Multiple Deposit Creation

There are 4 players in the process of money creation

1. The central bank: issue currency, set required reserve ratio, making discount loans
to banks

2. Depository institutions: money creation through loan making, borrow from central
bank (discount loans), excess reserves

3. Depositors: currency-deposit ratio
Borrowers: borrow from banks

Balance Sheet of the Central Bank

Assets Liabilities
Government Securities Currency Issued
Discount Loans Deposits with CB

Foreign Assets
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Remarks:

(1) The central bank can control MB better than it can control total reserves, because C/D
may change.

(2) Total reserves (TR) include non-borrowed reserves (NBR) and borrowed reserves (BR)
through discount loans (DL). Discount loans are partially determined by the decision of
banks. Thus, what the central bank can fully control is non-borrowed reserves (NBR or
TR-DL).

Deposits Creation by the Banking System

Recall M1B=C+D

Let required reserve ratio is r=10%.

Thus, TR=RR + ER =rxD + ER
Assumptions

(1) Banks do not hold excess reserves (ER = 0).
(2) Depositors do not hold currency (C = 0)

Suppose central bank use open market purchase to buy $100 of Gov. bond from Bank 1,

Bank 1 Bank 1 Bank 2
TR +100 TR +0 TR +100 |D +100
S -100 S -100
L +100
Bank 2 Bank 3 Bank 3
TR +10 |[D +100 TR +90 |D +90 TR +9 |D +90
L +90 L +81

Total deposits created is
AD=100+90 + 81 +...= ATR + ATRx(l-r) + ATRx(1-r)’ +...
ATR _$100

= =——=$1000.
r 0.1
When the process of money creation is completed
The Banking System Central Bank
TR +100 |D +1000 S +100 |Deposits at CB +100
L +1000
S -100

Recall that given the above two assumptions, total changes in the monetary aggregate
is AM1B=AD =$1000.



Since ER=0 and C=0,

TR =RR + ER =rxD, and MB=C+TR=TR.

Thus, AD =EATR ,and AM1B=AC +AD =1ATR =£AMB )
r r r

Q: If r=0, will M1B does to infinity?

Example: Let the required reserve ratio for demand deposit be 10% and that for time
deposit is 0%. Suppose a depositor transfers $100 from demand deposit to time
deposit.

(1) The instant impact is that M1 decreases by $100 and M2 remains unchanged.

(2) What happen when the process of money creation is completed?

Bank 1 Bank 1 Bank 2
RR -10 |D  -$100 RR -10|D -$100 TR +10 [D  +10
ER +10 |TD +100 ER +0 |[TD +100
L +10

Total change in time deposit is +$100.
Total change in demand deposit is -$100 + $10 + $9 + $8.1 + ... = $0.
Thus, M1 remains the same, while M2 rises by $100.

To derive the general formula of money multiplier, we relax the above two
assumptions.

Assume E—[Ij (controlled by banks and borrowers) and % (controlled by the public)

are constant in the short-run.
Since TR=RR + ER =rxD + ER,
MB=C+TR=C +1rxD + ER;

ER
MB=C+TR=(Z +1+ T2y,
D D

By the definition of M1B,
c CD:+1
MIB:C-I-D:(B +1)XD: ﬁXMB
—+r+—
D D
=mxMB,

where m 1s the money multiplier.

Remarks:



(1) The money multiplier decreases in ER/D, r, and C/D.
(2) The money multiplier reflects the maximum extent of a given amount of MB can
expand. It represents an upper bound of money creation by the banking system.

Example: r=10%, C/D=0.5, ER/D=0.001, D=$1000.
(1) What are MB, M1B, and m?

C+1
N 5+1
m=g D= 05+1 ) 4958
C ..  ER 05+01+0001
b "D

MI1B =C + D = $500 + $1000 = $1500.
MB = C + TR =$500 + (0.1+0.001)$1000 = $601.
(2) The Fed purchases $10 of Gov. bond in the open market operation, what are

changes in M1B, C, and D after the process of money creation is completed?
AM1B = mx AMB = 2.4958x (AC + AR) = 2.4958 x AR = 24.958.

Thus, new M1B=1524.958.

M1B =1524.958=C+D = D(1+%). Thus, new D = 1016.639 and C = 508.314.

Are ER/D and C/D constant over time?
(1) Take a look at ER/D of the banking system in Taiwan.
(2) During bank runs, panics, and contagion, C/D and ER/D rise substantially.
-- e.¢., During 1930-33, MB increased by 20%, but M1 declined by 25% in U.S.
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(1) 9% ¥ : If the central bank interfere in the foreign exchange market, by buying
foreign exchanges, then Deposits with CB rise.
(2) Discount Loans (DL)

Bank Central Bank
TR +100 |DL +100 DL +100 |Deposits atCB  +100
(3) Open Market Operation (OMO); e.g., open market purchase

Bank Central Bank
TR +100 S +100 |DepositsatCB +100
S -100

(4) WA R < SUTHT Vh SR R B R
8% L= - Then, banks’ Deposits with CB declines and thus MB is lowered. For
example, a household pays tax $100:

Bank 1 Bank of Taiwan Central Bank

Deposits with CB ~ -100

TR -100 |D -100 TR  +100 |#24% = +100
B R #7533 +100

On the other hand, when the government spends, it withdraws from & & # 5 2 and
make payments to contractors, public servants, etc., bank reserves increase.

Note: Changes of certain items in assets or liabilities may not cause MB to change if
they do not affect C or TR. For example, interest incomes from foreign assets raise
Foreign Assets of the central bank. This leads to a corresponding increase in the
central bank’s net worth, but has no effect on MB.



Tools of Monetary Policy

1. Open Market Operation (* 1|54 ()
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(a) Very often in Taiwan the central bank mterferes in the foreign exchange market
by buying foreign exchanges and issuing NT. To control for the monetary
aggregates, the central bank will also use “*Fill Bl (3 5 7 HT) and
take back money from the banking system (iffi#fi ( Sterilization) ).
(b) E{’LJFE]?’%[": ( Dynamic Operation ) vs. [HE*4 48 ("= ( Defensive Operation )
(c) FhEMEH = example: F AIRTEY-S Pﬁ*fe JD ’ 7k~ 'R

(i) shis(swap): [ * S SSRGS - R
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2. Discount Lending: lender of last resort
The central bank lends to financial institutions through the Discount Window,
charging the discount rate (E Eﬁfﬂﬁ*).

3. Required Reserve Ratios (i #[ & ﬁPJZ«{ar)

4, jg‘%‘ ?&% (' moral suasion )
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This monetary policy is an informal but usually quite effective and powerful tool.

5. Selective Credit Control GZ &% 5" i Fl fﬂl)
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(b) Y H %E'Jﬁfﬁjﬂ ( Consumer Credit Control) : 4¢i= Wﬁ‘ﬂ A H?{[ﬁ“h (
installment credit) - [%E'J{%fﬁﬁ] SE %‘%Zu EFJN?«F“ FRPEIRY & ferse Rl
ﬁﬂﬂﬁffﬁﬂjf%ﬁ@ PR R %L’E'? F}”ylr[ﬁi&;ﬁ] = ETfﬁ“Q{fE% °
(c) TEui% [’ﬁ E'J*ﬁfﬁiu (Real Estate Credit Control) : %Hﬁ‘%ﬂfﬁ B HE - EETE
E {ibT7 A .’*?gl\'rgi‘é?ﬁvﬁ’]"iﬁﬁfﬁjﬂ(for example, lowering the loan-to-value ratio of
real estate development loans) -



