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GESRGE MECAIRESS-

I compare the utility off individuals im an economy
with and without banks. To make the comparison
interesting, the economy without banks has cash-
in-advance money that the individuals use for
consumption and for precautionary (@mergency)
purposes and that firnis use to pay their wage bill. In
the economy with banks, the precautionary funds are
deposited in banks, which lend this money to firms
for working capital. 1n these economies ouiput is
generally higher, people have higher utility and live
longer. Also, the price level is usually highet.

JEL classification: E4, G2.

Keywords: wage, money, interest rates, financial
institutions and services.
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The classic model of banks is that of Diamondl and Dybvig, 1983. This vision of
banks describes how they can provide liquidity to an economy while permitting) tine
financing of longer term projects. The model is beautiful in its simplicity: families
save in the initial period; some discover that they only get utility from consuming
in the next period while the rest can wait another period before receiving the re-
turns on the long-term projects. The model allows considering bank runs sinee tihere
exists a second Nash equilibrium in which banks are run. However, the long-term
projects that make the Diamond-Dybvig model work are not that much like what
banks really do. Most bank lending is relatively shori-term.

In this paper 1 consider a pair of economies where individials have liquidity (or
precautionary savings) needs. In each period, some randomly chosen fraction of
the households will experience an emergency, and hire emergency services to in-
crease their probability to survive the emergency. Both goods consumption and
emergency services must be financed with cash-in-advance money. Because of the
possibility of having emergencies, households hold precautionary savings either as
money, in the baseline economy, or as deposits, in the version of the economy with
banks. In the economy with banks, firms can borrow from the banks to finance
their working capital, while in the version witheut banks firms must held meney
from the previous period to use as working capital. By comparing the expected
discounted welfare of households in this economy, with or without banks, 1 provide
a way of evaluating the social benefits of banking activity.



110 1

ON T SOA\ALE: (- BNS

fP. 106-133

By definition, banks take in deposits from the public and make loans. The types
of deposits they take in are mostly short-term: sight deposits or certificates of
deposit of a year or less. The loans they make are longer term than the deposits, but
most commercial loans are relatively short-term. In August 2006, of $106 trillion in
commercial loans by US banks, only a bit over $6 trillion had maturity of more than
ayear'. Regarding farm loans from commercial banks made im the week of August
4 to 8, 1986, the data 1 have available, 85.5% of their value went to working capital
(anmimals, operating expenses), 7.9% to machinery and 6.6% to farm real estate.
The weighed average maturity of all these loans was 8.8 months. Although many
of these relativelly short-term loans may be regularly rolled over, these numbers
suggest that the major portion of commercial bank lending is not very lomg-teni.

Orne of the reasons that evaluating the benefits from banks is important now is
that, as happens during almost every fimancial crisis, there are renewed calls for
Simons’ banks. Simons' banks are equivalent to the economy described iim tinis paper
without banks’. Most formations of Simons’ banks do not allow banks to exercise
commercial lending, but rather restrict them to invest only in very safe and liquid
assets, usually short-termm government domestic currency bonds. Every time Si-
mons’ banks are brought up, the benefits that they provide by protecting the pay-
ments system is the point of focus. Howewer, Siimens’ banks do not come without
cosis, which are those resulting from prohibiting the banks to do what banks do in
this paper: commercial lending for working capital purposes.

The type of economy considered here generates two benefits from adding banks.
First, because the banks lend at interest and, as mutual banks, pay this interest to
their depositors, there are incentives for the families to hold more precautionary
savings and, therefore, to be able to finance more emergency services and have
higher probabilities of surviving the next period. Since the unused precautionary
savings are available to the banks to be lent to the firms, firms pay a lower cost
for working capital and use relatively more of it. This lower cost results in higher
output in the economy with banks.

1 See www.federalreserve. gov/pulbs/sypplement/2006/08/tdbled_23a.

2 Named after Henry Simons, who, along with other University of Chicago economists,
proposed such banks in a 1933 memorandum “Banking and Currency Reform”. For a discussion and a
copy of the memo. see Phillips, 1995.


http://www.federalreserve.gov/pubs/supplement/2006/08/table4_23a
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For the comparison of the two economies to be interesting, they need a number
of features. In the version without banks, both households and firms face cash-in-
advance constraints. Households hold money for normal consumption purposes and
to cover random large liquidity needs. The liquidity needs used here can be thought
of as a medical emergency where medical services need to be hired; the more medir
call services purchased, the higher the probabillity of surviving the emergency. The
advaniage of using this kind of service is that the costs of the service automatically
adjust to the cost of hiring labor, Firms need to hire and pay labor before they sell
their goods. They need either saved or borrowed money to meet their wage bill.

In the economy without banks, a substantial fraction of the money stock does not
participate in transactions in each period. Some funds are held for precautionary pur-
poses and households that do not experience any kind of emergencies do not spend
all of them. The amount of money held by each family is equal to the cost of goods
consumption and the ptirchase of emergency services by a family that experiences an
emergency. Those who dio mot flace @n @amargency Ihave redundant cadh. Tin tine ccamenyy
without banks, firms hold cash between periods to cover their wage bill. With banks,
the excess liquidity of the households can be lent to the firms for their working capital
needs. One of the main activities of commercial banks is to use excess household li-
quidity to make short-term loans to firms. That is what banks do in this paper.

The: banks that are added to this economy are very simple banks. They are one-
period banks, lending after both the emergency and technology shocks are realized,
so they bear no risk. Howseholds hold money from the previous period. Senne houise-
holds use part of that money for their emergencies and the rest deposit the money
in the bank. The bank then lends to firms for working capital. In a stationary state
without money issue, the gross interest rate that banks can offer on deposits cannot
go below one, so there can be cases where not all of the money that is deposited in
the bank gets lent out to the firms.

An interesting set of results comes from this model. Introducing banks into the
economy tends to (but does not always) increase output, consumption of goods by
both those with or without emergencies, hiring of labor to produce more emergency
services, and survival rates (and therefoie life expectancy); it also generates a jjump
in the price level and real wages go up. Under the best conditions, itroducing baiks
raises the return that households get on holding money for precautionary needs and
provides funds to the firms at an interest rate lower than the implicit interest rate that
comes from the firms’ discount rate. The reduction in the interest rate paid by fitims



112 || ON THESIANALECGr-BNS
P 106-133

means that they hire more labor and drives up the wage rate. This means that the cost
of emergency services has gone up, and whether more or less emergency services
are hired depends on whether the income effect of the higher wages dominates the
substitution effect caused by labor becoming relatively more expensive. Prices are
higher with banks because more of the money stock is involved in transactions in
each period (some or all of the precautionary savings that is not used for an emer-
gency is now used by the firms to pay wages).

Thee rest of the paper proceeds as follows: section 2 describes the model with three
cash-in-advance constraints; section 3 adds banks with in-period lending to the
money economy; section 4 gives the results for some calculated stationary states,
andl section 5 candludies.

We begin by constructing the economy without banks, and then add banks to that
economy. Households and firms face cash-in-advance constraints; in consumption
andl emergency purchagses for the households and in the wage bill for the fiirims. With-
out banks, both households and firms need to carry money over from the previous
period. In this economy, not all money will be used for purchases in each period
since the households that do not experience an emergency will have precautionary
money holdings that they will not need to use.

A. HOUSBHOLDS

There is a unit mass of individuals in the economy. A fraction, p(1 — (")) «ff
them die each period and is replaced by and equal number of live, but otherwise

identical, individuals who inherit their wealth, ki, + %ﬁf]—. The probability of sur-

viving the emergency, p(h9). is determined by the amount of emergency services,

h; , that a household hires. The workers who provide emergency services receive the

same wage as workers who produce goods.

At the beginning of each period, a household discovers if it has an emergency or not.

With 1 —p probability a household does not require the emergency liquidity ( (nf)
andl faces the decision problem:

Vai(kimt),) = max[u(c”, h™)+£,B((U-p)Wa ks imma, i)+ pMlEeaim, )]
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subject to:

ki+i + T;il = ittt ket +R) Frrnt+{ 100 }%)kﬁﬁg ~ 't
"t

t

and the cash in advance constraint:

-
C TR

Here, k; is the capital camiiatiovarfirom tine previiausperiodl, my is the money canit
over, ¢* is the goods consumption, h"™" is theeltdor sypiéed, m, arvetibdduppssnum
dividend payments from the profits of the firms, amtiw))* is a lump sum tax or transfer
that will make alll surviving families have the same wealth at the end off each period.
The depreciation rate is &, the wage rate is w;, the rental rate on capital is ;, @andl e
price level is P,.

With p probability a household has tofinammesome emergency expenditure, which in
turn determines the probability that they will make it to the next period. Think of it as
if they got sick, and had to pay for medical bills, which is why the probability is a func-
tion of the labor they hire. The decision problem of those with liquidity needs (1) is:

Vi (ketty) = e [t (@00 + pEK) E18 ((d = 8) Vo (emimy+1) + gV} Ceesgie T p)Y

subject {8 the budget esnstraint:
ke F——= Zwvah ekt B\ tine b (L-ZB)h A v\ - wih,

Kt

and the cash in advance constraint:

T VR L
It

This cash-in-advance constraint says that the household will pay Wihf for medi-
cal services and will still consume ... The amount of medical services they hire is
monotonically related to the probability that they will survive into the next period.

To keep the model simple (and be able to aggregate the results), we add a lump swm
transfer program so that k.1 +—=— is the same whether one has a liquidity demand
(and lives) or not. Lump sum taxes for those who do not have liquidity demands are
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20" amt e iumpps sumt teansfter teot Hussewhiooddoittiss i, e Eransnsfen progrias kas a
balanced budget, so:

0= pP4+@a- Py

Since the probability of death in any period is p(1 —jd(H"). lifte copettanzy offa
person alive at the beginning of period t (before the liquidity need is revealed) is:

which, if one is in a stationary state, h®, ., = h", is

= . _ 1—p(1—p(h%))
D ii-gll-p = =\ N
2 1= (1 —p(h))
f:_ IP( - P (hx))\

since p(1 — p(h*)) is strictly between 0 and 1.
since p(1 — p(h*)) is strictly between 0 and 1
1. First order conditions
1 First order conditions
Singe it is a bit unusual to selve models where the diseount factor on the reeursive
part of the problem is a funetion of eheiee variables, | show the first order eenditions.
For the problem of a househeld that dees net suffer a liquidity need; they are:
u(efiiy’)
aKy
~ OudugEhi)

de!

w(@iNHf) - 16% pr))awm.m) N p&W’f(mMWm)Q

HGknr 7 dkor
ﬂu(@?lfWEXLl)

4 mm . MLM% pﬂaﬁ&m

i

Wy =

and the expected values of the derivatives of the value function for those without the
liquidity shock (from the envelope conditions) are:
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i‘d%‘ N ’Hn“\iki‘ltﬁq Esvgislmﬁ =N %E\i)%lm "rﬂﬁ”;%iﬁ REB
kum.) M@'%.M (repr + (L= )
1 t_+_ ri+ 1+ (1m105)

df- ’ ] ]
8Vn (k 11, Ty o 8u n{ I h?*] 1
rd t+19 t+l —_— +1 l + j:
Those without the liquidity shock face the budget comstraint:

ki+i TH— m —Z W ks + (it @.+ Zﬁ -C

nl

where the cash-in-advamee condition (which is usually non-binding) is:

my

nl< "
Pe
The first order conditions for a household that does suffer aliquidity need are:
ualyhvnf )
! Ut
o n = B = P Vi sy W) U Gy i )
£>p(hf) ~Fi
e i VR ) OV KR )\
‘ = o b o) b, Mk A AL TS
v = TRE) Ew 6@' >y “Dliry T
oulcf Vv okt Okt:H
— 1 = e /%'1 D) Wy (eimprar) @V ket M) \
= N T P +p
w, P ami+i amii )
wt Pt \Y4 dmt+i dmt+i

and the expected values of the derivatives of the value function for those who dio siifffer
a liquidity shock (from the envelope conditions) ae:

aMifKIHUMt+i) - u(dule, v ) (F L) 0))
akt+i ah’',., Wi

Wi(tkgwmg %J% (\ Y )AL
@mtll déﬁrl P

Those who stiffer the liquidity shock face the budget comstraint:

kt+i =r;?}!—]—~ =ikt A>T + 0t + @k p)kt
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and the binding cash in advance constraint:

The main difficulty we have when using these first order conditions is that they con-
tain the value functions for both those who do and those who do not face the liquidity
constraint. In general, we do not know the value function.

B. FRODUCTION

There is a unit mass of identical, competitive firms. The goods production side of the
economy can be expressed by the Cobb-Douglas production fanction:

Y, = Awdt] e

where the equilibrium conditions for capital and labor are:
Ky = [ kdi
and
P g ri . f
H; = hydii + hidi — i,
0= fp e i

and where A, is the time { technology level.

Firms have a cash-in-advance constraint in that they need to hold cash from the pre-
vious period in order to cover their wage bill. Define m;' as the wnaney it - ffium
has carried over from period t — 1L Let %L m/ = M. The budget constraint of the
firms is;

Y Wt{%l

Yi— — i, +
At T — withly — redt, B o
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subject to the cash-in-advance constraint:

WJﬂt < —-;)%—.

Firm managers maximize:
60
ENZ TP
=0
and iff the rate of gross inflation is not less than 3, the cash-in-advance constraint
holds with equality so that:
M,

. £
Wil = -

“t

The first arder eonditions that We get from the Hrm managers: decision ars:

_ 0—1771-0
vz Gade }{—ﬁw
?L = B, &ﬁlfggé?lw%ﬁﬁth+;\ b
4 \ Wit ] B
M/
P

In a competitive economy, because of the effects of having to hold money over from
the previous period, profits will be:

T =Y7 — il

#

Using the first order conditions on rentals, we have:

f
L

nm = Y’E = éﬂt@ﬂﬁﬂlie +
Pt
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The condition for rentals is:

1 / @ - 8) AwtHCR  H _+0 \ B
§ T\ Yt 1 Peys

C. EQUILIBRIUM GONDITIONS

All ofithe non-liquidity constrained households are alike as are the liquidity constrained
households. That means that;

(/tw — Ct
t = 1
and
and
ol o,
Ct = cl

The insurance plan means that:
K1 = gt
and

= mmin!

since both the liquidity constrained and the non-liquidity constrained end up with
the same wealth and will allocate it in the same manner.

Market clearing conditions in each period for capital and labor are:
i = | Iadi,
Jo

and, defining
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and

labor supplied to production is:

H, = (1— p)H™ + pH{ — pH?.

Define the aggregate money held by the households into period t + 1 as:

M = Jf Tt

The total money held by ttiwe fiimssiirtto peniat ﬁ#]liisM[ 1y AAcorstarit mmaney
stock?, W/, is equal to:

M= Mt% q:l' Mﬁﬂp :

As mentioned above, the zero profit condition for the insurance plan is:
O-FpM+H)rP)i>7?.

D. STATIONARY STATES

It is possible to find the value of the value functions im asttaiimmnany sstate. Byinm-

posing the stationary state conditions that k; amdl m, are constant through time,
we know that:

Vi = Vi (hamye) = Vi (i, mg1)

for both i =] amdli = nl. In addition, because of the insurance program, the li-
quidity constrained households that survive, the new households that replace the
liquidity constrained who die, and the non-liquidity constrained households have

3 We are mot considering the effects of inflation iim this paper.
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the same stock of capital and the same money holdings. The discounted value of
lifetime utility in a stationary state can be written as:

wCHY')  p(H")BEMHMEECHHY
a1 e N Ao )

farr the liquidity constrained, and as:

W =ra-ry)) | (1P ) &

far those who do not face the constraint. The other first order conditions see that
the values of C!, H' and C"!, H™ are those which meet the conditions for a
maximum.

The sub-utility function we use is:

1=¢ L—¢

for i = I, nl, with0 < ¢ < 1 The function, p(H{},), which gives the probability
of living if one has a liquidity constraint as a function of the services hired, is:

( eHf
p(HiR)) \GaRip 7
where a > 1.

Im the aggregate stationary state version of the model the equations that come from
the first order conditions of the households are:
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o= ,:[ B+ A-8)p 1,
wl-30+@-8)@-p) = ®
. =l *
d — S \f=p#r @#ﬂpg : (@)
and
1 _ b
(€%)° _ (i — HY wp () Q)

The aggregate, stationary state version of the non-liquidity constrained household's
budget constraints is:

" =wH" + (r— K +"" +w )

and the budget and cash-in-advance constraints for the liquidity constrained house-
holds are:

E" 4wl = will + (r — &K + @) + m

©)
and
A
C'+wH* = —. (10)
C +wH =—. (10)
The stationary state version of the production function is:
The statlonary state version of the production function is:
Y = AKH'- 1n
Y = AK' H*, 11
where
where
H=(1—p)H" 4 pH' — pH*. (12)
=(@- pH" + pH' - pH~ 12
The first order conditions for the firms are:
The first order cgnqitiqnsefor the firms are:
r OAK® “H '~ (13)
b = Ak 3
w = £ - 9)AKH’ 14)
wH = . 15)

wH = —. 15
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Profits in each period are:

T =Y Y—aWH- K

) (B4 L

Notice that with this level of profits, the value of the firm at time t, once the time t
dividends have been paid is:

ﬁp&’ @ﬁ AL %) v

B (L= H)(A = 00YY
i-p
P—~0Yy,

which is equal to the amount of money that the firm is carrying over to the next

period to cover the wage bill. If the firm closed in this moment, this is exactly what

it would be worth.

Two equilibrium conditions are the distribution of money;

W = M T, (1q)

and the zero profit condition for the insurance plan;

&-,T-dﬂp’(‘i d‘pﬂfl - pW. 18) (19
The full set of 18 stationary state variables is

Vo, Vi, Y, €7 CLH HY  HY HY K, MU, MY, w, b\, P, .

The set of 9 parameters of the model is

{Ap /o b.ham,6M3.0, M} .

The equations for the stationary state version of the economy without banks are
given in equations 1t0138.
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We add a simple bank to the previous model. In each period, those who do not have
am emergency deposit the money they are not going to use for consumption into the
bank. The bank lends this money to the firms to help cover the wage bill. The banks
are mutuals, and so all interest paid by the firms is passed along to the households.

A.  HOUSEHOLDS
Households maximize the same discounted utility function as in the previous sacttiom.

However, the budget and cash-in-advance constraints are different. The households
without emergencies maximize subject to the budget constraint:

&P + k1 + —— = wHE iy 0T B+ (L — )kt + Art + (F — 1) AL,
o 2 7

andl the cash-in-advance constraint:

o+ :
B Bl

Instead off holdiing excess money, houscholds dgposit ll fine money they are mot
using for consumption into the fimancial system and receive the gross return r{” on
those deposits.

Households with the emergency expenditures maximize subject to the budget
constraint;

b+ WHIT + lsin + —=— = Wil + ri 4adl + o + (L — 8) b + —

andl the cash-in-advance constraint:

é'+wih* 2 A~
P

Their entire cash holding is used to finance consumption and the services that they
pay far im case am emergency occurs. Since, as we will see, capital pays a higher
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return than bank deposits, households will hold only the amount of money they need
to cover their desired expenditures during an emergency.

Thee first order conditions that come from the householdls' maximization problem are:

Au(cghh?h)
e h
Wit ulcEhiy]) 4
Ml
&A&?ﬁ?t : i r, | duitd, b)) 1 Quict b)) 1
w Bt ) |
Qu(cphhp!
e 4 PG B (111 1 (1= 8)
iy dugdd, NL)\ (1wt (I - 6))
a . ht ap(h
Bulel M) POE atd - o Vigkhes meid) + pViGhs 1, mn )
s R
any R

along with the four constraints:

P

CF + Kuwr + S50 = WA o+ rkE 07+ (U g+ A (e~ 1)
pt

N B B

61[ Flr + ket F ? = wzh’[i + fabe :h:ﬁ-{t—f—_'jritr‘—h_(](l__ 6é)kk.++§)t ;

amd]

i+ wth? - -
' 4Bt

There are some corner conditions here. If the expected interest rate paid by the banks

becomes less than r,* = 1, all households will hold only money, since, with a constant
money supply, the expected rate of return on money will not fall below that amount.

B. BANKS
Banks take in the deposits of those who do not have emergencies and lend these

funds to the firms to cover all or part of their wage bill. Banks make no profits (they
are mutuals) and lend at the same rate that they borrow from the depositors. Banks
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do not make loans to individuals who have emergencies. They only make riskless
in-period loans to firms. Since anly tihose widiout @negencies dgposit in the banks,
total deposits available to the firms are:

N; = (1 — pymt.

Banks lend these at the rate ?‘,f = ?‘f. Banks lend alll the deposits they receive to
the firms.

C. HRMS

If the interest rate on borrowing from the banks is less than 1 /@, their cost of hold-
ing money, the firms will borrow as much from the banks as they can. That is,
N = (1 — p)n.. The firms will save from the previous period M} to cover the
expected difference between their borrowings and their diesired nominal expendiiture
om labor. The aggregate cash in advance constraint for the firms is:

R + W = Phavpibh.
The: fliemns are maximizing the value of the fiirm:

8o

=0
subject to the budget constraint:
subject to the budget constraint:
=Y, twH — K — (rf = 1)— + — — ——
n=Y, +wH -rK - (ri - 3 + — —
and the cash-in-advance constraint. The production function is as before:
and the cash-in-advance constraint. The production function is as before:

01710
% = AlKKt Ht]Hi'E'.
First order conditions for the firms are:

W@ — i, = rfu
BAMKIHEH ' = n
1 . s B
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The last conditions is with inequality iff Mtf’ = (, iff the firm can borrow from the
banks alll afftine fiunds it mssdis to fimaonme the waege bill. 1 it canmnot: ihomow enougn,
then Mtf > 0, and the conditiiem is an equality (which implies that in a stationary
state without inflation, r/ = 1/63).

D. EQUILIBRIUM (CONDITIONS

Most of the equilibrium conditioms are the same as those in the economy without
banks. The major differences are in the conditions for the banks, which we assume
are competitive and therefore lend all the deposits they receive if the interest rate that
the firms pay is greater than r[ > 1

E STATIONARY STATE

We use the same sub-utillity function and probalility function as in the no-bank
economy.

The equations for the stationary state with banks that are different from the no-bank
economy are:

o (  Ber} \F i
\1L =8 (1= p)J

The labor costs to the firms is:

U — B)AHAH 7 = rfw

where 1f = 5P

Using the cash-in-advance constraints for the non-liquidity constrained households, as:

n :Wh S

along with:

N = {L—p)mn
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to get:

i ()

Combine this with:

N

to get:
(1)l + -p=<ufkl + ((1I-p)C™

Add that:
Mlm
p(C' + wH?) =

and we have that:

if

M o 1 “;—WMH U pE" L o Wi

Since we have a constant money supply equal to 1, Mﬁh” + M, tf "= 1, we have that:

P

wH + 1—p;C”l+p<(Cl+wHT/;
wH + - p)C" + p(C' + wH-*

For the households, we have that:
For the households we have that:

]I\\/|4"h = b gC’l + ng”;

andg:
ana:

M — e
hpp
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If /' = 1/, then:

RaH = w,

and

w=0

otherwise r/ = 1/(3, and
M/ = P — N

and

N
=Y —wH—rK — (r’ —1)—.

TT=Y -wH -TK -(r - 1)—.
From the household budget constraints, we have that the transfers are:

From the household budget constraints, we have that the transfers are:
M N

Y= — —wHY —r—§K-m—1"———
Vi v PN )

ip"' = wH" - [r- 5} K- TT- r—

and —p L P(L-p)

and

i Mh i
% =5 —whH = G- Sk=Tr
Pt

with the equilibrium condition that:

6=@d- pW + p.

The fulll set of 20 stationary state variables is:

VRN YO H HHH KH K MENN e’ = e, o, By

The set of 9 parameisrs of the model is:
{A33pd b, ap®, M0, M} .
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The two variables added in the economy with banks are the interest rate, rf ,, and
bank deposits, N.

Table 1 shows the calculated results for the variables in stationary state equili-
brium, both with and without banks, when the parameter values are (B—=.99,
jp= 8,b=1122, a=4,a=1,p=.1,0= .4 M = 1 and for aset of values
for A = {1, 2, 3}. Real GDP is calculated by adding the real value of goods output
to the real value of emergency services, GDR® = Y + wiH,

Comparing the results with and without banks in Table 1, one can point to a num-
ber of interesting differences. First, with the parameter values used, both output
and probability of survival are higher when the economy has banks. The increased
returns that households get from bank deposits over cash increase precautionary
savings, and this reduces the probabillity of death. The reduced cost of financing
for firms (since the interest rate is below the firms® discount rates) causes them to
hire more labor and thefefoie increase output. For both of these results to occur,
the bank interest rate needs to be above 1, so that it offers a betier return than cash
to the households, and below 1L f(3,seotthatiitiéscbieegpar foertite fimstthanlndtiing
cash between periods. A certain tension exists between increased savings for pre-
cautionary purposes (with the accompanying increased probability of surviving an
emergency) and goods output. If increased savings increases the demand for emer-
gency labor services sufficientlly, this can reduce the amount of labor available for
goods production and end up reducing output.

The most reasonable measure of utility for this model is the expected value of life-
time discounted utility at the beginning of a period (before a family knows iff it has
an emergency or not), In a stationary state, this expected lifetime utility is equal to:

d — P\ + M,

and, for our example economy, the values are given in Table 2. As can be seen,
expected lifetime utility (the expected value of the value function) is higher with
banks. This comes from the combined effecis of higher output in the economies
with banks, and from the higher probability of surviving into the next period
forthose with emergencies that occurs because of banks. The effect on expected
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utility that comes from increased life expectancy is relatively small in this example
because the probabilliity of having an emergency is relativelly low. In Table 1, com-
paring the rows for ¥, and ¥, shows that adding banks changes the expected value

of lifetime utility for those who have an emergency substantially more than adding
banks does for those who do not have an emergency.

Note that the economies with banks have higher price levels than etfherwise idemntical
economies without banks. This occurs because a substantial fraction of money does
not enter into circulation in the economy without banks: much ofi the precautionary
savings ofithe households who do not have an emergency is hoarded and does not en-
ter into circulation during the period. In the same economy with banks, these depos-
its are lent to the firms and are used to pay for working capital. Since the firms need
to hold less cash, households hold relatively more for consumption and precautionary
purposes and this results in a higher nominal price for the final good.

tech A=1 A=1 A=2 A=2 A=3 A=3
GO 0.5049 0.5460 1.9006 1.9861 4.0971 4.2191
Y 0.4534 0.4889 1.7340 1.7926 3.7660 3.8244

0.3928 0.4226 1.5022 1.5361 3.2624 3.2612
o 0.1544 0.1755 0.5903 0.7582 1.2820 1.7567
H™ 0.3652 0.3889 0.4273 0.4441 0.4657 0.4789
H 0.3382 0.3629 0.4033 0.4223 0.4435 0.4593
H” 0.6300 0.6331 0.6417 0.6924 0.6488 0.7261
H 0.2995 0.3230 0.3608 0.3727 0.3986 0.4043
K 0.8444 0.9107 3.2303 3.3430 70168 71365
w 0.8174 0.9008 2.5956 2.7946 5.1023 5.4346
r 0.2148 0.2148 0.2147 0.2145 0.2147 0.2144
P 1.0938 1.3407 0.3133 0.3713 0.1509 0.1754
a 0.0272 0 0.1040 0 0.2260 0

Pt -0.0299 -0.0349 -0.0816 -0.1256 -0.1444 -0.2656
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0.2688 0.3144 0.7345 11305 12992 2.3907
m* 0.7322 1.0000 0.7067 1.0000 0.6931 10000
we 0.2678 0 0.2933 0 0.3069 0
p(Hzy) 0.9671 0.9673 0.9676 0.9696 0.9679 0.9708
rf - 1.0083 - 10327 - 1.0442
N - 0.3901 - 0.3867 - 0.3853
v, 93.197 93.422 104.391 104.661 112.429 112.720
v, 89.789 90.047 100.482 101.135 108.161 109.074
without banks 92.856 104.000 112,003

with banks 93.084 104.308 112.356

The model presented in this paper is a general equilibrium example where the inter-
mediation services of banks are welfare improving. The banks in this model repre-
sent the kinds of banks found in many countries where banks do not provide services
for capital investment but mostly provide funds for working capital. In the model in
this paper, capital investment happens outside of banks. The cash-in-advance con-
straints of this paper see three uses for money:; for household consumption puirposes,
paying the firms’ wage bill, and covering the costs of a family emergency that can
affect the survival of members of the household (an illness, for example). In g
eral, the equilibrium with banks results in increased output, consumption of goods,
and emergency services, and in higher utility for the households. These results ¢an
depend a bit on how sensitive the demand for emergency services is to inereased
savings, so that it is possible to find an equilibrium where the probability of sur-
vival inereases and goods eutput declines. However, adding banks always inereases
hetseheld welfare.
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Technically, the use of three cash-in-advance constraints is interesting, especially
since in the economy without banks the entire money stock does not change hands
each period. In additiom, making survivability an endogenows choice presents some
interesting problems to solve for the stationary states.

This paper does not try to compare the relative benefits of reduced risks to the pay-
ments system that a Simomns’ bank would provide with the welfare costs that such a
system imposes. What is given here is a clear way to consider what the welfare costs
of imposing such a system might be.
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