate-sensitive liabilities $50 million
Variable-rate and Variable-rate CDs
short-term loans Money market deposit
Short-term securities accounts
Fixed-rate assets $80 million Fixed-rate liabilities $50 million
Reserves Checkable deposits
Long-term loans Savings deposits
Long-term securities Long-term CDs
Equity capital

A total of $20 million of its assets are rate-sensitive, with interest rates that change
frequently (at least once a year), and $80 million of its assets are fixed-rate, with interest
rates that remain unchanged for a long period (over a year). On the liabilities side, the
First National Bank has $50 million of rate-sensitive liabilities and $50 million of
fixed-rate liabilities. Suppose that interest rates rise by 5 percentage points on average,
from 10% to 15%. The income on the assets rises by $1 million (= 5% * $20 million of
rate-sensitive assets), while the payments on the liabilities rise by $2.5 million (= 5% *
$50 million of rate-sensitive liabilities). The First National Bank’s profits now decline by
$1.5 million (= $1 million - $2.5 million). Conversely, if interest rates fall by 5
percentage points, similar reasoning tells us that the First National Bank’s profits rise by
$1.5 million. This example illustrates the following point: If a bank has more
rate-sensitive liabilities than assets, a rise in interest rates will reduce bank profits and
a decline in interest rates will raise bank profits.

Gap and Duration Analysis. The sensitivity of bank profits to changes in interest
rates can be measured more directly using gap anmalysis, in which the amount of
rate-sensitive liabilities is subtracted from the amount of rate-sensitive assets. In our
example, this calculation (called the “gap”) is -$30 million (= $20 million - $50 million).
By multiplying the gap times the change in the interest rate, we can immediately obtain
the effect on bank profits. For example, when interest rates rise by 5 percentage points,
the change in profits is 5% * (-$30) million, which equals -$1.5 million, as we saw.

The analysis we just conducted is known as basic gap analysis, and it can be
refined in two ways. Clearly, not all assets and liabilities in the fixed-rate category have
the same maturity. One refinement, the maturity bucket approach, is to measure the gap
for several maturity subintervals, called maturity buckets, so that effects of interest-rate
changes over a multiyear period can be calculated. The second refinement, called
standardized gap analysis, accounts for the differing degrees of rate sensitivity for
different rate-sensitive assets and liabilities.

An alternative method for measuring interest-rate risk, called duration analysis,
examines the sensitivity of the market value of the bank’s total assets and liabilities to
changes in interest rates. Duration analysis is based on what is known as Macaulay’s
concept of duration, which measures the average lifetime of a security’s stream of



payments. Duration is a useful concept because it provides a good approximation of the
sensitivity of a security’s market value to a change in its interest rate:

percent change in market value of security =
- percentage-point change in interest rate U duration in years

where =~ denotes “approximately equals.”

Duration analysis involves using the average (weighted) duration of a financial
institution’s assets and of its liabilities to see how its net worth responds to a change in
interest rates. Going back to our example of the First National Bank, suppose that the
average duration of its assets is three years (that is, the average lifetime of the stream of
payments is three years), while the average duration of its liabilities is two years. In
addition, the First National Bank has $100 million of assets and $90 million of liabilities,
so its bank capital is 10% of assets. With a 5-percentage-point increase in interest rates,
the market value of the bank’s assets falls by 15% (= (-5)% * 3 years), a decline of $15
million on the $100 million of assets. However, the market value of the liabilities falls by
10% (= 5% * 2 years), a decline of $9 million on the $90 million of liabilities. The net
result is that the net worth (the market value of the assets minus the liabilities) has
declined by $6 million, or 6% of the total original asset value. Similarly, a
S-percentage-point decline in interest rates increases the net worth of the First National
Bank by 6% of the total asset value.

As our example makes clear, both duration analysis and gap analysis indicate that
the First National Bank will suffer if interest rates rise but will gain if they fall. Duration
analysis and gap analysis are thus useful tools for telling a manager of a financial
institution its degree of exposure to interest-rate risk.

Strategies for Managing Interest-Rate Risk. Suppose that as the manager of the
First National Bank, you have done a duration and gap analysis for the bank as discussed
in the text. Now you need to decide what alternative strategies you should pursue to
manage the interest-rate risk.

If you firmly believe that interest rates will fall in the future, you may be willing to
take no action because you know that the bank has more rate sensitive liabilities than
rate-sensitive assets and so will benefit from the expected interest-rate decline. However,
you also realize that the First National Bank is subject to substantial interest-rate risk
because there is always a possibility that interest rates will rise rather than fall. What
should you do to eliminate this interest-rate risk? One thing you could do is to shorten
the duration of the bank’s assets to increase their rate sensitivity.

Alternatively, you could lengthen the duration of the liabilities. By this adjustment
of the bank’s assets and liabilities, the bank’s income will be less affected by interest-rate
swings.

One problem with eliminating the First National Bank’s interest-rate risk by
altering the balance sheet is that doing so might be very costly in the short run. The bank
may be locked in to assets and liabilities of particular durations because of where its
expertise lies. Fortunately, recently developed financial instruments known as financial
derivatives - financial forwards and futures, options, and swaps - can help the bank
reduce its interest-rate risk exposure but do not require that the bank rearrange its balance
sheet.

Off-Balance-Sheet Activities. Although asset and liability management has
traditionally been the major concern of banks, in the more competitive environment of
recent years banks have been aggressively seeking out profits by engaging in
off-balance-sheet activities.



Off-balancesheet activities involve trading financial instruments and generating
income from fees and loan sales, activities that affect bank profits but do not appear on
bank balance sheets. Indeed, off-balance-sheet activities have been growing in
importance for banks: The income from these activities as a percentage of assets has
nearly doubled since 1980.

Loan Sales. One type of off-balance-sheet activity that has grown in importance in
recent years involves income generated by loan sales. A loan sale, also called a
secondary loan participation, involves a contract that sells all or part of the cash stream
from a specific loan and thereby removes the loan from the bank’s balance sheet. Banks
earn profits by selling loans for an amount slightly greater than the amount of the original
loan. Because the high interest rate on these loans makes them attractive, institutions are
willing to buy them, even though the higher price means that they earn a slightly lower
interest rate than the original interest rate on the loan, usually on the order of 0.15
percentage point.

Generation of Fee Income. Another type of off-balance-sheet activity involves
the generation of income from fees that banks receive for providing specialized services
to their customers, such as making foreign exchange trades on a customer’s behalf,
servicing a mortgage-backed security by collecting interest and principal payments and
then paying them out, guaranteeing debt securities such as banker’s acceptances (by
which the bank promisesto make interest and principal payments if the party issuing the
security cannot), and providing backup lines of credit. There are several types of backup
lines of credit. We have already mentioned the most important, the loan commitment,
under which for a fee the bank agrees to provide a loan at the customer’s request, up to a
given dollar amount, over a specified period of time. Credit lines are also now available
to bank depositors with “overdraft privileges”—these bank customers can write checks in
excess of their deposit balances and, in effect, write themselves a loan. Other lines of
credit for which banks get fees include standby letters of credit to back up issues of
commercial paper and other securities and credit lines (called note issuance facilities,
NIFs, and revolving underwriting facilities, RUFs) for underwriting Euronotes, which are
medium-term Eurobonds.

Off-balance-sheet activities involving guarantees of securities and backup credit
lines increase the risk a bank faces. Even though a guaranteed security does not appear
on a bank balance sheet, it still exposes the bank to default risk: If the issuer of the
security defaults, the bank is left holding the bag and must pay off the security’s owner.
Backup credit lines also expose the bank to risk because the bank may be forced to
provide loans when it does not have sufficient liquidity or when the borrower is a very
poor credit risk.

Trading Activities and Risk Management Techniques. We have already
mentioned that banks’ attempts to manage interest-rate risk led them to trading in
financial futures, options for debt instruments, and interest-rate swaps.

Banks engaged in international banking also conduct transactions in the foreign
exchange market. All transactions in these markets are off-balance-sheet activities
because they do not have a direct effect on the bank’s balance sheet. Although bank
trading in these markets is often directed toward reducing risk or facilitating other bank
business, banks also try to outguess the markets and engage in speculation. This
speculation can be a very risky business and indeed has led to bank insolvencies, the
most dramatic being the failure of Barings, a British bank, in 1995.

Trading activities, although often highly profitable, are dangerous because they
make it easy for financial institutions and their employees to make huge bets quickly.

A particular problem for management of trading activities is that the



principal-agent problem, discussed in Chapter 8, is especially severe. Given the ability to
place large bets, a trader (the agent), whether she trades in bond markets, in foreign
exchange markets or in financial derivatives, has an incentive to take on excessive risks:
If her trading strategy leads to large profits, she is likely to receive a high salary and
bonuses, but if she takes large losses, the financial institution (the principal) will have to
cover them. As the Barings Bank failure in 1995 so forcefully demonstrated, a trader
subject to the principal-agent problem can take an institution that is quite healthy and
drive it into insolvency very fast.

To reduce the principal-agent problem, managers of financial institutions must set
up internal controls to prevent debacles like the one at Barings. Such controls include the
complete separation of the people in charge of trading activities from those in charge of
the bookkeeping for trades. In addition, managers must set limits on the total amount of
traders’ transactions and on the institution’s risk exposure.

Managers must also scrutinize risk assessment procedures using the latest
computer technology. One such method involves the so-called value-at-risk approach. In
this approach, the institution develops a statistical model with which it can calculate the
maximum loss that its portfolio is likely to sustain over a given time interval, dubbed

the value at risk, or VAR. For example, a bank might estimate that the maximum
loss it would be likely to sustain over one day with a probability of 1 in 100 is $1 million;
the $1 million figure is the bank’s calculated value at risk. Another approach is called
“stress testing.” In this approach, a manager asks models what would happen if a
doomsday scenario occurs; that is, she looks at the losses the institution would sustain if
an unusual combination of bad events occurred. With the value-at-risk approach and
stress testing, a financial institution can assess its risk exposure and take steps to reduce
1t.

Because of the increased risk that banks are facing from their off-balance-sheet
activities, U.S. bank regulators have become concerned about increased risk from banks’
off-balance-sheet activities and, as we will see in Chapter 11, are encouraging banks to
pay increased attention to risk management. In addition, the Bank for International
Settlements is developing additional bank capital requirements based on value-at-risk
calculations for a bank’s trading activities.

QUESTIONS AND TASKS

1. Suppose that you are the manager of a bank whose $100 billion of assets have
an average duration of four years and whose $90 billion of liabilities have an average
duration of six years. Conduct a duration analysis for the bank, and show what will
happen to the net worth of the bank if interest rates rise by 2 percentage points. What
actions could you take to reduce the bank’s interest-rate risk?

2. Suppose that you are the manager of a bank that has $15 million of fixed-rate
assets, $30 million of rate-sensitive assets, $25 million of fixed-rate liabilities, and $20
million of rate-sensitive liabilities. Conduct a gap analysis for the bank, and show what
will happen to bank profits if interest rates rise by 5 percentage points. What actions
could you take to reduce the bank’s interest-rate risk?



UNIT 8 INFORMATION TECHNOLOGY IN THE BANKING SECTOR:
OPPORTUNITIES, THREATS AND STRATEGIES

The New Era

The 21st century will bring about an all-embracing convergence of computing,
communications, information and knowledge. This will radically change the way we live,
work, and think. The growth of high speed networks, coupled with the falling cost of
computing power, is making possible applications undreamed of in the past. Voice, data,
images, and video may now be transferred around the world in micro-seconds. This
explosion of technology is changing the banking industry from paper and branch banks
to' digitized and networked banking services. It has already changed the internal
accounting and management systems of banks. It is now fundamentally changing the
delivery systems banks use to interact with their customers. All over the world, banks are
still struggling to find a technological solution to meet the challenges of a
rapidly-changing environment. It is clear that this new technology is changing the
banking industry forever. Banks with the ability to invest and integrate information
technology will become dominate in the highly competitive global market. Bankers are
convinced that investing in IT is critical. Its potential and consequences on the banking
industry future is enormous.

Technology and Banks Transformation

Computers are getting more sophisticated. They have given banks a potential they
could only dream about and have given bank customers high expectations. The changes
that new technologies have brought to banking are enormous in their impact on officers,
employees, and customers of banks. Advances in technology are allowing for delivery of
banking products and services more conveniently and effectively than ever before - thus
creating new bases of competition. Rapid access to critical information and the ability to
act quickly and effectively will distinguish the successful banks of the future. The bank
gains a vital competitive advantage by having a direct marketing and accountable
customer service environment and new, streamlined business processes. Consistent
management and decision support systems provide the bank that competitive edge to
forge ahead in the banking marketplace.

Major applications. The advantages accruing from computerization are
three-directional - to the customer, to the bank and to the employee.

For the customer. Banks are aware of customer's need for new services and plan
to make them available. IT has increased the level of competition and forced them to
integrate the new technologies in order to satisfy their customers. They have already
developed and implemented a certain number of solutions among them:

. Self-inquiry facility: Facility for logging into specified self-inquiry terminals
at the branch to inquire and view the transactions in the account.

. Remote banking: Remote terminals at the customer site connected to the
respective branch through a modem, enabling the customer to make inquiries regarding
his accounts, on-line, without having to move from his office.

. Anytime banking-Anywhere banking: Installation of ATMs which offer
non-stop cash withdrawal, remittances and inquiry facilities. Networking of
computerized branches inter-city and intra-city, will permit customers of these branches,
when interconnected, to transact from any of these branches.

. Telebanking: A 24-hour service through which inquiries regarding balances
and transactions in the account can be made over the phone.

. Electronic Banking: This enables the bank to provide corporate or high



value customers with a Graphical User Interface (GUI) software on a PC, to inquire
about their financial transactions and accounts, cash transfers, cheque book issue and
inquiry on rates without visiting the bank. Moreover, LC text and details on bills can be
sent by the customer, and the bank can download the same. The technology used to
provide this service is called electronic data interchange (EDI). It is used to transmit
business transactions in computer-readble form between organizations and individuals in
a standard format.

. As information is centralized and updates are available simultaneously at all
places, single-window service becomes possible, leading to effective reduction in waiting
time.

For the bank. During the last decade, banks applied IT to a wide range of back
and front office tasks in addition to a great number of new products. The major
advantages for the bank to implement IT are:

. Availability of a wide range of inquiry facilities, assisting the bank in
business development and follow-up.

. Immediate replies to customer queries without reference to ledger-keeper as
terminals are provided to Managers and Chief Managers.

. Automatic and prompt carrying out of standing instructions on due date and
generation of reports.

. Generation of various MIS reports and periodical returns on due dates.

. Fast and up-to-date information transfer enabling speedier decisions, by

interconnecting computerized branches and controlling offices.
For the employees. IT has increased their productivity through the followings:

. Accurate computing of cumbersome and time-consuming jobs such as
balancing and interest calculations on due dates.
. Automatic printing of covering schedules, deposit receipts, pass book / pass

sheet, freeing the staff from performing these time-consuming jobs, and enabling them to
give more attention to the needs of the customer.

. Signature retrieval facility, assisting in verification of transactions, sitting at
their own terminal.
. Avoidance of duplication of entries due to existence of single-point data

entry.

A search of the banking literature reveals that banks are moving rapidly to take
advantage of recent and new customer service and cost reduction opportunities that new
technologies offer. A sampling is in the table below:

Technology 1998 2001
Infrastructure

PC Networks: Tellers 48% 80%
Sales Tracking Software 44% 80%
Relational Data Base 36% 76%
Automate Credit Scoring 8% 48%
E-mail 60% 95%
Equipment Management Software 33% 57%
Imaging Checks / Statements 12% 72%
Imaging Documents 7% 45%

Delivery Systems



Internet Banking Home Page 3% 25%
Internet Electronic Office 1% 15%
Telebanking 56% 88%
Smart Cards Debit Cards 35% 70%
Electronic Banking 12% 76%

Internet: Riding the tiger. The Internet is rapidly becoming the information
superhighway of a global electronic marketplace. The rising commercial interests in the
Internet are especially evident in "frontend" applications such as electronic catalogs,
yellow pages, storefronts, malls, and customer support centers. All these applications are
based on the World Wide Web (WWW) - the fastest growing segment of the Internet.
Although "back-end" applications such as electronic data interchange (EDI) are equally
important, their adoption has not been as rapid. One major concern is security: the
Internet is generally perceived as not secure enough for transmitting sensitive data such
as payments. Upon a closer look, however, this view is not warranted, since technologies
such as public key encryption and firewalls address essential security concerns.
Moreover, such technologies are already available. The only remaining barrier is the lack
of real world users of those technologies.

The pilot project between Bank of America (BofA) and one of its large corporate
customers involves transporting financial EDI transactions over the Internet. If
successful, BofA expects that this new EDI option will lead to a reduction in
telecommunications costs, an improved position with respect to its value-added network
(VAN), and valuable learning experience with the Internet environment, which is
becoming increasingly important to the bank. The project is also significant beyond
BofA: because it is one of the first large-scale, real-world trials, its outcome will help
dispel many uncertainties surrounding Internet-based EDI, and encourage more
companies to move in this direction.

Investing in technology. According to a survey conducted by the American
Bankers Association, US banks expenditure on information technology grew from $16.3
billion in 1994 to $18.7 billion in 1995-an increase of 14.7%, and $1 billion more than
the same bankers forecasted they would spend in last year's survey. By 1998, the banks
expect to spend $21.2 billion (an increase of 7. 1 %).

How to survive. The key to survival is customer service. Customer loyalty will be
determined by convenient and innovative delivery of products and personalized services.
In the '70's and '80's, banks were marketing to a generation raised on old style banking:
personal interaction at a banking office. That generation was disdainful of "impersonal"
service and afraid of computers. Convenience was having a "branch" in one's
neighbourhood. Today, personal service and convenience are still the critical factors in
the banking relationship, but they are defined differently. Consumers still want to bank
with a financial institution they "know," and one who "knows" them, but they do not
necessarily want to go to the bank. They are not afraid of computers and technology; they
embrace them. Convenience is doing their banking when they want, and where they
want. They are now comfortable with personal computers and other electronic devices.
They expect fast, efficient, and accurate service And the only way to cost effectively
provide the instant, quality service that customers demand, and that the competition
provides, is through intensive use of the most advanced information technologies and
through good people trained in the use of these technologies. For all these reasons, the
banks delivery systems are completely changing.

The new Delivery Systems. The increasing cost of building brick-and-mortar



branches, decreasing cost of computers, high delivery costs and slow revenue growth
force a relook at the conventional delivery systems. Moreover, growing comfort of
technology usage by the customer is rapidly fostering usage of non-branch channels for
routine transactions.

The new strategy changes the focus of the branch from being a high cost
transaction center to a provider of a wide range of services like telebanking, customer
service kiosks, ATMs, and remote electronic banking.

New Marketing Opportunities. As the new technology is so expensive banks
need to use the new systems to do more than deliver information and basic services.
Banks need the ability to also sell insurance and investment products to get a better
return on this investment. Telephone banking can bring financial services to the home or
office, especially if they are affordable screen phones. By noticing how much interest the
customer expresses, the bank can market stock quotes and insurance quotes. Interactive
videos are new technology that banks can make available to the customer to maintain
personal contact while still lowering the expense of delivery service. With an interactive
video an expert employee is not needed in each branch. Complex life insurance products,
open brokerage accounts, customized product illustrations can be widely available where
needed. The interactive videos will be cost effective expertise. The internet is a medium
to allow banks to offer products to customers outside the normal customer base of a
branch. Banks are aware of the customer's need for these services and plan to make them
available before other sources do.

Drawbacks. Early experiences with electronic commerce in the banking industry,
which has been a pioneer in the use of electronic systems, can be used to learn of some
potential dangers and issues to be taken into account. The use of Automated Teller
Machines and electronic home banking systems has increasingly allowed customers to
bank outside of traditional bank facilities, for most of their usual transactions. This was
consistent with the cost-savings strategy of most banks, which discovered that electronic
transactions were about seven times less costly compared to the manual handling of these
transactions by a bank teller. Nevertheless, the fact that customers' only contact with their
banks was through (rather unsophisticated) electronic interfaces, and the major
difficulties in integrating the legacy systems of a typical bank, prevented banks in many
cases from selling additional products to customers (cross-selling). In some European
markets, the insurance companies took opportunity of that to grab business from banks,
selling savings products to customers through their extensive distribution network.
Similarly, the decrease in human interaction with customers could also lead to a less
sophisticated understanding of their needs, as they're not always able to express
comments, criticisms or requests for new products while interacting with machines. This
should lead to a design of electronic commerce systems which incorporate capabilities
for customer understanding and for proactive selling of new products. Electronic
business transactions can only be successful if financial exchanges between buyers and
sellers can occur in a simple, universally accepted, safe and cheap way. Various systems
have been proposed, some of them based on traditional mechanisms (e.g. credit cards
accounts) while others rely on new designs, such as electronic money. The key here will
be to find a few widely accepted mechanisms, which can be used by most actors. The
recent agreement between Mastercard and Visa on one security standard for credit card
transactions over the Internet, and its backing by most major software vendors is one step
in the right direction. This doesn't diminish the need for more specialized systems, for
instance to allow microtransactions, the exchange of very small amounts of money (a few
cents) in exchange for information or services. These new payment mechanisms will in
turn enable new business models such as pay-per-article newspapers.



QUESTIONS AND TASKS

1. What do you see opportunities for development IT in banking?
2. What do you see threats for development IT in banking?
3. What do you see strategies for development IT in banking?



UNIT 9 DATABASE SYSTEM IMPLEMENTATION IN BANKING

The first databases implemented during the 1960s and 1970s were based upon
either flat data files or the hierarchical or networked data models. These methods of
storing data were relatively inflexible due to their rigid structure and heavy reliance on
applications programs to perform even the most routine processing.

In the late 1970s, the relational database model which originated in the academic
research community became available in commercial implementations such as IBM DB2
and Oracle. The relational data model specifies data stored in relations that have some
relationships among them (hence the name relational).

In relational databases such as Sybase, mySQL, Oracle, IBM DB2, MS SQL
Server and MS Access, data is stored in tables made up of one or more columns (Access
calls a column a field). The data stored in each column must be of a single data type such
as Character (sometimes called a "string"), Number or Date. A collection of values from
each column of a table is called a record or a row in the table.

Different tables can have the same column in common. This feature is used to
explicitly specify a relationship between two tables. Values appearing in column A in
one table are shared with another table.

Below are two examples of tables in a relational database for a local bank:

Customer Table

CustomerID Name Address City State Zip
Number Character Character Character Character Character
1001 Mr. Smith 123 Lexington Smithville KY 91232
1002 Mrs. Jones 12 Davis Ave. Smithville KY 91232
1003 Mr. Axe i‘r‘f Grinderp adville GA 81992

Mr. & Mrs.

1004 Builder

661 Parker Rd. Streetville GA 81990

The Customer table has 6 columns (CustomerID, Name, Address, City, State and
Zip) and 4 rows (or records) of data. The Accounts table has 5 columns (CustomerID,
AccountNumber, AccountType, DateOpened and Balance) with 7 rows of data.

Each of the columns conforms to one of three basic data types: Character, Number
or Date. The data type for a column indicates the type of data values that may be stored
in that column.

Number - may only store numbers, possibly with a decimal point.

Character - may store numbers, letters and punctuation. Access calls this data type
Text.

Date - may only store date and time data.

In some database implementations other data types exist such as Images (for
pictures or other data). However, the above three data types are most commonly used.

Accounts Table
CustomerID AccountNumber AccountType DateOpened Balance
Number Number Character Date Number
1001 9987 Checking 10/12/1989  4000.00
1001 9980 Savings 10/12/1989  2000.00



1002 8811 Savings 01/05/1992  1000.00
1003 4422 Checking 12/01/1994  6000.00
1003 4433 Savings 12/01/1994  9000.00
1004 3322 Savings 08/22/1994  500.00
1004 1122 Checking 11/13/1988  800.00

Notice that the two tables share the column CustomerID and that the values of the
CustomerID column in the Customer table are the same the values in the CustomerID
column in the Accounts table. This relationship allows us to specify that the Customer
Mr. Axe has both a Checking and a Savings account that were both opened on the same
day: December 1, 1994.

Another name given to such a relationship is Master/Detail. In a master/detail
relationship, a single master record (such as Customer 1003, Mr. Axe) can have many
details records (the two accounts) associated with it.

In a Master/Detail relationship, it is possible for a Master record to exist without
any Details. However, it is impossible to have a Detail record without a matching Master
record. For example, a Customer may not necessarily have any account information at all.
However, any account information must be associated with a single Customer.

Each table also must have a special column called the Key that is used to uniquely
identify rows or records in the table. Values in a key column (or columns) may never be
duplicated. In the above tables, the CustomerID is the key for the Customer table while
the AccountNumber is the key for the Accounts table.

A Business Example

In this section, we will outline a business example that will be used as a basis for
the examples throughout the tutorial. In organizations, the job of analyzing the business
and determining the appropriate database structure (tables and columns) is typically
carried out by Systems Analysts. A Systems Analyst will gather information about how
the business operates and will form a model of the data storage requirements. From this
model, a database programmer will create the database tables and then work with the
application developers to develop the rest of the database application.

For this tutorial, we will consider a simple banking business. The bank has many
customers who open and maintain one or more accounts. For each Customer, we keep a
record of their name and address. We also assign them a unique CustomerID. We assign
this unique identifier both for convenience and for accuracy. It is much easier to identify
a single customer using their CustomerID rather than by looking up their full name and
address. In addition, it is possible for the bank to have two customers with the same name
(e.g., Bill Smith). In such cases, the unique CustomerID can always be used to tell them
apart.

In a similar fashion, all accounts are assigned a unique account number. An
account can be either a checking account or a savings account. Savings accounts earn
interest but the only transactions allowed are deposits and withdrawals. Checking
accounts do not earn interest. We maintain the date that the account was opened. This
helps us track our customers and can be useful for marketing purposes. Finally, we
maintain the current balance of an account.

In the previous section, we gave the structure and some sample data for the
Customer table and the Accounts table. These will be used to support the data storage
part of our Banking application.

In any database application, each of the tables requires a means to get data into
them and retrieve the data at a later time. The primary way to get data into tables is to use



data entry forms. The primary ways to get data back out of tables or to display data in
tables are to use queries or reports.

For this tutorial, we will create a data entry form for each table, a query for each
table and a report for each table.

In the following sections, we will first introduce how to start Access and how to
create a new database.

Starting Microsoft Access

As with most Windows programs, Access can be executed by navigating the Start
menu in the lower left-hand corner of the Windows Desktop.

To start Access, click on the Start button, then the Programs menu, then move to
the MS Office menu and finally click on the Microsoft Access menu item. The MS
Office Professional menu is shown below.

Microsaft Cffice Tools 3

==

= Microsoft OFfice Access 2007

[r:| Microsaft Office Excel 2007

[i= Microsaft Office Outlook 2007
[.3 Microsaft Office PawerPaint 2007

|_I_'?_ Microsoft Office Publisher 2007

[[w Microsoft Cffice Ward 2007

Microsoft Office Menu for Office 2007

Note that this arrangement of menus may vary depending on how MS Office was
installed on the PC you are using.

Once Access is running, an initial screen will be displayed:
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From this initial screen, the user can create a new database (either blank or with
some tables created with the database wizard), or open up an existing database.



In general, the first time one begins a project, a new, blank database should be
created. After that point, use the Open existing database option to re-open the database
created previously.

Warning - If you have previously created a database, and then create it again using
the same name, you will overwrite any work you have done.

For the purposes of this tutorial, if you are going through these steps for the first
time, choose the option to create a new, blank database as shown in the above figure.

In Access 2007, click on the round Office button in the upper left corner and
choose New from the drop down menu. Fill in File Name as bankdb.accdb and click on
the Create button to create the database as in the figure below.

It is advisable to keep the name of the database (bankdb in the above example)
relatively short and do not use spaces or other punctuation in the name of the database.
Also, the name of the database should reflect the database's contents.

Blank Database

Create a Microsoft Office Access database that does
not contain any existing data or objects.

File Name:
|bankdh.accdb =3
C:'\Documents and Settings‘Richard Holowczak My
Documents),

Create ] [ Cancel

New Database screen for Access 2007
In the above file name, bankdb is the name
chosen for this particular database and
.accdb is the file name extension given for

Microsoft DataBase 2007 files.

Once the new database is created, the following main Access screen will appear:
MS Access 2007
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The screen layout for MS Access 2007 is significantly different from past versions.
Most of the tabs along the top of the screen have been rearranged. In addition, the default
main screen after creating a new database automatically switches to the Design view to
create a new table.

The following tabs will appear at the top of the screen:

« Home tab - Controls for changing fonts, performing queries, copy/paste/cut data,
etc.

o Create tab - Controls for creating tables, forms, reports, etc.

« External Data tab - Controls for loading data from other data sources into MS
Access.

« Database Tools tab - Controls for managing databases (security, switchboard,
etc.)

« Design tab - This will appear when designing a new table, form, report, etc.
Review of Starting Microsoft Access
To start Microsoft Access:

1. Use the Start button on the task bar to open: Programs -> MS Office -> Microsoft
Access

2. To create a new database, choose Blank Database and specify a new file name for
the database. Be sure to use a descriptive name for the new database. Click on the
OK button to create the new database.

3. To open an existing database, choose Open an Existing Database, highlight More
Files... and click on the OK button. Then navigate to the drive, highlight the
existing database file on the floppy disk and click the OK button again to open the
database.

To exit Access, pull down the File menu (or Office menu) and select the Exit menu
item.

QUESTIONS AND TASKS



1. Expand meaning of the term database.

2. Expand meaning of the term data type.

3. Expand meaning of the terms tables, field, record.

4. Expand meaning of the term relational database model.
5. Expand meaning of the term key.



UNIT 10 DATABASE MANAGEMENT SYSTEM: CREATING TABLES

Creating and Viewing Tables

Tables are the main units of data storage in Access. Recall that a table is made up
of one or more columns (or fields) and that a given column may appear in more than one
table in order to indicate a relationship between the tables.

From the business example discussed earlier, we concluded that two tables would
be sufficient to store the data about Customers and their bank Accounts. We now give
the step-by-step instructions for creating these two tables in Access.

There are a number of ways to create a table in Access. Access provides wizards
that guide the user through creating a table by suggesting names for tables and columns.
The other main way to create a table is by using the Design View to manually define the
columns (fields) and their data types.

While using the wizards is a fast way to create tables, the user has less control over
the column names (fields) and data types. In this tutorial, we will describe the steps to
create a table using the Design View. Students are encouraged to experiment on their own
with using the Create Table wizard.

Creating a Table Using the Design View

To create a table in Access using the Design View, perform the following steps:

1. In Access 2007, the Create New Table tab should already be highlighted and a
new table named tablel created. If this is not the case, click on the Create tab and click
on the Table icon. Then pull down the View menu and choose Design View.

4 Home Create
# e , | |calib
7 =]
e : B
[ 'v"ifl.-".l' [ F'avste  IMA
A AT
[ Datasheet View 1

N | —

J+;F PivotTable View

ﬂﬂ PivotChart View

|2 Design View

2. The Table Design View will appear. Fill in the Field Name, Data Type and
Description for each column/field in the table. The CustomerID field is filled in below:
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Default Value names,
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Required Mo
Indexed Ma B
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Table Design View for Access 2007

Note that the default name given for the table is Tablel. In a later step, we will
assign an appropriate name for this table.

3. Fill in the information for the fields as follows:
Field Name  Data Type Description
CustomerID  Number  The Unique Identifier for a Customer

CustomerName Text The Name of the Customer
Address Text The Address of the Customer
City Text The City of the Customer

State Text The home State of the Customer
Zip Text The Zip Code of the Customer

4. A figure showing the design view with the new table definition filled in is given
below:

7] Tablel ' =
Field Mame Data Type Description -
| CustomerlD Mumber The unique identifier for a customer =
| CustomerName Text The Name of the Customer
Address Text The Address of the Customer
City Text The City of the Customer
| State Text The home State of the Customer
Zip Text The Zip Code of the Customer
-

Now that all of the fields have been defined for the table, a Primary Key should be
defined. Recall that the Primary Key will be used to uniquely identify a record in the

table (in this case a Customer). Highlight the CustomerID field and click on the Primary
Key button on the button bar



E:ah = @~ s bankdb : Database (Access 2007) - Micros.. | Table Tools - = X
i)
—-‘j Home Create External Data Database Tools Acrobat Design )

F]il ) - = Insert Rows 5@ E/Z
) h? an =5 Delete Rows _J;.— =7
View Primary | Euilder Test Validation roperty Indexes
- Keyr}r Rules “@ Lookup Column ShDEEt)'
Views Tools Show/Hide
All Table| Primary Key X
Tablel Designate the selected field or eld Name Data Type Description =
T Tap| fields asthe primary key. ) Number The unique identifier for a customer
| CustomerName Text The Name of the Customer
Address Text The Address of the Customer
| City Text The City of the Customer
| State Text The home State of the Customer
Zip Text The Zip Code of the Customer
v

Notice that a small key appears next to the field name on the left side.

Note: To remove a primary key, simply repeat this procedure to toggle the primary
key off.
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5. As a final step, the table must be saved. Pull down the Office menu and choose
the Save As menu item. A dialog box will appear where the name of the new table should
be specified. Note that Access gives a default name such as Tablel or Table2. Simply
type over this default name with the name of the table. For this example, name the table:
Customer Then click on the OK button.

Save As @g]

Save 'Tablel' ko
| Customet|
i

;.Tal:ule v -

[ oK l[ Cancel ]

At this point, the new Customer table has been created and saved.

Note about naming fields in MS Access

When defining the fields (columns) for a table, it is important to use field names
that give a clear understanding of the data contents of the column. For example, does the
field CNO indicate a Customer Number or a Container Number?

Field names in Access can be up to 64 characters long and may contain spaces.
However, the use of spaces in field names and table names is strongly discouraged. If
you wish to make field names easier to read, consider using an underscore character to
separate words. However be certain no spaces appear before or after the underscore.

The following table summarizes some different ways to give field names:
Description Bad Good



Unique identifier for a CustomerID or
CID

customer Customer ID

Description for a PDESC ProductDescription

product

Employee's home Employee home telephone number HomePhone

telephone number

Bank account number BA# AccountNumber

Creating a Table
Create the Accounts table by following the same steps used to create the Customer

table.
1. Click on the Create tab and then click on the Table button.
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2. Pull down the View menu and choose Design. The Table Design View will
appear. Fill in the Field Name, Data Type and Description for each column/fiecld in the

Accounts table.

Field Name Data Type Description

CustomerID Number  The Unique Identifier for a Customer
AccountNumber Number | The Unique Identifier for a Bank Account
AccountType Text The type of account (Checking, savings, etc.)
DateOpened Date The date the account was opened

Balance Number  The current balance (money) in this account (in $US)

3. A figure showing the design view with the new table definition filled in is given

below:

[ 4] Field Name Data Type Description -
CustomeriD Mumber The Unique Identifier for a Customer E
AccountMumber Number The Unigue Identifier for a Bank Account
AccountType Text The type of account (Checking, savings, etc.)

DateQpened Date/Time The date the account was opened
Balance Mumber The current balance (money) in this account (in SUS)

=

w

4. Define a Primary Key for the Accounts table. Click on the AccountNumber

field with the Right mouse button and choose Primary Key from the pop-up menu.
5. Save the new Accounts table by pulling down the File menu and choosing the



Save menu item. Fill in the name of the table: Accounts Then click on the OK button.

Viewing and Adding Data to a Table

Data can be added, deleted or modified in tables using a simple spreadsheet-like
display. To bring up this view of a single table's data, highlight the name of the table and
then double-click on the name of the table.

In this view of the Customer table, shown in the figure below, the fields (columns)
appear across the top of the window and the rows or records appear below. This view is
similar to how a spreadsheet would be designed.
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Note at the bottom of the window the number of records is displayed. In this case,
since the table was just created, only one blank record appears.

To add data to the table, simply type in values for each of the fields (columns).
Press the Tab key to move between fields within a record. Use the up and down arrow
keys to move between records. Enter the data as given below:

CustomerID Name Address City State Zip

1001 Mr. Smith 123 Lexington Smithville KY 91232
1002 Mrs. Jones 12 Davis Ave. Smithville KY 91232
1003 Mr. Axe 443 Grinder Ln. Broadville GA 81992
1004 Mr. & Mrs. Builder 661 Parker Rd. Streetville GA 81990

To save the new data, pull down the Office menu and choose Save.
To navigate to other records in the table, use the navigation bar at the bottom of

the screen: Re

cord: H|4|| z PIHlHﬁqutt
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To modify existing data, simply navigate to the record of interest and tab to the
appropriate field. Use the arrow keys and the delete or backspace keys to change the
existing data.

To delete a record, first navigate to the record of interest. Then pull down the Edit
menu and choose the Delete menu item.

To close the table and return to the Access main screen, pull down the File menu
and choose the Close menu item.

Adding Data to a Table

Be sure to enter the data exactly as shown including the capitalization of the data
in the AccountType field. e.g., type Savings instead of savings or SAVINGS. Note that
when entering the dates, type in the full four digits for the year. By default, Access
displays all 4 digits of the year (older version of Access only displayed two digits).

Be sure to save the data when you are done. The figure below shows the Accounts
table and data as it should appear when you are done with this exercise.
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At this point in the tutorial, we have created two tables, Customers and Accounts,
and added data to each one. In the subsequent sections, we will cover how to query and

report on the data in the tables and how to create a user-friendly data entry form using the
Access wizards.

Creating Relationships Between tables

Recall that one of the main characteristics of relational databases is the fact that all
tables are related to one another. In the Bank database thus far, the Customers table is
related to the Accounts table by virtue of the CustomerID field appearing in both tables.



Access has a means to make this relationship explicit using the Relationships screen.
Access uses this information when designing reports, forms and queries that require more

than one table to be displayed.

To get started, make sure the Accounts table and the Customer table are both
closed. Access will halt creation of any relationships if the table are currently opened. To
close a table, either right-click on the table name in the tab above the table and choose

the close menu item, or click the small X to right above the table.

.
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Next, display the Relationships screen by clicking on the Database Tools tab and

then click on the Relationships button as shown below.
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The blank Relationships screen will appear as follows:
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The Show Table dialog box will appear by default. Highlight both the Customers
table and the Accounts table as shown below and then click on the Add button.

Show Table

Tables |Queries'|I-BDth y

Accounts

iouskamer

[

add ] [ Close

)

Then click on the Close button to close this dialog box. The Relationships screen
will now reappear with the two tables displayed as below:
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To connect the Customers table with the Accounts table to form a relationship,
click on the CustomerID field in the Customers table and drag it over on top of the
CustomerID field on the Accounts table. Upon releasing the mouse button, the Edit
Relationships dialog box will appear as below:

Edit Relationships

Table/Query: Related TablefCQuery

Create New. .,

CustomerlD % CustomeriD b
- Jdaoin Type. .,
" [seton]

[CEnforce Referential Inteqrity

Relationship Type: Cne-To-Many

Access will do its best to determine the Relationship Type (almost always it will
select One-to-Many). For this example, Access knows that CustomerID is a key of the
Customer table so it chooses this field as the "One" side. This makes the Accounts table
the "Many" side as One customer may have Many accounts.

One additional step to be taken is the check off the box labeled "Enforce
Referential Integrity". This option puts constraints into effect such that an Accounts
record can not be created without a valid Customer record, and Access will also prevent a
user from deleting a Customer record if a related Accounts record exists. At this point,
click on the Create button to create the relationship. The Relationships screen should
reappear with the new relationship in place as follows:
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Note the symbols "1" (indicating the "One" side) and the infinity symbol
(indicating the "Many" side) on the relationship. Close the relationships screen and
select Yes to save the changes to the Relationships layout.

If the relationship does not appear in the above fashion, highlight it and press the
delete key to delete it. Then go back to the table design view and make certain that the
CustomerID field is designated as the key of the Customers table. Then go back to the
Relationships screen and try to recreate the relationship.

Review of Creating and Viewing Tables

Creating a new table requires the following steps:

Click on the Tables tab on the Access main screen

Click on the New button.

Choose the Design View and click the OK button.

Fill in the name, data type and description of each of the fields in the table.
Designate a primary key by clicking on one of the fields with the right mouse
button and then choose Primary Key from the pop-up menu.

6. Save the table by pulling down the File menu and choosing Save.

7. Close the new table by pulling down the File menu and choosing Close.

AN

To change the design of an existing table (e.g., to add, change or delete a field):
1. Click on the Tables tab on the Access main screen
2. Highlight the name of the table to be modified and click on the Design button.
3. Make the necessary changes.
4. Save the table by pulling down the File menu and choosing Save.
5. Close the table by pulling down the File menu and choosing Close.

To add, delete or change data in an existing table:
1. Click on the Tables tab on the Access main screen
2. Highlight the name of the table to be modified and click on the Open button.
3. Make the necessary changes to the data.
4. Save the table data by pulling down the File menu and choosing Save.



5.

Close the table by pulling down the File menu and choosing Close.

To create or edit relationships between tables:

l.
2.
3.

4.
5.

Pull down the Tools menu and select the Relationships menu item.

To display tables, right click and choose Add Tables

To create new relationships, drag a key field from one table and drop it on the
associated field in another table

To edit an existing relationship, double click on the relationship line.

To delete an existing relationship, click on the relationship line and press the
delete key.

QUESTIONS AND TASKS

1. What do you know the steps for creating table?
2. What data types do you know?

3. Expand meaning of the term relationship type.
4. Expand meaning of the term field description.
5. Expand meaning of the term primary key.



UNIT 11 DATABASE MANAGEMENT SYSTEM: CREATING QUERIES

Creating and Running Queries
Queries are a fundamental means of accessing and displaying data from tables.
Queries can access a single table or multiple tables. Examples of queries for our bank
database might include:
o Which Customers live in Georgia?
« Which Accounts have less than a $500 balance ?
In this section, we show how to use the Access Wizards to create queries for a single
table and for multiple tables.
Single Table Queries
In this section, we demonstrate how to query a single table. Single table queries are
useful to gain a view of the data in a table that:
« only displays certain fields (columns) in the output
o sorts the records in a particular order
« performs some statistics on the records such as calculating the sum of data values
in a column or counting the number of records, or
o filters the records by showing only those records that match some criteria. For
example, show only those bank customers living in GA.
Creating a query can be accomplished by using either the query design view or the
Query wizard. In the following example, we will use the query wizard to create a query.
To create a new query, click on the Create tab. Then click on the the Query wizard
button.
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Launch the Query Wizard, which
helps you create a Simple query, a
Crosstab guery, a Find Duplicates
query, or a Find Unmatched gquery,
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When the Query wizard appears, highlight the Simple Query Wizard selection and

OK button.
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The first step in the Simple Query wizard is to specify the table for the query and
which fields (columns) should be displayed