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INTRODUCTION

* We have looked into the central banking and monetary policy
conducts.

* Presumptions: Monetary policy can affect real economic activities /
macroeconomic targets.

* Focus in this part: various theoretical explanations on the real-
effect of monetary policy (monetary theory)

I”

* To build a prototype “monetary policy mode




AGENDA

* Monetary policy and real economic activities?

* Why does monetary policy affect output?

* Modern monetary policy models
* Chapter 20 — 23 CS (light version)

* |nstructor’s note




EVIDENCES ON MONETARY POLICY AND
OUTPUT

* Conventional wisdoms:
* Long-run: money does NOT affect output. Money affects only inflation

* Short-run: money affects both output and inflation.

* Evidences: Some stylized-facts




LONG-RUN VIEW

* Greatly influenced by the Quantity Theory of Money (QTM)

M*V=P*Q

M: Money / V:Velocity of money / P: Price / Q: real output

%AM + %AV = %AP + %AQ




MONEY AND INFLATION )
* Evidences?

Inflation, annualized rate

- * The pattern is NOT obvious!
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HOW LONG ISTHE LONG-RUN?

ADJUSTED MONEY GROWTH AND INFLATION [0gAM — 05AQ v.s. %AP
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Chart 1

Money Growth and Inflation:

A High. Positive Correlation

Average Annual Rates of Growth in M2 and in Consumer Prices
During 1960—90 in 110 Countries

Infiation
%

Table 1

Correlation Coefficients for Money Growth and Inflation* M o N E Y I I N F LAT I o N I

Based on Data From 1960 to 1990

OUTPUT: LONG-RUN VIEW

9 Coefficient for Each
o Definition of Money
807 Sample MO M1 M2
60 ! All 110 Countries 925 958 .950 . .
- * International comparison study.
<2 Subsamples
40 1
g 21 OECD Countries 894 940 958
20 s 1 14 Latin American Countries 973 992 993
o : 20 40 60 80 100% *Infiation is defined as changes in a measure of consumer prices ® POS |t|Ve mon e)’ grOWth an d I nfl atl O n I S
- Money Growth Source of basic data: International Monetary Fund
robust!
Table 2

Previous Studies of the Relationship Between Money Growth and Inflation

* Positive correlation (Strong) under

Study Characteristics

Time Series

S selected subsample used.

e mosoiames oo Plenty of previous studies have supported
Sies i we  the conclusion as well.

Author T Time Data
(and Year Published) Money Inflation Countries Period Frequency Finding
Vogel (1974) Currency + Consumer 16 Latin 195069 Annual Proportionate changes in inflation
Demand deposits  prices American
countries money growth
Lucas (1980) M1 Consumer United States 195575 Annual
prices
filter stresses low frequencies
Dwyer and Hafer n.a. GDP 62 countries 1979-84 Five-year Strong positive correlation
(1988) deflator averages
Barro {1990) Hand-to-hand Consumer 83 countries 1950-87 Full-pericd Strong positive association
currency prices averages
Pakko (1994) Currency + Consumer 13 former 1992 and Four-guarter Positive relationship
Bank deposits prices Sowviet republics 19493 averages
Poole (1994) Broad money na All countries in 1970-80 and Annual Strong positive correlation
World Bank tables 1980-91 averages
Rolnick and Weber Various Various 9 countries Various Long-period Strong positive correlation

(1994)

averages

for fiat maney regimes




Chart 2
Money and Real Output Growth:
No Correlation in the Full Sample . . .

Average Annual Rates of Growth in M2
and in Nominal Gross Domestic Product, Deflated by Consumer Prices
During 1960-30 in 110 Countries
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Chart 3
... But a Positive Correlation in the OECD Subsample
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Table 3

Correlation Coefficients for Money Growth

and Real Output Growth™
Based on Data From 1960 to 1990

Coefficient for Each
Definition of Money

Sample M0 M1 ¥}
All 110 Countries —. 027 —.050 —.014
Subsamples
21 OECD Countries FO7F 511 518
14 Latin American Countries - 171 239 .243

Source of basic data: Imternational Monetary Fund

MONEY / INFLATION /
OUTPUT: LONG-RUN VIEW

Money growth and output growth has no
correlation under full-sample.

* Among OECD countries, the growth relationship
is “weakly” positive!

* Negative correlation among |4 Latin American
countries.

The relationship is NOT robust!




SHORT-RUN EVIDENCES

* Presenting some evidences related to “how money, monetary policy
and macro aggregates (output, etc.) behave over the course of
business cycles”

* What is business cycle?




DIGRESSION: WHAT IS BUSINESS CYCLE?

* Business cycles!?

* Deviations of the actual from trend

* Recurrent (occurring repeatedly) fluctuations;, with noticeable phases of
business cycles

* Measurement: Cycles are usually represented in terms of % deviation from
trend.




STYLIZED FACTS ON BUSINESS CYCLES:

CYCLICAL PROPERTIES
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WHAT IS BUSINESS CYCLE STUDIES?

* Business cycle studies aim to
* |dentify the source of cycles: Shocks
* How shocks transmit its effect and create the cycle: Shock-propagation

* Normatively, aim to provide policy recommendations: Shock-absorption

* Monetary business cycles
* Extent to which the business cycle is driven by monetary factors.

* How does money/monetary policy generate cycle!




DETRENDED OUTPUT / MONEY / CREDIT:
FRIEDMAND AND SCHWARTZ (1965)
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DETRENDED OUTPUT / MONEY / CREDIT:
FRIEDMAND AND SCHWARTZ (1965)

Corr(money,credit) = 0.33
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PROBLEMATIC

* How interpret the stylized-facts

* Of course, not a causal interpretation!

* Need econometrics inferences!

* Common tools: VAR and FAVAR (study in EE435)




Federal Funds Rate

1963-95

Source: Valerie Ramey (2016)
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VAR EVIDENCES: USA

* Common findings:

* A surprise increase in “FED fund
rate” would causally led to

* Higher unemployment rate
* A decline in real economic activities

* A falling in overall price (CPI level).

* The effect lasts for a several years.



FVAR EVIDENCES:
THAILAND
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Bernanke et.a.t (2005) “Measuring

the effects of monetary policy:
FAVAR approach”

Sripinit (2017) for Thailand

Offers similar findings!
* Financial conditions tightened

e Real economic activities contraction

Effects slowly die own




AGENDA

* Money and real economic activities!?

* Why does money affect output?

* Modern monetary policy model




WHY DOES MONEY AFFECT OUTPUT?

* Interpreting the evidences
* Why money does NOT affect output in the long-term!

* Why money affects out in the short-term!

* Classical v.s. Keynesian interpretation

* Short-run v.s. Long-run aggregate supply




WHY DOES MONEY AFFECT OUTPUT?

* ldealistic 2 monetary neutrality!
* Flexible price/wage

e Perfect information

* Frictions = money generates real-effect!

* Incomplete frictions: New classical interpretation

* Nominal frictions: New Keynesian interpretation




NEW CLASSICAL INTERPRETATION

* New Classical interpretation / monetarist interpretation

* Flexible price/wage

* Lucas’s price misperception

* The famous “Lucas Island model”




NEW CLASSICAL INTERPRETATION

* Agents have incomplete information.

* Each firm does not know what others are doing!

* Firm can only observe its nominal price, but not the relative price.

* Example: Price of its own product, but not other products

* Firm infer about its “relative price”, using partial information.

* Firm choose to produce using their perceived relative price.




NEW CLASSICAL INTERPRETATION

* Lucas’ individual supply curve:
yi =y + a(p; — p°)

p;  observe nominal price
p° ‘expected” overall prices

y;  long-run level when information is complete




NEW CLASSICAL INTERPRETATION

* Lucas’ AGGREGATE supply curve:
y =y talp —p°)

y =2 y‘ (potential output)

(» —0° Prlce surprises




GRAPHICAL VERSION OF LUCAS SUPPLY CURVE

/P LS Y=Y +a(P-P°)
P> Pc<
- J - L R — \SRAS
P < P°< /
- - Y
Y




LUCAS INTERPRETATION

* Nominal increase in CPl can occur because of the surprise in
monetary policy.

* Each firm “misinterprets’ the rise in their nominal price as an
increase in relative price, and voluntarily increases in the production
at the same time.




LUCAS INTERPRETATION

SRAS equation: Y = )_’+a(p — P®)

Suppose a positive AD
shock (increase in money
supply) moves output
above its natural rate and
P above the level people
had expected.

P LRAS

Lucas,




SHORTCOMINGS OF THE INTERPRETATION

* Should the “misinterpretation” last long?

- Information for money stock is continuously updated.

- An unexpected increase in money supply should only
temporary increase the real output.

* Under Lucas’s framework, monetary policy generates short-
lived/temporary effect.




SHORTCOMINGS OF THE
INTERPRETATION

Suppose a positive AD SRAS equation: ¥ =Y +a(P - P*)

shock (increase in
money supply) moves
output above its
natural rate and

P above the level
people had expected.

Lucas,

Lucas,

Over time, e_ p _ pe
P° rises, h-h=F
SRAS shifts up, |
and output returns A \

to its natural rate. ! ) Y,




VERY SHORT-LIVED EFFECT V.S. PERSISTENT
EFFECT INTHE DATA

Empirically, money shock generates
a so called ““persistent effect”

Output
dynamic
implied by
The Lucas
model

Potential GDP
(grows over time)

t0 tl t2 t3 t4 time




NEW KEYNESIAN INTERPRETATION

* New Keynesian interpretation
* Nominal rigidities in price/wage
* Multi-period price settings

* AS is then naturally non-vertical




NOMINAL RIGIDITIES

* Nominal rigidities ?

* Commonly known in any standard macro textbook as price/wage
stickiness.

* Mostly confused with fixed price and flat supply curve.

* What does it mean in the real world for the nominal
price/wage rigidities?




MICRO EVIDENCES ON PRICE SETTINGS
KLENOW AND MALIN (2010)

Number of Price Changes per year (%) in Survey Data |. Survey data for price adjustment of some

Niean randomly selected firms/products

Country Paper =1 1 23 =4 Median (in months)

Austria Ewapil ef al. (20035) 24 51 15 11 1 127

Belgium Aucremanne and Druant (2005) 18 55 18 8 1 11.9

Canada Apirault ef al. (2006) 8 27 23 44 2-3 6.8 A H
Estonia Dabusinskas and Fandwvear (20063 14 43 25 18 1 10.0 2' HOW Often does the sampled fl rm Change Its
Eurc Area Fabiani er al. (2005} 27 39 20 14 1 123 o .

France Loupias and Ricart (2004) 21 46 14 9 1 11.8 P rice inN a )lear'?

Germany Stahl (2005) 44 14 21 21 1 13.5

Iialy Fabiami et al. {2007} 20 50 19 11 1 11.9

Japan Makagawa et al (2000} 23 52 11 14 1 12.5

Luxembourg Lunnermann and Matha {2008} 15 31 >7 27 2-3 a0

Mexico Castanon er al (2008} - - - - - 5.7 0

Nebasads oo wnd Sekn 2006 10 & 15 11 ] 3. Each firm have an unequal frequency of
Portugzal Martins (2005) 24 51 14 12 1 127

Romama Copaciu er al. (2007) - - - - - 4.1 1 h 1

Spain Alvarez and Hernando (2007a) 14 57 15 14 1 11.1 Pr|Ce C ange In a )’ear-

Sweden Apel Friberg and Hallsten (2005} 29 43 & 20 1 127

Turkey Sahinoz and Saracoglu (2008) - - - - - 10

United Eingdom Hall, Walsh and Yates {2000) & 37T 44 14 2-3 g2

United States Bhnder er al. {19958} 10 3@ 29 22 1 E8

4.VWhat’s shown in the last column on the
g e o oo for v aecimg =t lon s e crenees pe veee e ez table represents ‘‘average’ of the duration

are considered (i.e. mean duwation of 1 33 months); for those declaring “twro or three price changes per vear”™,

2.5 price changes are considered (1.e., 4.8 months); for those declaring "one change per vear” a duration of 12

months, and for those declaning “less than one price change per year”, a change every two years 15 considered i n m O nth th at ﬁ rm S kee P th ei r P ri Ce fixed .

(1e.. 24 meonths).



MICRO EVIDENCES ON PRICE SETTINGS

KLENOW AND MALIN (2010)

Price Durations by Category in the U.S. CPI

Durations in Months Posted Regular % of
CPI
Median Mean Median Mean
All iHtems 34 6.2 6.9 8.0 100.0%
Durable Goods 1.8 3.0 1.8 5.0 21.7
Nondurable Goods i4 5.8 7.3 8.3 48.6
Services 7.6 9.4 7.6 9.6 29.7
Raw Goods 1.0 1.1 1.0 1.2 12.0
Processed Goods 44 6.9 7.7 8.9 88.0
Apparel 2.8 2.5 9.2 10.1 7.0
Education and Communication 5.4 0.2 .7 6.3 7.3
Food 3.4 0.9 8.5 9.3 22.4
Home Furnishings 1.9 3.5 2.0 5.4 17.0
Medical Care 10.0 14.2 12.6 14.7 7.8
Recreation 0.3 7.5 9.4 9.8 8.5
Transportation 1.8 3.7 1.8 3.8 24.5
Other Goods and Services 8.6 14.7 12.1 16.7 5.5

Source: CPI-EDB. Data are for the top three cities (MNew York, Los Angeles, and Chicago) from February 1988
through October 2009, Durations are weighted medians or means of imphed durations from weighted average
frequencies within E1.Is. Durables, Nondurables, and Services commeide with 175 National Income and Product
Account classifications. Faw goods mnelude gasoline, motor oil and coolants, fuel o1l and other fuels, electnerty,
natural gas, meats, fish eggs, fresh fruits, fresh vegetables, and fresh milk and cream. Apparel, ete. are Major

Groups 1o the CPI {1998 -onward defimtion).

2.

In each sector; each firm cannot adjust their
price at the same time!

Duration of price stickiness varies across
sectors. (finer disaggregate details)

. Sectoral price rigidities is academically

referred to “unsynchronized adjustment of
products within and across sector”




MICRO EVIDENCES ON PRICE SETTINGS
APHAITHAN AND PYM (2018)

16

i

Distribution of the duration of price changes Mean  Implied Mean Duration , Mean Duration
Category Frequency (months) ) (monthsz)

Food & MNon-Alccholic Beverages 0.23 3.91 : 5.47

2 - : Apparel & Footware 0.03 29.37 | 13.85
: Housing & Furnishing 0.13 7.37 | &6.57

I I Medical & Personal Care 0.07 1303 | 10.10

: Transportation & Communication 0.29 286 | 7.25

7 ] Median = & manthe Recreation & Education 0.04 2288 | 8.79
Tobacco & Alcohelic Beverages 0.11 B.70 I 717

Total CPI 0.20 4.40 : 7.04

| |

S - - Mean Implied Mean Duration | Mean Duration
Sector Frequency (months) (months)
__ Core 0.04 15.13 | 216
Nen-core 0.50 144 | 2.50
i Control 0.34 245 | 5.28
Non-Control 0.12 7.0 | 8.10
Service 0.06 1688 | 9.72
Non-Service 0.26 aa3s | 6.07
o = Durables 0.07 14,38 I B.43
I T . . ! Non-Durables 0.22 4.03 ' 6.87
o 10 20 30 40 Total CPI 0.20 a40 | 7.04
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RATIONALE FOR NOMINAL RIGIDITY /
INFREQUENT ADJUSTMENT IN PRICE

* Why do we want to change price/wage!
* Shocks, e.g. unexpected increase in cost of production
* Why wouldn’t firm/worker change the prices/wages every

single time when they confront with changing
environments!

* Firms: Menu cost / Information-processing cost / search cost

* Workers: nominal wage contract




IMPLICATIONS FOR INFREQUENT PRICE
ADJUSTMENT TO AGGREGATE OUTPUT

SRAS equation: Y = )_’+a(p — P®)

* The implication of infrequent price/wage NKE,
adjustment is captured by the model so called P LRAS NKE;
“staggered price/wage adjustment” NKE,

NKE,

* Each firm/worker sets their own price/wage for N-
period of time, and take turns in adjusting the price.

 Staggered environment: overlapping period of ~ [_____C_IIN(-
price/wage adjustment. [~

* One-time (surprise) increase in money supply can
generate lasting effects; supply slowly adjusts

* Output inertia

* |Inflation inertia



