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FIGURE 6.2

THE RELATIONSHIP OF
CONSUMPTION PER
WORKER TO THE
CAPITAL—LABOUR RATIO IN
THE STEADY STATE

(@) For each value of the capi-
tal-labour ratio, k, steady-state
output per worker, y, is given
by the per-worker production
function, f(k). Steady-state in-
vestment per worker, (n + d)k,
is a straight line with slope
n + d. Steady-state consump-
tion per worker, ¢, is the dif-
ference between output per
worker and investment per
worker (the shaded area). For
example, if the capital-labour
ratio is k;, steady-state con-
sumption per worker is ¢;.
(b) For each value of the
steady-state capital-labour
ratio, k, steady-state consump-
tion per worker, ¢, is derived
in (a) as the difference between
output per worker and invest-
ment per worker. Thus, the
shaded area in (b) corresponds
to the shaded area in (a). Note
that starting from a low value
of the capital-labour ratio, an
increase in the capital-labour
ratio raises steady-state con-
sumption per worker. How-
ever, starting from a capital-
labour ratio greater than k;, an
increase in the capital-labour
ratio actually lowers consump-
tion per worker. When the
capital-labour ratio equals
kmax, all output is devoted to
investment, and steady-state
consumption per worker is
zero.

Output per worker and investment per worker

-
()
~

Consumption per worker, ¢

G

(b)

Steady-state

investment
per worker,
(n+d)k
Per-worker
production
function,
y =f(k)
<
k.] kmax
: : Capital-labour ratio, k
Cq é
IS k

max
Capital-labour ratio, k
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FIGURE 9.9

EFFECTS OF A MONETARY EXPANSION

(@) The economy is in general equilibrium at point E. Output
equals the full-employment level of 1,000, the real interest
rate is 5%, and the price level is 100.

(b) With the price level fixed, a 10% increase in the nominal
money supply M raises the real money supply M/P and shifts
the LM curve down from LM to LM?. At point F, the inter-
section of the IS curve and the new LM curve, LM?, the real
interest rate has fallen to 3%, which raises the aggregate de-
mand for goods. If firms produce extra output to meet the
increase in aggregate demand, output rises to 1,200 (higher
than full-employment output of 1,000).

(c) Because aggregate demand exceeds full-employment out-
put at point F, firms raise prices. A 10% rise in P, from 100 to
110, restores the real money supply to its original level and
shifts the LM curve back to its original position at LM'. This
returns the economy to point E, where output again is at its
full-employment level of 1,000, but the price level has risen
10% from 100 to 110.
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FIGURE 9.10

DERIVATION OF THE
AGGREGATE DEMAND
CURVE

For a given price level, the ag-
gregate quantity of output de-
manded is determined where
the IS and LM curves intersect.
If the price level, P, is P, and
the initial LM curve is LM', the
initial aggregate quantity of
output demanded is Yy, corre-
sponding to point E in both (a)
and (b). To derive the aggre-
gate demand curve, we exam-
ine what happens to the
quantity of output demanded
when the price level changes.
(@) An increase in the price
level from P; to P, reduces the
real money supply and shifts
the LM curve up and to the
left, from LM' to LM?. There-
fore, the aggregate quantity of
output demanded, represented
by the intersection of the IS
and LM curves, falls from Y,
to Y.

(b) The increase in the price
level from P, to P, reduces the
aggregate quantity of output
demanded from Y; to Y,, so
the aggregate demand curve
slopes downward.
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(b) Aggregate demand curve
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FIGURE 9.11

THE EFFECT OF AN
INCREASE IN GOVERNMENT
PURCHASES ON THE
AGGREGATE DEMAND
CURVE

(@) An increase in government
purchases shifts the IS curve
up and to the right, from IS' to
I1S*. At price level P;, the ag-
gregate quantity of output de-
manded increases from Y; to
Y,, as shown by the shift of the
IS-LM intersection from point
Eto point F.

(b) Because the aggregate
quantity of output demanded
rises at any price level, the AD
curve shifts to the right. Points
E and Fin part (b) correspond
to points Eand Fin part (a).
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FiGure 10.11

EFFECTS OF AN INCREASE IN FOREIGN GOVERNMENT
PURCHASES

(@) An increase in foreign government purchases shifts the IS curve
up and to the right, from IS}, to IS,. In the short-run Keynesian
model, foreign output and the foreign real interest rate both rise. Net
exports fall and the exchange rate rises (though theoretically the
exchange rate could fall if it were more responsive to output than to
the real interest rate). In the long-run, or classical, model, price
adjustment restores general equilibrium at point H, with a higher
foreign real interest rate and exchange rate, and lower foreign net
exports than at point E.

(b) Because the foreign economy’s exports are the domestic economy’s
imports and vice versa, the decrease in the foreign economy’s net
exports is equivalent to a rise in the domestic economy’s net exports.
This increase shifts the domestic IS curve up, fromlS' to IS%. In the
classical model, prices adjust rapidly, shifting the LM curve from LM
to LM?. The new equilibrium is at point H, where the domestic real
interest rate and price level are higher but output is unchanged. In
the Keynesian model, price stickiness causes a temporary increase in
domestic output at point F before price adjustment restores equilibrium
at point H.

Foreign real interest rate, rp,,

Domestic real interest rate, r

2
ISFor

1
lSFor

(a) Foreign country Foreign output, Yg,,

FE LMZ
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ISt

Domestic output, Y
(b) Domestic country put,
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FIGURE 10.12

EFFECTS OF A DECREASE IN THE FOREIGN MONEY SUPPLY

(@) A foreign monetary contraction shifts the foreign LM curve up and
to the left, from LM}, to LM, In the short-run Keynesian model,
output falls and the foreign real interest rate rises. The exchange rate
rises, but net exports can rise or fall. In this example, the effect of
lower output dominates, and foreign net exports rise.

(b) Because the foreign economy’s net exports rise, the domestic
economy’s net exports fall, and the domestic IS curve shifts down,
from IS" to I1S*. Thus, output falls in the domestic economy in the short
run. In the long-run, or classical, model, foreign output and the foreign
real interest rate return to their original levels, the domestic IS curve
shifts back to IS', and both economies return to equilibrium at point
E. Thus, in the long run, money is neutral.

Foreign real interest rate, rg,,.

Domestic real interest rate, r

FEgor LMgor

LMFor

1
ISFor

(a) Foreign country Foreign output, Yp,,

Domestic output, Y
(b) Domestic country pus,
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FIGURE 10.18

COORDINATED
MONETARY EXPANSION

Suppose that Spain and
Portugal are members of a
fixed-exchange-rate system
and that both are suffering
from recessions. Initially,
the fundamental value of
Portugal’s exchange rate as
a function of the country’s
money supply is FV!, and
its money supply level
consistent with mainte-
nance of the official ex-
change rate is M;. If
Portugal raises its money
supply to M, in an attempt
to stimulate its economy,
the fundamental value of
its exchange rate will fall
below the official fixed
rate, and Portugal’s cur-
rency would be over-
valued.

Now, suppose that
Spain also expands its
money supply in a coordi-
nated effort to stimulate
both economies. For any
level of Portugal’s money
supply, the increase in
Spain’s money supply will
lower the fundamental
value of Spain’s exchange
rate and raise the funda-
mental value of Portugal’s
exchange rate. The funda-
mental value curve of
Portugal’s exchange rate
shifts up from FV! to FV2.
Portugal can now increase
its money supply to M,
without creating an over-
valuation problem. Thus,
Spain and Portugal have
achieved a coordinated
monetary expansion.

Portugal’s nominal exchange rate, e,

enom

1. Spain increases its
money supply

—>

Official

rate

2. Portugal

is able to 2 Fundamental
increase . value of Portugal’s
money FV' exchange rate
supply

Portugal’s money supply, M
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FIGURE 12.4

A DECREASE IN THE MONEY
SUPPLY

(a) If we start from an initial
general equilibrium at point £,
a decrease in the money sup-
ply shifts the LM curve up and
to the left, fromLM' to LM?; the
IS curve and the FE line remain
unchanged. Because prices are
fixed and firms meet the de-
mand for output in the short
run, the economy moves to
point F, which is to the left of
the FE line. Output falls to Y,
and the real interest rate rises.
(b) Because firms produce less
output, employment falls to
N, as shown by the effective
labour demand curve.

In the long run, the price level
falls in the same proportion as
the money supply, the real
money supply returns to its ini-
tial level, and the LM curve re-
turns to its initial position, LM,
in (a). The economy returns to
E in both (a) and (b), and
money is neutral in the long
run.

Real interest rate, r

o

=

1. Money supply
decreases

L

2. Price level falls

IS

Y
: Output, Y
(a) IS-LM analysis
2
=
=
)
2
]
|
NDE(Y)
[V O SN £
| T T T TS pra :
Output, Y

(b) Effective labour demand

Copyright © 2003 Pearson Education Canada Inc.



FIGURE 12.5

AN INCREASE IN
GOVERNMENT PURCHASES

(a) If we start from the general
equilibrium at point E, an
increase in government pur-
chases reduces desired nation-
al saving and shifts the IS curve
up and to the right, from IS' to
IS The short-run equilibrium
is at point F, with output
increasing to Y, and the real
interest rate rising to r,.

(b) As firms increase produc-
tion to meet the demand,
employment increases from N
to N,, as shown by the
effective labour demand curve.
However, the economy does
not remain at point F. Because
aggregate output demanded
exceeds Y in the short run, the
price level increases, reducing
the real money supply and
shifting the LM curve up and
to the left, from LM' to LM?.
In the long run, with equilib-
rium at point H, output returns
to Y and employment returns
to N, but the real interest rate
rises further to r;.
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B 1. Government
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S Output, ¥
(a) IS-LM analysis
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(b) Effective labour demand
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FIGURE 13.10

UNEMPLOYMENT RATES BY
DEMOGRAPHIC GROUP
AND REGION

(@) The figure shows Canadian
unemployment rates since
1966 for men over age 25
years, women over age 25
years, and youth (ages 15 to
24 years) of both genders.
Young workers have much
higher unemployment rates
than older workers, and for
much of the period (though
not recently) women have had
higher unemployment rates
than men.

Source: Statistics Canada, CANSIM
Series D984970, D984986,
D984955.

(b) The figure shows un-
employment rates for selected
provinces from 1966 to 2000.
The average value of the
unemployment rate differs
systematically across provinces.
Although the changes in the
provincial unemployment rates
from year to year have a
common pattern, there also are
movements specific to each
province. For example, during
the 1990-1992 recession,
unemployment rates rose much
more in Nova Scotia and
Ontario than in Saskatchewan.

Source: Canadian Economic
Observer, Historical Statistical
Supplement, Table 42.
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FIGURE 15.8

THE DETERMINATION OF
REAL SEIGNORAGE REVENUE

(a) The downward-sloping
curve MD is the money de-
mand function for any level of
real income. The real interest
rate is assumed to be 3%.
When the rate of inflation is
8%, the nominal interest rate
is 11%, and the real quantity
of money held by the public is
$15 billion (point H). Real
seignorage revenue collected
by the government, repre-
sented by the area of the
shaded rectangle, equals the
rate of inflation (8%) times the
real money stock ($15 billion),
or $1.2 billion.

(b) The money demand func-
tion MD is the same as in (a),
and the real interest rate
remains at 3%. When the
inflation rate is 1%, the nomi-
nal interest rate is 4%, and the
real quantity of money held by
the public is $40 billion. In this
case real seignorage revenue
equals the area of the rectan-
gle, ABCD, or $0.4 billion.
When the rate of inflation is
15%, the nominal interest rate
is 18%, and the real money
stock held by the public is $5
billion. Real seignorage
revenue in this case equals the
area of the rectangle AEFG, or
$0.75 billion.

Real money
supply

11%

Nominal interest rate, i

Real seignorage revenue (n: X % =8%x15= 1.2)

T=8%

Real money
demand, MD

3%

MiP r=3%

0 15
Real money demand and real money supply (in billions of dollars)

(a) Determination of real seignorage revenue for 7 = 8%

Real money
— supply —_

F Real seignorage revenue

(77: x % =15%><5=o.75)

Nominal interest rate, i
®
X

Real
seignorage
revenue

(ﬂ:x % =1% x40=0.4
Real money

D demand, MD

0 5 40
Real money demand and real money supply (in billions of dollars)

(b) Determination of real seignorage revenue for 7= 1% and 7 = 15%

Copyright © 2003 Pearson Education Canada Inc.
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