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1. Nominal GDP is the total vatue of goods and services measured at current
prices. Therefore,

Nominal GDP,,,

i

2 2000 2000
(P 321?30 x Q cefl}.lt')ao) + (P bread X Q bread )

= ($50,000 x 100) + ($10 x 500,000) 2 ¢
= $5,000,000 + $5,000,000 — L
= $10,000,000.

Nominal GDP,,, = (P2¥ x QX)) 4+ (P 21 x @ 9,

CRIS cars

= ($60,000 x 120) + ($20 x 400,000) l
= $7,200,000 + $8,000,000
= $15,200,000. —

1. Real GDP is the total value of goods and services measured at constant
prices. Therefore, to calculate real GDP in 2010 (with base year 2000}, multi-
ply the quantities purchased in the year 2010 by the 2000 prices:

Real GDPZDID - (P 2000 x Q 2010) + (P 2000 % 2010

cars cars bread bread

= ($50,000 x 120} + ($10 x 400,000)

= $6,000,000+ $4,000,000

= $10,000,000. -
Real GDP for 2000 is calculated by multiplying the quantities in 2000 by the
prices in 2000. Since the base year is 2000, real GDP,g equals nominal

GDPygqp, which is $10,000 000 Hence real Gf)P stayed the same between
2000 and 2010. b T ittt

iii.  The implicit price % deflator for GDP compares the current prices of all goods

and services produced to the prices of the Samg@@é& and ‘Bervices in: & base

year. It is calculated as follows:

Implicit Price Deflator,,,, = Nominal GDPy ) @
Real GDP,,

Using the values for Nominal GDP,,, and real GDP,,,, calculated above:

.. . $15 200 000
Implicit Price Deflatoryy,, = — {
7 $10,000,000 e
= 1.52. "

This calculation reveals that prices of the goods produced in the year 2010
increased by 52 percent compared to the prices that the goods in the economy
sold for in 2000. (Because 2000 is the base year, the value for the implicit
price deflator for the year 2000 i is 1.0 because nominal and real GDP are the
same for the base year.) < @tj

iv. The consumer price index (CPI) meaSures the level of prices in the economy.
The CPI is called a fixed-weight index because it uses a fixed basket of goods
over time to weight prices. If the base year is 2000, the CPI in 2010 is an
average of prices in 2010, but weighted by the composition of goods produced
in 2000. The CP1,,, is calculated as follows:

CPL,. = P X @R+ (P <@,
2010 = (P;(:go XQ2000)+ (P20

2000
cers bread Qhread )

_ ($60,000 x 100) + ($20 x 500,000)
($50,000 x 100) + ($10 x 500,000)

_ $16,000,000 /
$10,000,000 e
= 1.6. T
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This calculation shows that the price of goods purchased in 2010 increased by 60
percent compared to the prices these goods would have sold for in 2000. The CPI
for 2000, the base year, equals 1.0. P '_S

The implicit price deflator is a Paasche Tndex because it is computed with a chang-
ing basket of goods; the CPI is a Laspeyres index because it is computed with a
fixed basket of goods. From (5.a.iii), the implicit price deflator for the year 2010 is
1.52, which indicates that prices rose by 52 percent from what they were in the
year 2000. From (5.a.iv.), the CPI for the year 2010 is 1.6, which indicates that
prices rose by 60 percent from what they were in the year 2000,

If prices of all goods rose by, say, 50 percent, then one could say unam-
biguously that the price level rose by 50 percent. Yet, in our example, relative
prices have changed. The price of cars rose by 20 percent; the price of bread rose
by 100 percent, making bread relatively more expensive.

As the discrepancy between the CPI and the implicit price deflator illus-
trates, the change in the price level depends on how the goods’ prices are weight-
ed. The CPI weights the price of goods by the quantities purchased in the year
2000. The implicit price deflator weights the price of goods by the quantities pur-
chased in the year 2010. The quantity of bread consumed was higher in 2000 than
in 2010, so the CPI places a higher weight on bread. Since the price of bread
increased relatively more than the price of cars, the CPI shows a larger increase
in the price level. Lo '

There is no clear-cut answer to this question. Ideally, one wants a measure of the
price level that accurately captures the cost of living. As a good becomes relatively

more expensive, people buy less of it and more of ofgh_e,r_‘gqodsi: In this_ mple,
consumers bought less bread and more cavl; Anindex with fixed weighis Tras

the CPI, overestimates the change in the c living because it does not take
into account that people can substitute less expensive goods for the ones that
become more expensive. On the other hand, an index with changing weights, such
as the GDP deflator, underestimates the change in the cost of living because it

dees not take into account that these induced substitutions make people less well
off. :

The consumer price index uses the consumption bundle in year 1 to figure out how
much weight to put on the price of a given good:

o (Prid XQ:cd)+ (P:reen ><Q;neen)
CPL = (1 X QL)+ PL *xQ..)

green

_($2x10) + ($1x0)
2 - ($1x10) + (82 x0)
yd =2.
According to the CPI, prices have doubled.

Nominal spending is the total value of output produced in each year. In year 1 and

year 2, Abby buys 10 apples for $1 each, so her nominal spending remains con-
stant at $10. For example,

Nominal Spending, = (P%; x Q%) + (P%... xQ 2 eon )

green

=($2x0) + ($1 x 10)
= $10.
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Real spending is the total value of output produced in each year valued at the
prices prevailing in year 1. In year 1, the base year, her real spending equals her
nominal spending of $10. In year 2, she consumes 10 green apples that are each
valued at their year 1 price of $2, so her real spending is $20. That is,

Real Spending’2 = (P zgd X le'ed ) + (Péreen X Qg'reen)

=($1 % 0} + ($2 x 10)

= $20.
Hence, Abby’s real spending rises from $10 to $20.
The implicit price deflator is calculated by dividing Abby’s nominal spending in
year 2 by her real spending that year:

Implicit Price Deflator, = Nominal Spending,

Real Spending,
_$10

5 $20
Z =0s

Thus, the implicit price deflator suggests that prices have failery by half. The rea-
son for this is that the deflator estimates how much Abby values her apples using
prices prevailing in year 1. From this perspective green apples appear very valu-
able. In year 2, when Abby consumes 10 green apples, it appears_ that her con-
sumption has mcreased because the deflator values greefi & hi

red apples. The only way she could still be spending $10 on a higher consumptmn '
bundle is if the price of the good she was consuming feel.

If Abby thinks of red apples and green apples as perfect substitutes, then the cost
of living in this economy has not changed—in either year it costs $10 to consume
10 apples. According to the CPI, however, the cost of living has doubled. This is
because the CPI only takes into account the fact that the red apple price has dou-
bled; the CPI ignores the fall in the price of green apples because they were not in
the consumption bundle in year 1. In contrast to the CPI, the implicit price detfla-
tor estimates the cost of living has halved. Thus, the CPI, a Laspeyres index, over-
states the increase in the cost of living and the deflator, a Paasche index, under-
states it. This chapter of the text discusses the difference between Laspeyres and
Paasche indices in more detail.




4. The effect of a government tax increase of $100 billion on (a) public saving, (b} private
saving, and (c) national saving can be analyzed by using the following relationships:

National Saving = [Private Saving] + [Public Saving]
=Y -T-CY-D}+T-G|
=Y-CY-1Ty-G.
a.  Public Saving—The tax increase causes a 1-for-1 increase in public saving. T .
increases by $100 billion and, therefore, public SSMMEHQE; /l/
b. Private Saving—The increase in taxes decreases disposable income, YT, by
$100 billion. Since the marginal propensity to consume (MPC) is 0.6, consumption
falls by 0.6 x $100 billion, or $60 billion. Hence,

APrivate Saving = — $100b — 0.6 ( = $300b}) =~ $40b.
Private saving falls $40 billion.

c. National Saving—Because national saving is the sum of private and public sav-
ing, we can conclude that the $100 billion tax increase leads to.a itli
increase in national saving. T

Another way to see this is by using the third equation for national saving ‘
expressed above, that national saving equals Y — C(Y - 1) — G. The $100 hillion -
tax increase reduces disposable income and causes consumption to fall by $60 bil-
lion. Since neither G nor Y changes, national saving thus rises by $60 billien,

d. Investment—To determine the effect of the tax increase on investment, recall the
national accounts identity:

Y=CY-D+Ir+G
Rearranging, we find
Y-CY-T-G=Ir).
The left-hand side of this equation is national saving, so the equation just says the
national saving equals investment. Since national saving increases by $60 billion, -
investment must alse increase by $60 billion. '

N T T
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6. a. Private saving is the amount of disposable income, Y — T, that is not consumed:

Grivate =Y-T-C
= 5,000 — 1,000 — (250 + 0.75(5,000 — 1,000))
= 750, 2

—

Public saving is the amount of taxes the government has left over after it
makes its purchases:

Spublic - T 7 G
=1,000 - 1,000
=0, Z
-
Total saving is the sum of private saving and public saving:
S = Sprivate + Spnblic
=750 +0

= 750. L

The equilibrium interest rate is the value of r that clears the market for loanable

funds. We already know that national saving is 750, so we just need to set it equal
to investment:

S=1
750 = 1,000 - 50r
Solving this equation for r, we find:

r = 5%. i

/
c.  When the government increases its spending, prlvate saving remains the same a

before (notice that G does not appear in the SP &
decreases. Putting the new G into the equations a

Spnvate 750 ‘J/
Spubh‘c =T-G
= 1,000 — 1,250
= —250. ]
/—
Thus,
8= Sprivate + Spuhlic
= 750 + (=250) |
= 500. >
Once again the equilibrium interest rate clears the market for loanable funds:
S=1
500 = 1,000 - 50r
Solving this equation for r, we find:
r =10%. , ,'/
7. To determine the effect on investment of an equal increase in both taxes and govern-
ment spending, consider the national income accounts identity for national saving:

i

_:'_a}whﬂe goveriniient saving

National Saving = [Private Saving] + |Public Saving]
=[Y-T-C¥-D1+[T- 4G
We know that Y is fixed by the factors of production. We also know that the change in

consumption equals the marginal propensity to consume (MPC) times the change in
disposable income. This tells us that

ANational Saving =[- AT — (MPC x ( — AT)] + [AT - AG]
=[-AT + (MPC x ATV} + 0
=(MPC - 1) AT.
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/and.G_de ends on the size of the marginal propens

( The above expression tells us that the impact on saving of an equal increase in T
’ 10 The. closer-the MPC
is to T, The smaller is the fall in saving. For example, if the MPC equals 1, then the fall
in consumption equals the rise in government purchases, so national saving Y -C(Y -
T) — G} is unchanged. The closer the MPC is to 0 (and therefore the larger is the
amount saved rather than spent for a one-dollar change in disposable income), the
greater is the impact on saving. Because we assume that the MPC is less than 1, we
expect that national saving falls in response to an equal increase in taxes and govern-
ment spending.

The reduction in saving means that the supply of loanable funds curve shifis to
the left in Figure 3-3. ;I‘he real interest rate rises, Mﬁﬁ‘

e
-~ Figure 3-3

Real interest rate

1

Investment, Saving




