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Lecture 2 Handout

Jonathan Chiu

Section 2.2    Real GDP & Price Index

Section 2.2.1 Nominal & Real GDP

	
	
	Apples
	Oranges

	Year 1
	Q1
	50
	100

	
	P1
	$ 1
	$ 0.8

	Year 2
	Q2
	80
	120

	
	P2
	$ 1.25
	$ 1.6


A. Nominal GDP

Year 1:   $ _______ + $ _______ = $ _______

Year 2:   $ _______ + $ _______ = $ _______

% change in Nominal GDP = 
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B. Real GDP

Choose a base year & calculate real GDP using base year prices

(1) Choose Year 1 as base year.

Year 1:  $  ____________

Year 2:  $1x 80 + $0.8x 120 = ____________

% increase in real GDP = 
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(2) Choose Year 2 as base year.

Year 1:  $1.25x 50 + $1.6x 100 = ____________

Year 2:  $  ____________

% increase in real GDP = 
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Conclusion: Choice of base year matters!

(3) Chain-weighting

% change in real GDP for two adjacent years is calculated using the average prices for the two years 

	
	
	Apples
	Oranges

	Year 1
	Q1
	50
	100

	Year 2
	Q2
	80
	120

	Average Price
	
	$ 1.125
	$ 1.2


Real GDP

Year 1:  $1.125 x 50 + $1.2x 100 = ____________

Year 2:  $1.125 x 80 + $1.2x 120 = ____________

% change in real GDP = __________%

Section 2.2.2    Price Indices: Measure of Price level

(1) Implicit GDP price deflator:  (Nominal  GDP)/(Real GDP) x 100%

	
	
	Year 1
	
	
	Year 2
	

	
	Nominal GDP


	Real

GDP
	Implicit Price Deflator
	Nominal GDP
	Real GDP
	Implicit Price Deflator

	base year = Year 1
	130
	
	
	292
	
	

	base year = Year 2
	130
	
	
	292
	
	

	Chain-weighing
	130
	
	
	292
	
	


(2) Consumer price index (CPI)

· Choose a base year

· Get the quantities of goods bought by the average consumers in the base year

· Use these quantities as weights to calculate the CPI in each year

Current year CPI = 
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	Apples
	Oranges

	Base Year
	Q1
	50
	100

	
	P1
	$ 1
	$ 0.8

	Current Year
	Q2
	80
	120

	
	P2
	$ 1.25
	$ 1.6


Current year CPI 

= 
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Ch 3: Business Cycle Measurement

3.1 Regularities in GDP Fluctuation

[image: image6.png]Real GDP Fig1
Features:

ime




3.2 Comovements: variables fluctuate together in regular patterns

- Correlation coefficient = Correl (X,Y)

 0 < Correl (X,Y) ( 1:

     

 -1 (  Correl (X,Y) <0:

 Correl (X,Y) =   1 :

 Correl (X,Y) = - 1 :

 Correl (X,Y) =   0 :

(1) How to compute Correl (x,y)?  

Variable 
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Variable 
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Mean of 
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Mean of 
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Variance of 
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Variance of 
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Standard Deviation of 
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Standard Deviation of 
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Covariance between 
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Correlation coefficient between 
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Example:

	X
	Y

	1
	2

	2
	4

	3
	6



[image: image17.wmf]X

=



_______________; 


[image: image18.wmf]Y

=


_______________

VAR(X) = 
______________________________________

VAR(Y) = 
______________________________________

SD(X) = 
_______________; 

SD(Y) = 
_______________

COV(X,Y) = 
______________________________________

Correl (X,Y)= ______________________________________ 

(2) Time Series Plot

[image: image19.png]Fig 2 (a)





(3) Scatter Plot

[image: image20.png]




(4) Lead-Lag Pattern

- X is a ______________ if it tends to aid in predicting the future of real GDP

- X is a ______________ if it tends to aid in predicting the future of real GDP

- X is a  ______________ variable if it is not leading or lagging

[image: image21.png]Fig 4 (c!





(5) Cyclical Variability

- measured by standard deviation

[image: image22.png]Fig5 (a) Fig 6 (b)





(6) Cross-Correlogram

· First row reports the standard deviation of GDP & the correlation between GDPt and GDPt-j.

· Each of the remaining rows reports the standard deviation of variable X & the correlation between GDPt and Xt+j.

	
	
	Cross correlation of real GDP

	Variable
	S.D.
	X(t-1)
	X(t)
	X(t+1)

	GDP
	SD(GDP)
	Correl(GDPt-1, GDPt)
	Correl(GDPt, GDPt)
	Correl(GDPt+1, GDPt)

	X
	SD(X)
	Correl(Xt-1, GDPt)
	Correl(Xt, GDPt)
	Correl(Xt+1, GDPt)


How to check the cyclicality, lead/lag & volatility?

(1) Degree of co-movement with real GDP (cyclicality)

Check the Correl(Xt, GDPt) in the X(t) column

- 
close to   1
:  ______________

· close to –1
:  ______________

· close to   0
:  ______________

(2) Phase shift (Lead-lag pattern)

Fix a row, find the largest correlation coefficient in ABSOLUTE terms

- 
If largest in column X(t-j)
: __________________

· If largest in column X(t+j)
: __________________

- 
If largest in column X(t)
: __________________

(3) Amplitude of fluctuations (volatility/variability)

Compare the SD(X) with SD(GDP)

-
If SD(X) > SD(GDP)

: __________________

-
If SD(X) < SD(GDP)

: __________________

Example:

	
	
	Cross correlation of real GDP

	Variable
	S.D.
	X(t-1)
	X(t)
	X(t+1)

	GDP
	0.9
	0.5
	1
	-0.5

	X
	0.1
	0.1
	- 0.3
	0.6


Cyclicality of x
:

Lead/Lag of x
:

Volatility of x
:

 Cyclical Behavior

	
	Volatility


	Cross Correlation of Real GDP

	Variable
	(% Std. Dev.)
	X(t-5)
	X(t-4)
	X(t-3)
	X(t-2)
	X(t-1)
	X(t)
	X(t+1)
	X(t+2)
	X(t+3)
	X(t+4)
	X(t+5)

	Real GDP


	1.71


	-0.03
	0.15
	0.38
	0.63
	0.85
	1.00
	0.85
	0.63
	0.38
	0.15
	-0.03

	Consumption


	1.25


	0.25
	0.41
	0.56
	0.71
	0.81
	0.82
	0.66
	0.45
	0.21
	-0.02
	-0.21

	Investment


	8.30


	0.04
	0.19
	0.39
	0.60
	0.79
	0.91
	0.75
	0.50
	0.21
	-0.05
	-0.26

	Employment


	1.06


	-0.18
	-0.04
	0.14
	0.36
	0.61
	0.82
	0.89
	0.82
	0.67
	0.47
	0.25

	Price level


	1.82


	-0.50
	-0.61
	-0.62
	-0.62
	-0.64
	-0.68
	-0.43
	-0.31
	-0.17
	-0.04
	0.09

	Money

 
	1.91


	0.48
	0.60
	0.67
	0.68
	0.61
	0.46
	0.26
	0.05
	-0.15
	-0.33
	-0.46

	
	
	
	
	
	
	
	
	
	
	
	
	


Summary of Business Cycle Facts

	
	Cyclicality
	Lead/Lag
	Variability Relative 

to GDP

	Consumption


	
	
	

	Investment


	
	
	

	Employment


	
	
	

	Price level


	
	
	

	Money
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