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« Recent events hove shown how imporfa
bmkiu; sector 15 M Hhe ec;na::,’:raj m:*
o&mm.ae can OcLur whn bunks Ge+ intv f'roué/e,

This reises Some obvious ,uesh’ons .'

) Whet CKGG‘H: do banks do ?

2) What= Ctonomic purpest do fl.c’ serve?

3s) HN NQ\A!J ‘H\G CGOMQM’ 'F""Q%u w,~u‘“* H?m?
4,) Wk‘ are there Pew'od.‘c. 'hukfn’ crises' ’

5.) Con(au;l should) 3ov+‘$. do W\,Hu'n’ fo prevent’

ew |

: T"*} we develop the ’eﬂ'c'n’ econowi
wode! of bank\':& , called e 'bv‘amd-bylw‘;
g ) (o wedel), Tt akewpts #2
arswer The above queshoms,



Main Innfdl.eﬂ',"’
¢ The DD Mode| features 2 enihical assmfh‘ons:
1) Howseholds dlemand value /o"m‘lo')‘y. ﬂe’ have

rondom sperding needds, and $o Phey value
e (nbe Geectss fo Phair Fundls

2.) Man: \‘nves{-men-i' PNJCL?“S are o'”f’m'd. Tle;

toke @ lon; +ime +o complefe ) andd are
Worth less i Fermine c«rl;,

of loonable fuvdls in Fhe Clon ma, ::z; 'Fz‘»x
(-1} ¢

are Hhe primevy dewavdlers ot

Here 18 @ liquidy
'H\e.' +wo Sides o e mariet,

« Banks ave inshiirhions et absord Fhi's
mismetch . Tl\e’ 6[@% /o'am'%/g by
o 35“0/6/;)

\ SSUL W le \u‘d de S)v$
‘ui{le,}mizia} i 0'7n'v'o( loans to Frrmsg,



¢ Bonks addl value 6: exﬁ!oo'h'u; He
low of lorge numbers , /o Hel exlont Fhot He
rendom dewend tor o‘,m‘o'o ? 's oivers,fisble ,
whith will be the Case i+ not ever’w,g st
Heir mone ot He Sewe Hme ) Hen 5“"“»%
can pool Hhis risk avdl offer /om_;__c/v_vz_'ﬂ&d.&e
o households, In Hes Sense, banRs ore

Just like Vmsurance companies,

" i”o’7m‘0’ assets, whred
loss +¥ /I"m'dm‘-&’ Gﬁr’z )

ingolvent 1§ more Fhan

bunks will become
H:‘e. expeched number of depesibors Shows 4P
Sinee everyone

Jo withdraw their mneg R Seed
- "

Knows this, even Phes
Pheiy money Mo ﬁn;" ' n ﬁ/‘ .ﬂ»ﬂ"‘
o ithdraw o/ ¢ w,'. va) ey money,

everyont else 15 gora
Thet 1S, benl($S ar’e e?tposed lo bawnl¢ runs,

e Since bunks invesd
wmust be sold at @



ASMMFHQNS
1) The Seonewy lasts for Oh‘g +hree P‘VI'OJS 1O, 1, and 2

2) There 15 o large number, N, of consumers,

3.) Bach Consumer is endowed wikh one umt of
o 9oed, Jhich can be Mmvested in @ produchron

Process,

"'-) Imes-l-mw" Pro,jed'f avé l'”",m‘d o». f‘lnc. 'Q//owr'oy
sense’. A unit invested 1a pericd 0 will
%u‘eld J+r umts in pcm‘od > S
F Yhe proj ect ¥ in{;vv:z{-ul ’n P:‘w'od l,
Hew onl lum'+ 1§ pProdfvué rn fen'o )
Gvd Nﬂ?‘\\‘h‘ after S’k*. ‘

S .) Consumers hove randown expendo'iwg m'remcnh',
¢ ) o consumer Wil need

Witk probebi X
ko comsume Corly, in pericdd |, If so, he is
colledd o “Hype 17 cansumer. With produbrlity

(1-t) a consuwer will be pehient, and San
oark urbi] pericdl 2 Fo consume , Ef 50,

he is celled o "H)’e 2" Comsumer,



‘) Congumers do net [earn wWhet
und| the Cgvmh OFPCﬂOO"L”’e s/

Lonsumer's
'S no oy it can be verifed

otse.ww

Aubarky
Eacl comsumer v)em"i -l-a vasXi mite l\l‘f ﬂﬁd wﬁ'/n?ﬁ

max tU(e) + a-t)ulce)

¢ yCs

!, avd

Where € denotes consumphou " fcmd
Ca denotes cons umphon " PQN
Tf |ef+ to his own devices, cacJ-. consumers

decision '$ SOMP’Q Tovest i ,x,,odo and
Hen Ferminate Fhe project in pe picol | s
Otherwise,

You d seover aou ove @ *’/"
Ml"' unbr | Ptvwd 2 fo Consume , (NOH- N“;cvu’l.

C Q's & beymisabe Hhe proge C‘rfa
homal),

md- ‘l"u" NM'J not 6¢ OP
cen SWMIS C)‘PCO w“c/tlv Mere;forc

+UL) + Q- e ULIer)



Banks
» Now The ?:esh‘oh 'S = Cun ‘the merlcet’ Imprive
on this ou OM&? Coulod COMPQ#)‘D'V!, /bnﬁf‘/‘

mexinaizing , inshiufions O¢ o;ge;.‘::lk #;:"
- e Hom

o-ﬂ-“e 0 )‘b Awel\alds
Beﬂ':r :&h )" e Sense of incmso'«y Heir apcd«/

i I-‘ bonles ave com PQHHVQ " -H'e” C#QG'HVGI;
‘H\t\’ otfer cowbrocts Hhat maximize Consumess’

d u-h'h'%, subject fo a bresk even

Cxpeul-e
fnvﬂf' conStraiat:

or 2ero (expeciel)

‘ These contructs ave of Hhe Rl/om‘n? form !

1) IE you withdvaw in ‘oo “

um‘i?s of +he 9oed. PRSIy you 9= o

2.) I you wWithdraw in perioe 2, Hhen you 9ot d
units of Hhe 3000‘. ; g

3) If wore Hhan ':\”. Consumers wawk o Withdraw

) o nds will be olo’sfn"u/ed on q
X oy . i 6.”:‘5 * This 1S Somehmes

wLiest come , frost Servel
collegl Hhe SSpmemhl | SCrvice Construini=,



* The se’ueu#«\ seyvice constraint aris
\ és 'F
+he foct that +7pes are not vcra’-};uhéle,“.rmn
particu lar, a'-Fﬂac 2 Ctan alm’; pretend o
be o TJpe |, ™ 30+ o, . (A 'T‘J,ne / would

never Pn'l'ehd "‘b be e T’Pg 1.)0 A 77P¢ 2
Mi:H‘ want o maszuemde as a 73,»5 ) IF
d, >, since in thet CASEC, i€ encugh ohher
w| to be Type I anel withdraw

Type 25 prete
&ariv_, $he bank will net have suffreient
fords to fﬂ,# +he remo'm'n’ T,:e 2's,

of Course, i 18 °“l:' when o, 71 ot Fhe
an; /o'ru‘lr'f? rnsSurance I’D

¢ Siwnee H\g opﬁmgl Jecmon o-Fq 7:7 2 JC/’M(/J
on what Oother 77'?0 Qs do/ t+he pnl/&m (s
essentally 9owe theorehs . As 1S of en
‘ b have



Ophiwe| Cortroct

Lg-].; fivst look For an e,w“m«m Jn which
pe 2's bcloeve O'Hner T ype 2% will abide ?

i'ae m-l-vau)- 'éo(.imphf.d' COM‘MG
design Pnblem s as lows,

ynaXx ‘tu(d()+ (l'()U(ds)

%,dy,d

subject +o

W) tNdy T N

1) Q-)Nd, = Q-x)(1+r) N

3.) dy S da
Where X 18 Hhe propwﬁm of Pn\)eo'k Hat
are rermineted cowha

The Livst conshuint 18
" ?cr\oo\ | (GSSummg, no

The Setond conshreiat 18 +he resource und-u.,.-;-
' A Pemod 2 (‘Qﬂm d”ﬂmmp no earla T?F‘

The +h 'rol Covsd-mn'i- 1S an mcevrhvc cwn‘rqml-l

v&\\‘.& cnsures)\ . m\" v:to“ ;L!Qals Type 2 Consumer

+he resource consivaint
Type 25 Show wp o7 ,)



Note thet we can subshdde the fivst consiaint
into the se-“"' and 3¢+ (after C&h“"a'q; vhe ;\)',>;

R
d'& le=t %}d'

New we have @ problem very much fike Fhe
wsue | pubhm 4 mam‘mm'a: uh'ly subju} fo
o Bud3e+ constraiat . Tt solwhos can O€
depieted in the Rllowing graph:

Nobice Phot the awkrkz owteome €,2 | awl
eqs tbr 15 feasible (+£, 4 lies on Hhe budger

Yy wever, 1€ consumers are
conghraidt). I / Fhe bank <on consiruct

\mpl‘o\l\'al:on','”‘d’, wln‘d. allows
e Blue n‘hdn'mfenf-? Curve,



To chovacterine the 0?«“»&! contrack more
precisel ) Sub in +he conshuint and wWe 707"
Fhe SIow simple calewlus problen (ynoring
He inbewHue thS')'ﬁl'n"' for He mmewl-).

v:om £ Uldy) + (t-f)‘lA[‘-.*::-fé}g’dJ

us“"“) ﬁ'\b\“‘\"\ Vu\c' , We ge'l' He ‘R”owfq}
f-\‘rs-}-ovdu Oﬁ'\‘m&“‘]‘% covel ‘Hon ¢

2 = Qe (o)

Nd"’t ‘H\ + Hhe's ankcs '”NG."' d:?d, ) - Yo
he \':ted-o';e m@ow is sadisfred,
u‘l‘ilu‘H Lomchon talces Fthe Lrm

wle) = _g,_'__f , where @ measwres “pis K oversion

-8
AS e’,\ ’4‘% onsumer ‘QCOMQS more f|‘$k avlrse,
J
Thew W'(e): C

€ vl wWe Con wn‘\h the e
order condihun s (d‘) =Q+r) ,e. 7hes
' : X wh defermi
ey wehon OJOn’ with s bud’v‘ COhS"M’M"' e 1005
\ +da ag Rnchons of ry¥,and P



Numen'ul E“‘\MEIC

Suppose @ 2. T +his case, the FOC becmes
da 7 = ola = Vier d,

dr
Su\; Hhis tabo this constraint & collect #erms 1w ol,

'l'gm) o ey
e + 55l = 55 =0~ o

)=

—, o E——————- CEEES
Dok v o oV |

Nowd SV\W f s ./q qu V), ntn we 367(
L VR
d ds* TR

. i \13*.‘f\ﬁ

= 1. : 1813
+h de € 11, the extra consum fon you
Eaervi\h »f‘: ’e\wd‘t of a' '/:;uﬁd,‘,ﬁ’ an'mofc Man

omptnnks You . 'l il
. ' ' [ { /
repe 17 St GS rically Phed ol han une
auter v

; ¢ \Jh zl, ¥ bl dokes He
E"Q'C = 5 'FQI:: a(;) s IT(:). bS‘\ow ﬂnm‘ I'n‘ ”M';
eose the ophmal combract does REL impave

well e




B‘nk R\Ms

v The previows ¢ wi [ brium depends on Fhe
belief of esch ';'y,:e 2 Lonswn’:: Heat other
T’pc 2 onsumers will wort, Rlthoush # /5
Gfﬁmd for @ Type 2 to wai't 'F otler 6/’6 A
wait, i+ I8 not ophwal fo war? ¥ you Fhink
Q Suﬁe’cfenﬂ" "!fyt number °'F other 7}"‘ 25 vmf,

o To see wl,, nofe Het since M /s large , He
“low of large numbers  means Het ¢V Type /s
DIl withdraw in period |, (Type s alweys
wil—l\dnw). ThAr's means Het :'f He benK b wiole s
all s projects ) the mosh Fhat can be e
G\R(\t“t L T,fe 2's In Ptm‘ool | 1S
N-¢Nd, = N1 $d1). New , Since phere are
(-t)N Type 2%, 0md 1?1, Me availedle

Furds 18 (858 than Hhe pokn-b‘al dewsndls of

He Type 2%, T parhicular, as lony &3 of feast

=4y Type 2's Show wp enr17 , Mere wion 7 be

k- +Hhot who Mﬁ‘, anel o w'://

G ina 1€ 'ﬁf
6:’0% | +f+ run o e bonk, For exomple , I
rhe above numérical example, o+ 13 ophmal To ram

Ehe v et Fhere s aF feast @ loasiaw)
d\u’me Het others Wil vun / _'___'_f___t_': /2



Deposit Lnsurunce
¢ The bank run e7wh$mm '$ VCI;] inefbicient,

T+ 15 a werse ¢ outcome Than 1F Fhere were
no banks at al | o prooluchve lony-rerm
‘ completed , and a/ue

to the $c7uenhal seruice Constralnt, *
possible “Hhat some desperite 73/»e /cvhJumux
will be unable fo Qccess Her moneﬁ

« Does Hhis meam we Should not heve banks | ,

T+ +urns out Hot Hhere 15 G Sm/)/c Solutron
L. +he ProHem TA g_n]_a_ réason 7:7,& <'s

rum to Hhe bank 1 Phe belief thet He.;
raisht ot get Mem money back, Suppose
an oulside 99 ent, the vt 5'“‘/”7 annownces

Het ﬂe are guamﬂﬁgg_\? all the 0’9’”/7‘5
runs to 74

Tn Fhis we, no T,’e 2 ever
bcmk cven v$ he HmkS others WI”, A‘J

"suH- the govh, never hes o meke ooa/
on ibs’ pmmrsg Y bail out Hhe ank,
3\mﬂm'\-e costless fo Hhe ')axpajer /



Mevel Hezovd

is wrong here! Why hes Fhe qovt

o Somethin
%\'m) out S0 wany bank recenH7?

been bai

® Tl\e Pm“tm \J"‘H\ O‘QPOS'I")L insurence , /fkc “",‘1
's Hhet 1t erestes incenh'ves R r

addiboval risK -kkn'na. Frow a banker's perspech,
deposit TnSurance Means '4's “heads I win,
hl\'s 30&4 05C “. TZQ 4 ef-ehf 6601/(0% erisl’'s
s caused 09 excessive VisK '_r'&ko'n;_ on Me
'+ of banks ) (This 15 adt reelly e ved i
e above mode| , Since He tiskmess oF Phe pmyect

is Fived),
« T Hheory , deposit insurance is supposed to

be Gccow\ram' 5'? re oves St 2
\..Jh‘c.k ond S ban S' pwi-f'olfo an Pf!w'n‘;
+hem ‘FWM '.‘\k\'«’ on QfCGSSNe fl'fkf, I #his
Case, regu lodors 'were ‘asleep o Hhe Swikch” !

o Al¥howal i+'s hard +v be Sym athit i)

o n‘d? ban)fe.rs ) Yon can'i-’fe:ll 6kme*f$¢?né%t4
+he recend ‘OI‘UOS. niking I's Q cooa,'ch%w bus/ness
TF your vivels are allo ool o fafce on move 1K,
Hen vou'd bolter $oke on more oo, Obherwise g
;’owll loje Jowr customers .

Insurence



