Economics 2301

Lecture 21

Univariate Calculus



M2 Multiplier

Let
Currencyin thehandsf thepublic(C)
CheckablelepositgD)
SmallsavingsandtimedepositgD*)
Require(Reserve(RR)
ExcesdeservefER)
Overnightrepurchasagreements
OvernightEurodollas
MoneyMarketDepositaccounts
IndividualMoneyMarketmutualfund

= MI

M2=C+D+D*+Ml



M2 Multiplier

Taking theratio of M2 to MB (MonetaryBase)andmultiplying
topandbottomby1/D, weget

M2/MB =(C+D+D*+MI )/(RR+ER+C)

M2/MB = ((1/D)m 2)/((1/ D)MB)
=(C/D+D/D+D*/D+MI/D)/(RR/D+ER/D+C/D)
=(c+1+d+mi)/(r +e+c)=m2
Where

C = currencyratio, d = time depositratio

mi = monetaryinstrumensratio, r = requiredreservesgatio
e = excesgeservaatio.m2= M2 multiplier



M2 Multiplier

The M2 supplyequatiorbecome

M2=m2MB

Usingourconcepbf adifferental

dM2=m2LdMB

Question How is theM2 differentialinfluencedwhen

oneof thedeterminadsof m2changesn particular

when thecurrencyratiochanges WewantdM2/dm2

m2=(1+c+d+mi)/(r +e+c)

dm2 _(r+e+c)dA-(1+c+d+mi)il_ (r +e)-(1+d +mi)
dc (r+e+c) ~ (r+e+cf

<0




Natural Logarithmic Function
[Rule

Thederivativeof f(x)=In(x)is
dinx 1
F'(x) =

dx X
Proof:
Leth(x)=€"™ Noteh(x) = xandh'(x) =1
Now by thechainrule
din(x) &t — din(x)
dx dx

N dIn(x) _1

dx X
QED

h'(X) = x=1




Logarithmic Function Rule

Thederivativeof f(x)=1log, (x)is
dlog,() _ 1,1
dx X In(b)
Recal
In(x) = In(b) log, (X)
dIn(x) = In(b) dlog,(X)

=
dx dx

N dlog, (X) _ d In(x) - 1 :1 1
dx dx In(b) x In(b)



[Added Results

recalllog,H =log, J og, H
= 1=In(e) = In(b) llog, (€)

1
m—mgb( €)

:dlogb(x): 1 Blzlogb(e)al
dx In(b) X X




General Natural Logarithmic
[Function Rule

Thederivativeof f(x)=In(h(x))is
d In(h(x)) _ h'(x)

F(x) =

dx h(X)
Example
let f (X) =In(x*+2x) then
£(x) = 2X+2

X% + 2X



Another application of General
natural logarithmic function rule

_ ol 9(x)
”X)"”[h(x)j

let u(x) = % ,then f (x) =In(u(x))

u'(x) h(x)g'(x) ~h'(X)9(x)

0=y Y00 hooF
10 = NOFI-N(99(%) /(¥

[h(x) h(x)
_g'(®_h(

g(x)  h(x)



[Easier Derivation

Note f (X) = In(@] =In(g(x)) — In(h(x))
n(X)

£(x) = din(g(x)) _dlIn(h(x)) _ g'(x) _Nh'(x)

o) o) g(x) h(x)

Example Let f (X) = In(e—r]
X

, re™ rx"* r r(x-1
f (X) T o === ( )
e X X X

Showmeaneasier wayo get thisresult.



Purchasing Power Parity

Under theheoryof purchasingpowerparity, theequilibrium
P

Rys(t)
whereP; (t) = Foreignpricelevelat timet,andR ((t) = U.S.

exhangeatefor thedollaratapoint tin timeis E(t) =

pricelevelatpoint t. Questiol: Whatconditionmusthold
for theexchangeateto remainconstanbver time?

di—t(t) =0. Noteln(E())= |n(Pf (t))— In(R(®))
dE®M) _,_ din(EW) _ 1 dE®)_,
dt dt E(t) dt

E%t) qujt(t) = instantaneusrateof changef theexhange

rate




[Purchasing Power Parity Cont.

Recalln(E(t) = In(P,(t)) - In(R,«(t)), then

dIn(E(t) _ dE(®) _dR(t) _dR((t)
dt dt / =0= " /PO / sl

dE(t) ~ dp (1) _ dR(1)
g E(t)=0= " P.(t) = it /Pus(t)

— What?




