14.02 Spring 2011-Schedule (can change if needed)

The chapters below refer to the 5th edition of Macroeconomics, by Olivier Blanchard

Update: 01/26/11

Feb. 2 Lec 1: Introduction to Macro (Ch 1) and start Basic Definitions (Ch 2)
Feb. 4 No recitation
Feb. 7 Lec 2: Basic Definitions cont (Ch 2) Pset 1 (Ch 1-3) distributed
Feb. 9 Lec 3: Goods Market (Ch 3)
Feb. 11 Recitation Pset 1 due, solutions posted; Pset 2 (Ch 4-5) distributed
Fb. 14 Lec 4: Financial Markets (Ch 4) :
Feb. 16 Lec 5: IS-LM (Ch 5)
Feb. 18 Recitation
Feb. 21 NO CLASS President's Day
Feb. 22 Lec 6: IS-LM cont (Ch 5) and Liquidity Trap section pages 473-476
Feb. 23 Lec 7: The Labor Market (Ch 6)
Feb. 25 Recitation Pset 2 due, solutions posted; Pset 3 (Ch. 6-7) distributed
Feb. 28 Lec 8: AS/AD (Ch 7) '
Mar. 2 Lec 9: AS/AD cont (Ch7)
Mar. 4 Recitation Pset 3 due, solutions posted; Pset 4 (Ch. 8-9) distributed
Mar. 7 Lec 10: Phillips Curve (Ch 8)
Mar. 9 Lec 11: Inflation, Activity & Nominal Money Growth (Ch 9)
Mar. 11 Recitation Pset 4 due, solutions posted;
Mar. 14 Lec 12: Openness in Goods & Financial Markets (Ch 18)
K py (0w Pset 5 (Ch. 18-21) distributed [this should be a longer Pset given
Mar. 16 Lec 13: The Goods Market in an Open Economy (Ch 19) they have two weeks to doit]
Mar. 17 QUIZ 1 7:30 pm Walker Memorial 50-340 Quiz 1 covers chapters 1-9 [SR, MR and then PC]
Mar. 18 No recitation after quiz
Mar. 21
Mar. 23 SPRING VACATION
Mar. 25
Mar, 28 Lec 14: Output, the interest rate, and the Exchange Rate (Ch 20)
Mar. 30 Lec 15: Exchange rate regimes (Ch 21)
Apr. 1 Recitation Pset 5 due, solutions posted; Pset 6 (Ch 26 ) distributed
Apr. 4 Lec 16: Fiscal Policy (Ch 26)
Apr.6 Lec 17: Fiscal Policy (Ch 26)
Apr. 8 Recitation Pset 6 due, solutions posted; Pset 7 distributed
Apr. 11 Lec 18: thd
Apr. 13 Lec 19: tbd Pset 7 due, solutions posted

Apr. 14

QUIZ 2 7:30 pm room 54-340

Quiz 2 covers 18, 19, 20, 21, 26 (open economy and fiscal policy)




Apr 15 No recitation after quiz

Apr. 18 NO CLASS Patriot's Day

Apr. 20 Lec 20:

Apr. 21 DROP DATE

Apr. 22 Recitation Pset 8 distributed

Apr. 25 Lec 21: thd

Apr. 27 Lec 22: thd

Apr. 29 Recitation

May 2 Lec 23: thd

May 4 Lec 24: thd Pset 8 due; solutions posted
May 5 QUIZ 3 7:30 pm Walker Memorial 50-340 Quiz 3 covers material not in the book
May 6 No recitation after quiz

May 9 Lec 25: thd

May 11 Lec 26: thd




14.02: PRINCIPLES OF MACROECONOMICS
Spring 2011

DESCRIPTION

The first part of the course provides an overview of macroeconomics in normal times: the
determination of output, employment, unemployment, interest rates, and inflation.
Monetary and fiscal policies are discussed, as are public debt and international economic
issues. The second part of the course attempts to provide a framework to think about the
recession that ensued from the recent financial crisis.

FACULTY
Lecturer: Professor Francesco Giavazzi mailto:giavazzi(@mit.edu

HEAD TEACHING ASSISTANT
Anna Zabai azabai(@mit.edu

Please refer to Anna (not professor Giavazzi!) for any ADMIN issues related to switching
sections, textbooks, rescheduling and re-grading exams etc. Please refer to the other TAs
(below) for questions related to the teaching.

TEACHING ASSISTANTS

Joaquin Blaum mailto:blaum@mit.edu
Maya Eden mayaeden@mit.edu
Fernando Duarte mailto:duarte(@mit.edu
Camilo Garcia cgarcia@mit.edu

TWO ALTERNATIVE FORMATS

The course has two alternative formats. Both formats will cover the same topics, use the
same textbook, and have the same required assignments, including quizzes and problem
sets. As we receive more information on class enrollment, there may be changes in the
number of sections and recitations.

Lecture-Recitation: You attend one-hour lectures on Mondays and Wednesdays, given
by Professor Giavazzi, at 2 PM, in 54-100. You also attend a one-hour recitation on
Fridays. During Friday recitations — which are not optional — instructors will go over
weekly problem sets and review materials from the lectures. If you elect the Lecture -
Recitation option, you may choose one of the following one-hour Friday recitations:

Date and Time Room TA until break TA after break
tbd tbd Eden Duarte
F2 pm tbd Eden Duarte
tbd tbd Eden Duarte

All-Section: You attend one-hour sections on Mondays, Wednesdays, and Fridays, run




by a TA. If you elect this option, you may choose one of the following sections:

Date and Room Instructor Instructor | TA until SB | TA after SB
Time until SB after SB

MWF 10 am | 1-246 Duarte Eden Eden Duarte
MWEF 11 am | 1-246 Duarte Eden Eden Duarte
MWF 1 pm | 4-159 Duarte Eden Eden Duarte

As we receive more information on class enrollment, we may need to make changes in
recitations or sections. (If any one section is too large, we may ask students to move to
different times.)

CHOOSING AN OPTION

Until Friday, February 18th you may switch from the Lecture to the All-Section format,
and from one recitation or section to another. Changing sections DOES NOT REQUIRE
any paperwork with the Registrar or the Department of Economics. If you wish to switch
sections please go to the “Membership page” in the 14.02 Stellar website and change the
section you are assigned to so we can have accurate information on class sizes.

OFFICE HOURS

All TA’s will have office hours once a week. These office hours are open to students
from all sections or recitations. The time and place of each TA’s office hours will be
posted on the 14.02 Stellar website on the “staff list” page.

READINGS

The text for the course is the 5w edition of Macroeconomics, by Olivier

Blanchard (both the updated version and the older version are fine). Please, get this
edition. It will be at the Coop, and two copies will be on reserve at Dewey Library. If you
have the 4w edition, it is not necessary to buy the new edition, as they are sufficiently
similar. However, if you will be buying the book, you are encouraged to buy the new
version.

In addition to the textbook, you should read the Economist, the weekly magazine, at least
a couple of times a month. It provides a good coverage of current economic events, and it
will help you relate what you learn in the course to the real world.

REQUIREMENTS (PROBLEM SETS AND QUIZZES)

The course grade will be based on three quizzes and 8 problem sets. 90% of the grade
will be determined by the grade on the quizzes. The remaining 10% will be given by the
average grade of the 7 best problem set grades (your lowest score doesn’t count towards
your grade). Each quiz will be worth 30% of your final grade. The grade on each of the
three quizzes will be standardized by the mean and the standard deviation of the 14.02
class. Each quiz will more or less cover the material in the lectures since the previous
quiz. Each quiz will last 1'% hours. However, you should be ready to stay at the quiz
location until 9:30, should unforeseen circumstances force us to start late.

Quiz #1: Thursday, March 17th, 2009, 7:30-9:00 PM, (Walker Memorial)




Quiz #2: Tuesday, April 14th, 2009, 7:30-9:00 PM, 50-340 (Walker Memorial)
Quiz #3: Thursday, May 5th, 2009, 7:30-9:00 PM, 50-340 (Walker Memorial)

Problem sets are due on the due date. We will not accept late problem sets under any
circumstances. You will hand in the problem sets to the TA who is teaching recitations,
in recitation. Alternatively, problem sets can be turned in at the 14.02 box available in
E52-391 until 5pm on the problem set due date (be sure to place your problem set in the
right stack or it will not count). Your TA will return problem sets during recitation.
Alternatively, you can pick them up in the 14.02 pick-up box outside of E52-201.

We will use the 14.02 Stellar website to distribute problem sets and solutions, past
exams, and other announcements. We will also use the 14.02-students public mailing list
to distribute important announcements and room changes. The full schedule for classes,
quizzes and problem sets is in a separate document in the “Materials” page of the 14.02
Stellar website.

COURSE POLICY

Collaboration on problem sets is permitted, but please do write up your answers
separately. On the other hand, collaboration during quizzes and the final exam is strictly
prohibited, and is considered a breach of academic honesty. We will follow the
procedures in the latest MIT Guidelines on Academic Honesty, which are given in detail
in MIT's Policies and Procedures.



Four examples to get a feel for the course 14.02 - Macroeconomics

Professor Francesco Giavazzi (giavazzi@mit.edu , E52-391c)

1. The “paradox” of saving

TA's:
- "o n
2.  What is the “right” measure of unemployment ? Joaquin Blaum
Maya Eden
3. How is macroeconomics helping us get out of this recession, Fernando Duarte
and what the cost might be Camilo Garcia-Jimeno
Anna Zabai (Head TA)
4. Why do banks go bankrupt? (\
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1. The “paradox” of saving \ Organization of the Course

24 classes + 2 (free) classes after the last Quiz

Who is right?
& 3 Quiz’s: March 17, April 14, May 5

Two modes, identical material and Quiz's:
[ ]
Your grandmOther when she says you should start = 2 lectures (wth me) and a Friday recitation (with a TA)

saving thinking about your future, » 3 classes (with a TA)

Part 1 — Macroeconomics: the basics
* Or John Maynard Keynes, the great British economist, Textbook: 0. J. Blanchard, Macroeconomics, 2010 edition

who wrote that jobs cannot be created if people (or the

p _ : 2 e
government) don’t spend art 2 — Models of the financial crisis

Readings:
- Class Notes (to be posted on Stellar)
- Hyun Song Shin, Risk and Liquidity. Oxford University Press, 2010



But what happens if a country doesn’t save enough?

* In a “closed” economy: Savings = Investment

— If you save less, you invest less, and output will be
lower in the future

e But an “open” economy can borrow from the
rest of the world:
— Investment = Saving + Foreign Borrowing

In the US for a long time investment has been (partly) financed

through foreign borrowing

Saving, Investment. and the Current Account as a Percent of GDP

Percent, seasonally adjusted Percent, seasonally adjusted
25

Gross domestic

investment (left axis) . |
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Balance on
current account
(right axis) - -6
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Souwrce: Depanment of Comuerce (Bureau of Economic Analysis), National Income and
Product Accounts Table 5.1,

The paradox of Savings

Personal Saving Rate
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Note. Real GDP growhis measured st seasonaly adjustedannualrates.

U.S. Bureau of Economic Analysis

Households’ spending (trillion 2005 US Dollars)

2006 9,074
2007 9,314 (+2,6%)
2008 9,290 (- 0,26%)

2009 9,237 (-0,57%)



What happens if the Government Saves by Spending Less saving Imbalances in the World

Figure 3.8. Impact on GDP of a 1 Percent of GDP

Spending-Based Consolidation
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. g . i i 1
Fiscal consolidation based on cuts 1o governmant fransfars is less coniractionary Figure 6. Global Imbalances
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error,

2 - 04
: Cuts io transfers _- 02
) - 00
-_ Cuts to government consumption .-. 02

Source: iIMFEaf estimaes

= 4 1ONAEIA Orina, HONgKOnG SAR Indonasiz, Kores, MaIy et Anlippines, Singagore.
T Province of ONind, 3% THNENG: DEHPN GErmany 376 Joe; OCATC SukRra.

Cxoat B, Cecn Repuo IC. EZON, Gredce. HUngar. | Meand, Lava, L Bwania, Poand,

Porugal. Romasias, SDuak Repuoiic, Siosenis, Spaln, Turkey, and Lnied Kingoom, OL° Of

exponerns; ROW: re ofthe wand, US; Unted S xes

Cuts to public investment

- -08

Source: International Monetary Fund Source: International Monetary Fund

The “paradox” of saving
US foreign debt

So, who is right?
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2. What is the “right” measure of unemployment ?

What is the number of people out of work? 9% or 17% ?

* We all understand what it means not having a job

2000 3,6 5 6 4 7 * But how do we measure unemployment?
2008 6,1 7,5 10,5 7 12 ;
* Why some people think that the unemployed are
- - ?
T 65 T e il many more than the official numbers say ?
2010 9,0 14,0 21,2 10,4 17,0

Source: Bureau of Labor Statistics

3. Why this recession was less dramatic than the

Great Depression? 6-1 A Tour of the Labor Market

+ The recession we are leaving through is the worse one since the
1930s - still it is not as bad as what happened then. Why?

B8 Figure6-2

Average Monthly Flows
Between Employment,
. . : Unemployment, and
* How did we avoid another disater? Nonparticipation in the
United States, 1996—
2003

* Could it be that the cost will simply come later, in the form of: (1) The flows of workers in and
out of employment are large.
(2) The flows in and out of
unemployment are large

* high inflation

relative to the number of / ! \\ - \

* high public debt unemployed. (3) There are also o /Oul S 0N
large flows in and out of the Ei.lnemploymentg < { oy !
labor force, much of it directly 6.2 million | > @ abor force |
to and from employment, L 1.4 A

* And, by the way, why are “inflation” and “debt” bad ? E

Source: Chapter 6 of your textbook



Will it all end in a big inflation ?

“"Money”: 2007-2010

Canada

Japan

Source: IMF 07

Governments’ Debt has Doubled: should we worry?

Public debt a percent of economies’ income

Advanced economies

/\/’\

Emerging economies

2000 2002 2004 2006 2008 2010 2012 2014

Source: IMF

How did we avoid the 1930’s ?

World industrial production (index)
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Source: Eichengreen and O'Rourke, Vox-EU, March 2010

How was the disater avoided?

+ Central banks created an unprecedented amount of money

* Governments increased public spending

— paying cash to the unemployed

— launching big infrastructures projects (e.g. the California
high speed train)

— giving cash to banks and corporations to avoid them
going out of business (e.g. General Motors)



Now we need to start 4. Why do banks go bankrupt?

London, 9/15/2007. Police help to disperse queues in front of Northern Rock branches

Structure of the course (Part 1)
Macroeconomics: the basics

A single model extended step-by-step

— One equation, one unknown

— Two equations, two unknown
— Three equations, three unknowns

Step 1: Basic definitions (Blanchard, chpt. 2) Why can there be a “bank run”?

* What is GDP (Gross National Product) '  Banks keep only a small fraction of your
deposits in liquid assets

* Why should we worry about GDP * They use the rest to finance profitable but
illiquid projects (e.g. a promising internet

* What determines the level of a country’s GDP at start-up)

in time?
saemementin ime, * Thus when you go the ATM, are we sure the

bank will have enough cash for you?
* And if not?



Where do you find data on the 3 different definitions of GDP ? Gross Domestic Product (GDP)

* |t is the total value of everything the economy produces in a

] ] year (it is a flow variable: units are “output per year”)
» Economic Report of the President

* There are 3 ways to measure it

— GDP = value of final sales of goods and services
— GDP = value added by all firms in the economy
— GDP = sum of all incomes in the economy

» Because the three measures use different statistical
information they might not exactly match

NATIONAL INCOME OR EXPENDITURE
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TApLE B-10. Gross value added by sector, 1‘)&‘1-2009
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A two-goods example
* nominal GDPyeart = P,Y, +P,Y,,
* nominal GDP year t+1 =" Py,1 Y1+ Poreg Yorer

* GDP inyear (t+1) at year t prices

Pyt Yite1 T Pot Yoran
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From nominal to real GDP and the
Chain Index

You can compute the change in real GDP from year ¢ to year ¢t + 1
in two alternative ways s

Yo _ AV ] &
Y, ~ By, eftos megn”

or

Yin _ Pi1Yin \(: 8@0 ({

Y; PinY,
the two ways of computing it are obviously identical.
But now let there be two goods in the economy, Y} and Y. Then the

two ways of computing the change in real GDP from year ¢ to year ¢ + 1
are no longer identical:

(Y;H-l)’ _ (Pl,:yi,tﬂ + Pﬁ,tYQ,zH)
Y, P Y1+ PoiYo,

(Yt+1> _ (Pl,t-t-lyl,t-}-l + Pz,t+1Y2,t+1>
Y: PriaYie+ PoyaYo,

z "
if you divide thorugh(%-l) by Ppe/Ps, and(Y‘T‘:l) by Py11/Paes1 you

can verify that the two ways of computing the change in real GDP from
year ¢t to year t + 1 are equal only if P, ;/ Py, = P, 11/P2441. Since the
relative price of goods changes over time, this condition will in general
not be satisfied. Thus the two expressions will give you two different

\0*: P/;Ce,



changes in real GDP. The chain index addresses the pr by simply
defining the change in GDP as th@rage of the two
() Gy

Y: Y:

Finally it is customary to compute the change in real GDP using an

g(o1/00) = .

index that is (aribitrarily) set to be equal to 100 in a "base" year, say
l‘-__‘__‘_‘__-___'_,_.—-————_——-—.\
the year 2000:

chain ?:deel‘.gggg = 100

chain indexsop = 100 * g(o1/00)



TasLe B-7. Chain-type price indexes for gross domestic product, 1960-2009
[Index numbers, 2005=100, except as noted; quartarly data saasonally adjusted|
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Mickae| Plaselos

14.02 Principles of Macroeconomics
Problem Set # 1
Due: Feb 11, 2011

Feb 7, 2011

1 True/False/Uncertain [30 points]

Please state whether each of the following claims are True, False or Uncertain,
and provide a brief justification for your answer

2

. "A firm produces $1,000 worth of plastic materials, but is then unable to

sell them. In this case, GDP remains unchanged. [6 points]

. "An increase in the price of a product imported from Belgium into the US

- holding all other prices and quantities fixed - will increase both the CPI
and the GDP deflator in the US" [6 points]

. "If a firm in the US buys a new machine from a foreign supplier, then

GDP in the US will increase" [6 points]

. "If we are interested in computing the growth rate of real GDP, then the

choice of the base-year is irrelevant" [6 points]

. "A firm produces $200 worth of plastic materials, and sells it to a pro-

ducer of plastic toys, who uses half of it to produce $350 worth of toys
(which are immediately sold to consumers) and stores the rest. In this
case, inventories go up by $100, consumption goes up by $350, and GDP
increases by $550," [6 points]

Macro Data [40 points]

Suppose that there are only 3 goods in the economy: A, B, and C. We have
yearly data on prices (p) and quantities produced (q) for each good for the



period 1991-1994

3

PA | dA PB 4qs | Pc
1991 | 1 100 | 2 100 | 20
1992 | 1.1 | 95 2 110 | 25
1993 ' 1.2 | 90 2.05 | 110 | 30
1994 | 1.2 | 90 2.05 | 110 | 40

U VY VN N e

. Compute nominal GDP for each year [7 points]

. Compute, for each year in the sample, real GDP with base-year 1991. [7

points]

. Do you think that nominal GDP is good indicator of the change in eco-

nomic activity between 1993 and 19947 Or do you think that real GDP is
better? Explain [4 points]

. Compute the GDP deflator and the inflation rate for each year [note: you

can only compute the inflation rate from 1992 on] [7 points]

. Suppose that the basket of goods used by the Government to compute the

CPI consists of 2 units of good A, and 1 unit of good B (note: good C
is not included in the basket). Using 1991 as the base-year, compute the
CPI and also the CPI based inflation rate for each year. [note: you can
only compute the inflation rate from 1992 on] [7 points]

. Explain the difference between the two measures of inflation you computed

(ie CPI based, and GDP deflator based) for the year between 1993 and
1994. If good C was a luxury good which is consumed by only a very small
fraction of the population, which measure of inflation would be preferable?
[8 points]

The Goods Market [30 points]

Consider the model of the Goods Market studied in Chapter 3 of the textbook.
Suppose a consumption function of the form C' = ¢y + ¢, Y'¢, where Y¢ stands
for disposable income, and ¢; and ¢; are parameters. Assume investment (I),
government spending (G) and taxes (T) to be given exogenously.

1. State an expression for the demand for goods (denote it by Z). State the

equilibrium condition for the goods market. [6 points]

2. Using these two equations, derive an expression for the equilibrium level

of output. [6 points]

3. What is the effect on output of a $1 increase in government spending?

How do we call this effect? [6 points]



4. Assume that investment is now given by I = iy + 7;Y. Re-derive an
expression for the equilibrium level of output. [6 points]

5. What is the effect on output of a $1 increase in government spending?
How does this effect compare to the one found in part 3?7 Explain any
difference. [6 points]
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14.02 Principles of Macroeconomics
Solutions to Problem Set # 1
Due: Feb 11, 2011

Feb 7, 2011

1 True/False/Uncertain [30 points]

Please state whether each of the following claims are True, False or Uncertain,
and provide a brief justification for your answer

1. "A firm produces $1,000 worth of plastic materials, but is then unable to
sell them. In this case, GDP remains unchanged. [6 points|

ANSWER. FALSE. Even if no other firm decides to buy the plastic
materias, GDP goes up by $1,000 (or whatever value added was in the
producion of the plastic materials). Inventories go up by $1,000.

2. "An increase in the price of a product imported from Belgium into the US
- holding all other prices and quantities fixed - will increase both the CPI
and the GDP deflator in the US" [6 points]

ANSWER. FALSE. The GDP deflator includes only domestically pro-
duced goods. The CPI will be affected as long as US consumers buy
the Belgian product, and this product is included in the basket used to
compute the index.

3. "If a firm in the US buys a new machine from a foreign supplier, then
GDP in the US will increase" [6 points]

ANSWER. FALSE. Investment and imports go up by the same amount,
and thus GDP in the US remains unchanged.

4. "If we are interested in computing the growth rate of real GDP, then the
choice of the base-year is irrelevant" [6 points]

ANSWER. UNCERTAIN. If we are using a chain-type index, the state-
ment is true (see appendix of Chapter 2 in the textbook). If we are using
the standard real GDP, then the statementy FALSE.



5. "A firm produces $200 worth of plastic materials, and sells it to a pro-
ducer of plastic toys, who uses half of it to produce $350 worth of toys
(which are immediately sold to consumers) and stores the rest. In this
case, inventories go up by $100, consumption goes up by $350, and GDP
increases by $550," [6 points]

ANSWER. False. GDP increases by $450, as Y = C + I + INVEN-
TORIES + G + X - M, and C is increasing by $350, and inventories is
increasing by $100.

2 Macro Data [40 points]

Suppose that there are only 3 goods in the economy: A, B, and C. We have
yearly data on prices (p) and quantities produced (q) for each good for the
period 1991-1994

PA |94 | PB | 9B | Pc | 9¢
1991 | 1 100 | 2 100 | 20 | 1
1992 | 1.1 | 95 | 2 110 | 25 | 1
1993 | 1.2 | 90 | 2.05 | 110 | 30 | 1
1994 | 1.2 | 90 | 2.05 | 110 | 40 | 1

1. Compute nominal GDP for each year [7 points]
ANSWER.
GDP1gg; = 1% 100+ 2% 100+ 20 % 1 = 320
GDPi1gg2 = 1.1 %95+ 2 %110 + 25+ 1 = 349.5
GDPigg3 = 1.2 % 90 + 2.05 % 110 + 30 % 1 = 363. 5
GDPiggq = 1:2% 90 + 2.05% 110 + 40 % 1 = 373.5
2. Compute, for each year in the sample, real GDP with base-year 1991. [7
points]
ANSWER.
RGDPigg; = 1% 100 + 2% 100 + 20 * 1 = 320
RGDP1gg2 = 195+ 2110 + 20 * 1 = 335
RGDP1ggs =190+ 2% 110+ 20 + 1 = 330
RGDPg9s =1 %90+ 2 %1104+ 20 1 = 330
3. Do you think that nominal GDP is good indicator of the change in eco-

nomic activity between 1993 and 19947 Or do you think that real GDP is
better? Explain [4 points]

ANSWER. Between 1993 and 1994, quantities remained fixed. Nominal
GDP, however, increased because the price of good C increased. We would
like an indicator of economic activity that is not affect by such changes in



prices. Real GDP, by using constant prices, is not subject to this problem,
and, as seen in the previous question, remains constant between these two
years.

. Compute the GDP deflator and the inflation rate for each year [note: you
can only compute the inflation rate from 1992 on] [7 points]

ANSWER.

GDPdefwm =1 H GDPd€f1992 = 349 5/335 = 10433 GD.PdEflggg =
363.5/330 = 1.1015

GDPdefi994 = 3735/330 =1.1318

(these numbers can also be expressed in scale of 100, for example GD Pde f1994 =
113.18)

Define inflation as the growth rate in prices, that is m; = (P, — Pi—1) /Pi—1
T1992 = mflil*ﬁ = 0.0433 ; myge3 = 101510433 _ 055785

1.0433
1.1318—1.1015
T1994 = =110 0.027508

(these numbers can also be expressed as percentages, for example m1994 =
2.750 8%)

. Suppose that the basket of goods used by the Government to compute the
CPI consists of 2 units of good A, and 1 unit of good B (note: good C
is not included in the basket). Using 1991 as the base-year, compute the
CPI and also the CPI based inflation rate for each year. [note: you can
only compute the inflation rate from 1992 on] [7 points]

ANSWER.
CPIlggl =1 H CPIlggg = —-*-—2;:11_1132 =1.05 3 CPIlggg — _—l—_2*;;21+11:22.05 =1.
1125 ;
Cpflgg‘; = _-f——Z*é;21+11**22.05 =1.1125
migez = LB=1 = 0.05 ;w993 = LHZZL08 — (.059524
i — L1125-1.1125 _
1994 = 1.1125 ==

. Explain the difference between the two measures of inflation you computed
(ie CPI based, and GDP deflator based) for the year between 1993 and
1994. If good C was a luxury good which is consumed by only a very small
fraction of the population, which measure of inflation would be preferable?
(8 points]

ANSWER. The GDP deflator based inflation takes into account all three
goods, while the CPI based inflation only considers goods A and B. CPI
based inflation between 1993 and 1994 is zero because the prices for both
A and B are constant. GDP deflator based inflation is positive, because
the price of good C is increasing. If good C was consumed by only a very
small fraction of the population, then the CPI based inflation would be a

better measure of the increase in the cost of living for the representative
household.



3

The Goods Market [30 points]

Consider the model of the Goods Market studied in Chapter 3 of the textbook.
Suppose a consumption function of the form C = ¢y + ¢; Y%, where Y? stands
for disposable income, and ¢y and ¢; are parameters. Assume investment (I),
government spending (G) and taxes (T) to be given exogenously.

1

State an expression for the demand for goods (denote it by Z). State the
equilibrium condition for the goods market. [6 points]

ANSWER.

Z = C+I4+G=c+ca(Y-T)+I1+G
Z =l ¥

Using these two equations, derive an expression for the equilibrium level
of output. [6 points]

ANSWER. 1

1—(_‘]

Y=

[co—aT+I+G]

What is the effect on output of a $1 increase in government spending?
How do we call this effect? [6 points]

ANSWER. Output increases by 1/ (1 — ¢;). This effect is called multiplier.

Assume that investment is now given by I = ip + 71Y. Re-derive an
expression for the equilibrium level of output. [6 points]

ANSWER.

Yo = Co+Cl(Y—T)+’L.0+?:1Y+G
1
Y = —[60—61T+10+G]
1—61—%1

What is the effect on output of a $1 increase in government spending?
How does this effect compare to the one found in part 37 Explain any
difference. [6 points]

ANSWER. The effect is now Ti_il, which is larger than the effect
(or multiplier) found in part 3. The reason is that increases in output
now generate both increases in consumption AND investment. Thus, by
having an investment function which is sensitive to output, the multiplier

effect is larger.
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The liquidity trap

In the previous section, we assumed that the central bank could always affect the interest
rate, by changing the money supply. However, there is a limit to what the central bank can
do: It cannot decrease the nominal interest rate below zero.

Go back first to our characterisation of the dentarrdand the supply of money in Sec-
tion 4.1. There we drew the demand for money, for a given level of income, as a decreasing
function of the nominal interest rate. The lower the nominal interest rate, the larger the
demand for fioney — equivalently, the smaller the demand for bonds. What we did not ask
is what happens when the interest rate goes down to zero. The answer: Once people hold
enough money for transaction purposes, they are then indifferent between holding the rest
of their financial wealth in the form of money or in the form of bonds. The reason they are
indifferent: Both money and bonds pay the same nominal interest rate: zero. Thus, the
demand for money is as shown in Figure 4.6:

» Asthe nominal interest rate decreases, people want to hold more money (and thus fewer e

bonds): The demand for money therefore increases.

e As the nominal interest rate becomes equal to zero, people want to hold an amount of
money at leastequal to the distance OB. This iswhat they need for transaction purposes,
but they are willing to hold even more money (and therefore hold fewer bonds) because
they are indifferent between money and bonds. Therefore, the demand for money

becomes horizonW

Now consider the effects of an increase in the money supply:

e Consider a case inwhich the money supply is M*, so the nominal interest rate consistent
with financial market e quilibrium is positive and equal to . (This is the case we considered
in Section 4.1.) Starring from that equilibrium in Figure 4.6, an increase in the money
supply —a shift of the M* line to the right— leads to a decrease in the nominal interest rate,

« Now consider a case inwhich the money supply isM ™, so the equilibrium is at point B; or
the case where the money supply is M*”, so the equilibrium is given at point C. In either

me @ M M

Interest rate, /

| ., | 7

Money, M

Do



case, the initial nominal interest rate is zero; and, ineither case, an increase in the money
supply has no effect on the nominal interest rate. Think of it this way:

Suppose the central bank increases the money supply. It does so through an open
market operation in which it buys bonds and pays for them by creating money. Because
the nominal interest rate is zéTo, people are1 TEIt to how muc v-or how many
bonds they hold, so they are willing to hold fewer bonds and more money at the same

nominal interest rate: zero. The money supply-i 5 but with no effect on the nom-

inal interest rate —which remains equal to zero.

In short: Once the nominal interest rate is equal to zero, expansionary monetary policy
becomes powerless. Or, to use the words of Keynes, who was the first to point out the pro-
blem, the increase in money falls into aliquidity tapTPeople are willing to hold more
money (more liquidity) at the same nominal interest rate,

What can a central bank do to expand the money supply if the economy is stuck in a
liquidity trap? How can the central bank put more money into the economy in order to
boost spending and increase output? An extreme form of expansionary monetary policy
when nominal interest rates are close to zero is the purchase of assets like government and
corporate bonds by the central bank — a policy often knowi as quantitative easing. This
does not involve printing more banknotes. Instead the central bafik pays for these assets by
creating money electronically and crediting the accounts of the companies it bought the
assets from. This extra money supports more spending in the economy.

T o a5 before
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Figure 5.10

The derivaticn of the LM
curve in the presence of
a liquidity trap

For low levels of output, the LM cure
i a flat eegment, with a nominal
interest rate equal 1o zero. For higher
levels of output, it is upward sloping:
an increase in income leads to an
increase in the nominal interest rate.

5.5 IS-LM AND THE LIQUIDITY TRAP

Let’s now turn to the IS-LM model and see how it must be modified to take into account the
liquidiry trap.

When deriving the LM curve as shown in the nwo panels of Figure 5.4, we have shown that
the LM curve gives, for a given real money stock, the relation between the nominal interest
rate and the level of income implied by equilibrium in financial markets. There, we avoided
drawing the LM curve for low income levels. To derive the LM curve for all levels of income,
Figure 5.10(a) looks at equilibrium in the financial markets for a given value of the real

M4 (for Y" < Y)
M* {forY < Y)
\ M* (for given income, Y)

LM curve

Nominal interest rate, |
Nominal| Interest rate, |

vy v ¥
(Real) money, MP Income, Y
(a) ]

In words: When the nominal intarest rat= is equal to z2ro, the aconomy falls in a liguidity
trap The central bank can increase liguidity - that is, increase the monay supply. But this
tiquidity falls into a trap: The additional money is willinghy hald by financial imea stors at an
unchangad interest rate, namely zaro. If, at this zero nominal interest rate, the demand for
goods is still too low, then ther is nothing further monstary policy can do to inareasa output.
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