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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

• To build a prototype “monetary policy model”



AGENDA

• Monetary policy and real economic activities?

• Why does monetary policy affect output?

• Modern monetary policy models

• Chapter 21 – 23 Mishkin (light version)

• Note “IS-MP-PC model” By Karl Whelan (2015)



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

• Econometrics studies on monetary policy and real-economic activities.



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

%∆𝑀 +%∆𝑉 = %∆𝑃 +%∆𝑄



MONEY AND INFLATION
• Evidences?

• The pattern is not obvious!

• Quarterly data!

• Money growth v.s. inflation (YoY)

• Question: How long is long-

run?

Source: Fitzgerald (1999):



HOW LONG IS THE LONG-RUN?

%∆𝑀−%∆𝑄 v.s.  %∆𝑃



• International comparison study.

• Positive money growth and inflation is 

robust!

• Positive correlation (Strong) under 

selected subsample used.

• Plenty of previous studies have supported 

the conclusion as well.

MONEY /  INFLATION /  
OUTPUT: LONG-RUN VIEW



• Money growth and output growth has no

correlation under full-sample.

• Among OECD countries, the growth relationship 

is positive!

• Negative correlation among 14 Latin American 

countries.

• The relationship is NOT robust!

• Interpretation? Correlation v.s. 

Causation

MONEY /  INFLATION /  
OUTPUT: LONG-RUN VIEW



CORRELATION V.S. CAUSATION

• Does money growth “cause” an increase in output growth?

• Money growth might be (negatively/positively) co-moved with 

output growth, due to other factors.

• Example: financial innovations / political instability (weak 

institution)



MONEY /  INFLATION /  
OUTPUT: LONG-RUN VIEW

• Full-sample:  Weak negative 

correlation between inflation 

and output growth!

• OECD: positive!

• 14 Latin American: negative!

• Relationship might be non-

linear!



CORRELATION V.S. REGRESSION ANALYSIS

• Regression model might be a better statistical framework 

• Correlation can NOT shed some light on causation!

• Correlation is ONLY suitable for linear relationship

• Economists usually rely on regression model to fix the drawbacks of 

correlation analysis 

• Causal issue: Running regression, and introduce some controlled variables!

• Flexibility: Regression can address “non-linear” relationship



CORRELATION V.S. REGRESSION ANALYSIS

• Case studies: inflation and output growth

• Running regression 

• (average) Inflation

• Other factors

• Group-specific variable  Dummy variables

• Most studies found that linear “regression” model does not explain the 

pattern well.

• Better approach is the non-linear model!



MONEY /  INFLATION /  
OUTPUT: LONG-RUN VIEW

• Hypothesis:

• Low inflation might not matter. 

• But when it is high enough, things turn 

bad abruptly

• Econometric test: Panel data model, 

with Threshold effect

• Threshold model (very much like 

Dummy variable)

• Why?



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?

• Quarterly frequency ( for 2- 5 years)

• Deviations from the actual from trend

• Cycles are usually represented in terms of % deviation from trend. Why?

• Trend v.s. Cycle decomposition

• Simple growth: Linear trend – e.g.  y(t) = y(0)*exp(kt)

• Statistical trend decomposition: Non-linear trend – e.g. HP-Trend / Filtering



STYLIZED FACTS ON BUSINESS CYCLES: 
CYCLICAL PROPERTIES

Growth correlation Detrending correlation



WHAT IS BUSINESS CYCLE STUDIES?

• Business cycle studies aim to

• Identify 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.
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DETRENDED OUTPUT / MONEY / 
CREDIT:FRIEDMAND AND SCHWARTZ (1987)

Corr(GDP , credit) = 0.35

Corr(GDP , money) = 0.09

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)



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.

• The effect lasts for a several years.



FVAR EVIDENCES: 
THAILAND

• Bernanke et.a.t (2005) “Measuring 

the effects of monetary policy: 

FAVAR approach”

• Sripinit (2017) for Thailand

• Offers similar findings! 



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?

• Idealistic  monetary neutrality!

• Flexible price/wage 

• 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”
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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 =  𝑦𝑖 + 𝛼 𝑝𝑖 −  𝒑𝒆

𝑝𝑖 observe nominal price

 𝒑𝒆 “expected” overall prices

 𝑦𝑖 long-run level when information is complete



NEW CLASSICAL INTERPRETATION

• Lucas’ AGGREGATE supply curve:

𝑦 =  𝑦 + 𝛼 𝑝 −  𝑝

 𝑦 =  𝑖=1
𝑁  𝑦𝑖

𝑁
(potential output)

𝑝 −  𝑝 Price surprises



GRAPHICAL VERSION OF LUCAS SUPPLY CURVE

Y

P LRAS

Y

SRAS

( )eY Y P P  

eP P

eP P

eP P
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LUCAS INTERPRETATION

• Nominal increase in CPI 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

Suppose a positive AD

shock (increase in money 

supply) moves output 

above its natural rate and 

P above the level people 

had expected.  

Y

P LRAS

Lucas1

SRAS equation: eY Y P P  ( )

1 1

eP P

AD1

AD2

2P

1Y Y 2Y 32



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

shock (increase in 

money supply) moves 

output above its 

natural rate and 

P above the level 

people had expected.  

Y

P LRAS

Lucas1

SRAS equation: eY Y P P  ( )

1 1

eP P

AD1

AD2
2

eP 

2P
3 3

eP P

Over time, 

P
e

rises, 

SRAS shifts up,

and output returns 

to its natural rate.
1Y Y 2Y

3Y 

Lucas2
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VERY SHORT-LIVED EFFECT V.S. PERSISTENT 
EFFECT IN THE DATA

time

Potential GDP

(grows over time)

Empirically, money shock generates

a so called “persistent effect” 

t0 t1 t2 t3 t4

Output 

dynamic 

implied by

The Lucas 

model
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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?
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MICRO EVIDENCES ON PRICE SETTINGS
KLENOW AND MALIN (2010)

1. Survey data for price adjustment of some 
randomly selected firms/products

2. How many times does the firm change its 
price in a year?

3. Each firm have an unequal frequency of 

price change in a year. 

4. What’s shown in the last column on the 

table represents “average” of the duration 

in month that firms keep their price fixed.
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MICRO EVIDENCES ON PRICE SETTINGS
KLENOW AND MALIN (2010)

1. In each sector, each firm cannot adjust their 

price at the same time!  

2. Duration of price stickiness varies across 

sectors. (finer disaggregate details)

3. Sectoral price rigidities is academically 

referred to “unsynchronized adjustment of 

products within and across sector” 
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MICRO EVIDENCES ON PRICE SETTINGS
APHAITHAN AND PYM (2018)



RATIONALE FOR NOMINAL RIGIDITY / 
INFREQUENT ADJUSTMENT IN PRICE

• Why do we want to change price? 

• Shocks, e.g. unexpected increase in cost of production

• Why wouldn’t firm change the price every single time when 

they confront with changing environments?

• Menu cost / Information-processing cost / search cost

• What does the firm do under menu cost situation? 

• Optimal (S,s) policy: keep price (s) fixed as long as current price is 

not deviating too much from optimal new price (S).
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IMPLICATIONS FOR INFREQUENT PRICE 
ADJUSTMENT TO AGGREGATE OUTPUT

• The implication of infrequent price adjustment is captured by the 

model so called “staggered price adjustment”

• Each firm sets their own price for N-period of time, and take turns 

in adjusting the price. 

• Staggered environment: overlapping period of price adjustment.

• One-time increase in money supply can generate lasting effects.

• Output inertia

• Inflation inertia
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