14.02 Principles of Macroeconomics
Problem Sat #2, Answers

Part |

1.

False. The multiplier is 1/[1- ¢, (1- t)]. The effect of an incresse in
autonomous spending is dampened because taxes respond proportiondly to
any increase in output.

False: A decrease in G shiftsthe ISto the left, Y1 and il, so Ci because
income has decreased (assuming the income effect dominates the interest
effect or no interest effect on consumption), but the effect on | is
ambiguous (because, in generd, we cannot assume sSmilar assumption
regarding the investment).

False: GDP will definitely increase, but interest rate change depends on the
entity of the shifts and the dopes of the|Sand LM.

True: the introduction of the ATMs reduces demand for money, which
shiftsthe LM to the right, resulting in lower interest rate and higher GDP.

True: While an expansionary fiscd policy shiftsthe | Sto theright, increases
Y and the inflationary pressure, the Fed can sdl T-bills through open
market transactions, which reduces money supply, and in turn, shifts the
LM to the left to off-set the increase in Y and the inflationary pressure. The
result of the fisca expansion, in this case, will be an increase in the interest
rae.

Part 11

1. ¢, isthe minimum consumption for surviva, which represents the senstivity
of the consumption w.r.t. the exogenous variables. ¢ , isthe margind
propensity to consume (MPC), which represents the sensitivity of the
consumption w.r.t. the disposd income. Note, ¢ (1 —t) isthe dope of the
consumption linein the space Y-C (goods market graph). ¢ , isthe sensitivity

of the consumption w.r.t. theinterest rate. ¢, is the sengitivity of the
consumption w.r.t. the net wedth. ¢,-¢ T-¢ + ¢ = istheintercept of the

consumption linein the space Y-C (goods market graph). b , represents the
sengtivity of the investment w.r.t. the exogenous variables. b ; isthe margind
propendty to invest, which represents the senstivity of the investment w.r.t.
the GDP (na disposal income). Thisis the dope of the investment linein the



space Y- (goods market graph). b, isthe sengtivity of the investment w.r.t. the
interest rate.

2. Endogenousvariables: C, I, Y, and W (these dl ae determined
endogenoudly according to their behaviord equation). Exogenous variables:
G, T, t, B (determined by the government and we have no behaviora equation
for them), and M (determined by the centrd bank and we have no behaviora
equation for it).

3. The equilibrium conditionisY = C+ G + |. After substituting the
behaviord and identity equations:

_{[Co +Cg (M +B)+b0+G'C1T]'[Cz+b2]r} _ A _A-Ar
) {1-(1-tc, - b} 1-B 1-B
where A is autonomous spending and 1/ (1-B) isthe multiplier. We shdl name

A, the part of autonomous spending that does not depend on the interest rate
and A, the part that does.

Y

Z=A+BY

4. ThelScurvewill, in this case, be anegative dope straight line on the r-Y
gpace. Theintercept of ther axisis Ay A, and the dope of r with respect to Y
is-(1-B)/ A.. Representing the | Swith the inverse axes is mathematicaly correct
but is not the way the | Scurve is usudly represented in economics.



<y

5. Thelarger isthe interest sengitivity of investment (b,) and of consumption
(c,), and the larger is the income sensitivity of investment (b,) and of
consumption (c,), theflater isthe | S thusasmadl change of r hasalarge
impact on | and C, and thereforeon Y. The | Scurveis arepresentation of
equilibrium in the goods market. When income expands for some reason,
interest rates must fdl so that thereis ademand for goods that meets this new
supply. If the demand for goods (either from investment or consumption) is
very sengtiveto theinterest rate, asmdl fdl in the interest rate will be enough
to equilibrate the goods market. If the multiplier isvery large, and the
expansion of output generates a big demand by itsdf, asmdl fdl in the interest
rate will be needed to expand the demand towards equilibrium.

6. An expansion of government spending and per capita taxes expands
equilibrium output. Thisisthe baanced budget multiplier result that comes
from the fact that the private propensty to consume is smdler than one. The
government is taking income away from the individuas and spending it, but
private individuas were not going to spend it completely. Snce equilibrium
output increases so will consumption. The budget deficit will decrease. We
have assumed that government spending and per capitataxes will cancel but
snce income increases so will the amount of incometax (tY) incresse.



Z = AU+BY

Z = A+BY
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7. An expansion of government spending financed with domestic bonds will
increase equilibrium output. The demand for goods and services expands for
two reasons. First, because of the expansion in government purchases. Second,
because of increased private spending caused by the public’s perception that
the additionad bonds issued by the government are a contribution to private
sector wedth. Consumption will increase and the budget deficit can increase or
decrease depending on the parameters. | n fact the change in the budget deficit
will be equd to:
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8. The equilibrium condition in the money market isthat the money supply is
equd to the money demand. It is given in equation (5). By using equations (3)



and (4) in equation (5), we can solve that equilibrium in the money market is
described by:
- m, +m,B-(1-m)M?® LY
m2 m2

9. Parameters m, , m, , and m, are the income, interest, and net wedth
sengitivity of the money demand, reciprocaly.

10. The equation in answer (6) shows that the LM curve has apostive dope,
given by m/ m,

<y

11. The larger is theincome senstivity of the money demand, the steeper isthe
LM, the larger isthe interest sengtivity of the money demand theflatter isthe
LM. Agan, we must remember that the LM curve is an equilibrium condition
for the money market. Also remember that money supply dways meets
demand in this particular modd. If income increases for some exogenous
reason, this will increase the demand for money. I nterest rates must rise to
make money demand contract back to equilibrium. If money demand is very



sengtive to interest rates, the required increase will be very smal. If money
demand is very sensitive to income, the required increase will be larger than
otherwise,

12. By subgtituting the vaue of r from the money market equilibrium condition
in the equilibrium Y from the good market, we get:

[mo+c (M+B)+b, +G-c,T]-[c, +b]@1 +msB - (1 MM le%

{1-(1-9c, - b, }
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y =

and solving for Y we get
Eon+c (M+B)+b, +G-c,T]- ﬁ”b][m +mgB-(1- m)M]%

y =
{1-(1-t)c, —b]}+%m%

13. Now, part of imports are determined endogenoudly. The parameter that
describes the sensitivity of importsto output is ;. There isacomponent of

importsthat continues to be exogenous and is described by v; which isthe
margina propendty to import.

14. The NX dope has anegative dope since higher levels of income increase
the amount of imports while exports are fixed.

NX 4

NX = (X =vg)-v,Y




15. Asfar asthe dope of the | Sis concerned 3 decreases from

B =(1-t)c; + by to B =(1-t)c, + by —v;. Thismeanstha the multiplier
decreases. Thereason isthat now part of the effect of expanded demand ends
up expanding the demand for foreign goods and hence increasing imports.
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