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We begin with the classical
banking multiplier

* The classic banking multiplier starts with the cept
of reserves.

 Reserves allow new money to be created by banks
through the issuance of loans. This happens because
the requirement for physical money representasgon |
eliminated.

 The banking multiplier is taught as:

1 (1)
M= —
R
whereR = capital reserve fraction



How does banking create money?

To understand this we will use a simplified systeitin Zeke and Jane
and two banks, bank 1 and bank 2.

Zeke borrows from Bank 1 and deposits to Bank 2.
Jane borrows from Bank 2 and deposits to Bank 1.
These banks have a 5% reserve requirement.
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Bank 1 $95 Bank 2

We will start with an initial deposit of $100 inBank 1. With 5%
reserve, Bank 1 can loan $95 to Zeke.
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What happens with the first
loan of $957?

o Zeke deposits his newly created $95 into Bank 2.
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e SO0 now Bank 2 can loan Jane 95% of that new
deposit originating from Zeke’s loan he got from
Bank 1. 95% of $95 = $90.25



ANd SO we see that the $90.25 Jal
deposits into Bank 1 becomes the
basis for another loan, and the

. cle repeats... .
e Jane deposits her neV\%// Created &8.25 Into Bank 1
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S0 now Bank 1 can loan Zeke another 95% of that
$90.25 new deposit originating from Jane’s loan she
got from Bank 2. 95% of $90.25 = $85.74




Schematically, we can
visualize this series@rainal

Deposit
New money
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Each time a loan is made, it becomes a new 95% loanto | | 95% loan to
deposit, and adds to the capital base of a bank. Jane Zeke

deposited in deposited in

Bank 1 ’Bank 2
e ;”?*"}’Fs‘f ff'; S s

New money



10000 Table of deposits to banks 1

and 2

9500 $ 5688 $ 3406 $ 2039 $ 1221 $ 7.31

9025 $ 5404 $ 3235 $ 1937 $ 1160 $ 6.94

8574 $ 5133 $ 3074 $ 1840 $ 1102 $ 6.60

©
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8145 $ 4877 $ 2920 $ 1748 $ 1047 $ 6.27
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7351 $ 4401 $ 2635 $ 1578 $ 945 $ 566

6983 $ 4181 $ 2503 $ 1499 $ 897 $ 537

N
N

6634 $ 3972 $ 2378 $ 1424 $ 853 $ 510

o
o)

63.02 $ 3774 $ 2259 $ 1353 $ 810 $ 485

©
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7738 $ 4633 $ 2774 $ 1661 $ 994 $ 595 35
$
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5087 $ 3585 $ 2146 $ 1285 $ 769 $ 461

In this table, n=70 and R=5%




Mathematically, the banking
multiplier ( m) Is a

~r1irvarnmmatianm
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m = Z (1-R) @

* whereR = capital reserve fraction
e | =iteration number on loans/deposits

* n = iteration limit

« This equation has an asymptote at equation 1. m =

(1)

pulll



How does this equation

behave?

10 | 207

> (0.95) = 8.62399815

.

> (0.95) = 13.1887674

.

> (0.95) = 17.5582690 :
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80 |

» (0.95) = 19.6862078
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Etc. N



We can render this banking
multiplier ( m) as an

- ISsosurface
This isosurface plot shoy n |
how the money multiplie o] m=> (1-R)
varies as iteration$) go | =

from 1 to 100. -

The reserveR) paramete .
starts at 2% and increas i
10%.

Most reserves In the US.
and EU are around 5%t
7%.

In the GFC, some forma

reserves dropped as low

2 4% Value of m as reserve and iterations vary
] ) R = reserve fraction
n = iteration limit
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pay to insure loans change
the hoary banking
multipli

. i(p |§r?
e To answer this we need t0 compare normal
banking with this insured loan method. To

do that, | will use more than one type of
diagram, since it expands in more than three
. dimensions.
9% » S0, here we start with a diagram of ordinary bagki
4 and 5% reserve requirement.
: {0an » With each iteration, 95% of the capital deposted be
' Capital loaned.

' Deposited - » In the next slide we will see what loans made on the

_______

---- 95% basis of insuring an existing loan accomplishes.
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PTP

Capital
Created

Insured value — insurance cost

Original

Capital [+

Deposit |
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N N
 Loan |
. Capital |
' Deposited
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e As before, we start with an
original deposit. And, as

PTP | _
Capital shown in dashed lines,
Created] ~ ~~a . 95% of each loan can then

be loaned out.

Insured value — insurance cost

¢ But now, we create promise
to pay (PTP) capital in
addition to the loan.
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e

Loan
Capital
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9% & Etc o And each of those PTP
backed loans in turn gets
Etc deposited.
b » And each of those
PTP Insured value — insurance cost depOSitS becomes the
Capi basis for new PTP
pital / !
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Let's start on atoy PTP
example.

e Let us assume that we go one level deep. This snean
that for each conventional loan, we Insure that
conventional loan, and make one PTP loan from it.

 The value of that new PTP loan for each
conventional loan will be assumed to be equal ¢o th
value of the insured loan. (e.g. a zero cost of
Insurance)

m=Y (-R)'+1-R)")

|.=1



Decomposing the first toy
equation

m = Zn: ((1- R)il +(1- R)il)

Classical banking The new single
multiplier term PTP originated loan
If it were equal to the
Insured loan amount.

This equation will not be reduced to simplest form because in the
next steps the second term is modified and becomes quite important.



Working out the first toy
eguation where cost of

: . Insyrance Is setdo zero
m=) (1-R)"+(1-R)") i%‘ R)r

l1=1
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- - 0.0 100
Value of m as reserve and iterations vary

R = reserve fraction Value of m as reserve and iterations vary
R = reserve fraction

n = iteration limit : : A
n = iteration limit



Now let us go more than on
level deep. We will caII this
“Toy 2”7 exam

 To go two levels deep means that for eac cormealtlloan,
we Insure it, and then make a PTP loan. Then, weroae
conventional loan and a new PTP loan from the &R |
deposit.

e Again, the cost of insurance on each new PTP \aHre
set to zero.

* Notice that to do this, one must nest the equatimtause
this new layer is only created from the second term

m=Y(A-R)" +(1-R" . (- R+ (- R)))

I.=1 =1



Decomposing the “Toy 2
equation

m=>"(@-R)"+(@-R" D (A-RJ + (1-R)"))

Classical banking The new
multiplier terms PTP originated loan
If it were equal to the
Insured loan amount.

Note that to implement it is necessary to create a new chain of conventional
loans plus PTP loans for each of the PTP originated loans in the previous
layer.

Refer to the previous diagrams for clarification.



Working out the “Toy 2”
equatlon where cost of

. —dnsurance Is set Zero
m=> (-RI'+(-R"D (FR) +(+R")) io R)r

=1 =1

Note scale
difference

- G0
040 100

(.10 100

Value of m as reserve and iterations vary : .
o B Value of m as reserve and iterations vary
R R = reserve fraction
n = iteration limit n= iteration limit



Now let us continue with “Toy
3" example.

e Agalin, the cost of insurance on each new PTP loan
will be set to zero.

e Again, we will nest the equations, because foheac
loan in the second layer, we will now allocate &/ ne

standard loan in the third layer, and a new PTRdas
loan also In the third layer.

m= Zn_:(a— R)" +(1-R)" DZ (A-R)Y*+ (1-R)" DZ (FRY+ (1=R)")))



Decomposing the “Toy 3
equation

m= Z((1 R)" +((1- R)“DZ((l-Rj +(1- R)'ZDZ((l R)+ (1-R)')))

L=l — T |27_ =1 —=
/
|
Classical banking The new
multiplier terms PTP originated loan

If it were equal to the
Insured loan amount.

Again, it isnecessary to create a new chain of conventional loans plus PTP
loans for each of the PTP originated loans in the previous layer.
Refer to the previous diagrams for clarification.



Working out the “Toy 3"
eguation where cost of

~_Insurance Is set to zero
m:;((l— R"+(1-R" %((1— R)*+ (+R"L m:Z((l—R)il +(1-R" @((1—Rj2 +(=R'Y)

1=1

Ii«l— R +(@-R")))

1 5000

Note scale

: difference
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m ]
50000~
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Value of m as reserve and iterations vary Value of m as reserve and iterations vary
R = regerve fraction B = reserve fraction
n = iteration limit n = 1teration limit



And so on.. then some more
terms

* The depth of nesting can be arbitrarily large. thos

paper maximum nesting was set at 10 and all values
shown are for selected values in that range.

e But of course, these equations need some
adjustments to make them fit the real world better.

e The new terms to be introduced are:
s*| = Cost of the Insurance.

O = Value of the new loan plus origination fees
“*T = Tranche fraction



| = Cost of the Insurance.

Cost of insuring the loan by acquiring a proms@ay
(PTP) is first shown in equation 3.

When CDS contracts were bought, they were chaogsdd
on the value of the contract.

Consequently, theterm represents the fractional cost
relative to the loan being insured.

So, assuming that the PTP contract is equal tteiteevalue
of the loan that was Issued, theerm iIs subtracted from 1.

In this scheme the 1 is a placeholder for theevaliuthe loan
that was Issued.

Thus a new term is introduced to our first toy a&pn:

m=Y (@-RF+@-R"D-1))  “Toy 1"+



O = Value of the new loar
plus origination fees

n the real world loans have origination fees.c8in

these are part of the transaction, they can paignti
compensate for some of the cost of the insuranes. W
will refer to points a$’.

So, theO term represents the value of the loan plus th
origination fee points. Calculating thS,= 1+ P.

The O term appears in equation 4 with a discussion.

"hus a the newterm introduced into our first toy

eqguation i1s modified to include tla&

m= i((l— R)*+((1-R)*HO-1)) “Toy1’+0&]|



T = Tranche fraction

There is another significant modifier to this egathat comes from
how bundled loans were packaged.

They were packaged in payoff fractions, or “traggh Typically, a
bundle of loans would be divided into three sedidrhe first tranche
would be paid first. Until everyone in the firsamiche was paid, nobody
was paid in the second. The second took precedmsseehe third.

Typically, only the first tranche was insured. 8w fraction of loans
representing that tranche is the limit what caadguired as insurance.

TheT term appears in equation 5 with a discussion.

Thus with the addition of a neWterm into the first toy equation results
In:

m=>(1-R)"+(@-RI'QO-NT)) ‘Toyl'+O1&T

=1



