Lecture 4.
DPa’r Constant Price




What are the ways to value GDP?

» GDP at current price - the value of
production of goods and services
using prices of the period

. * GDP constant price - the value of
+ GDP using fixed prices of a fixed
= period (called base period)




How to distinguish the two

* GDP at current price is
represented as

PhQ
N-  Py=price af the period 1
. ' Q= volume or quantity at period t

t = reference period of the
estimates




How to distinguish..

GDP constant price is represented as

PoQ;
P, = price at the base period O

Q= volume or quantity at period t

v!:: .



Example: Gross Output of fish at
current price

ltem = 2000 |2001 2002 2003 2004

fish caught (fon) 100 | 120 | 126 (145 200

price’ (th $/ton) 5 6 6 9 12

| PR:(th'S) 500 720 | 756 (1305 |2400

\\(




Example: Gross Output of fish at

constant 2000 price

ltem 2000 2001 2002 2003 2004
fish caught 100 1120 | 126 145 200
(ton)
price/(th $/ton) | 5 6 6 9 12
(, / 5 5 5 5
Po: (th $) 500 #2086 |#£6 (4305 2400
600 630 725 1000
/

i
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What is the use of GDP at
constant price ?

A
NJZZN

GDP constant price represented a
measure of volume of production

- PoQ %Qf Q;

«% —eceeee T ecccfeocee- = ------
"* Po Q-1 P/

q is the grow’rh r'a’re between t-1 fo t
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Example: Estimating annual growth
rate (q) of fish output

tem 2000 (2001 [2002 |2003 [2004
E 0 2 3 4
PoQ:/ | 500/ 600/ 630/ 725/ 1000/
Po?u 500 500 600 630 125

1.000| 1.200 | 1.050 1.151 | .3793

20% 9% 15.1% | 37.9%




How to estimate growth rate g

630
0.1508 or 15.08 %
725 630 + 95 630 95

630 630 630

O
I

[ 1+9=1+0.1508
q  =0.1508 or 15.08 %

\
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How to estimate average annual
growth rate avg ¢

average annual growth rate = geometric
medh =

= \t/ (1+q;) * (1+gp)...(1+q,.1) * (1+q,) 1 °

i -1
= \/ 1.2*% 1.05%1.151*1.379

— S 1 = 1.1892 -1
\/1.9999 1 i ean o 18 990%




How to estimate ... avg q

1.1892 -1
0.1892 or 18.92%




How to estimate GO at constant
orices

GO at current price
GO, =P,Q;
Q,r quantity or volume at fime t
= price at time t

GO at cons’ran’r price at O

60p; = PoQ;
Q; = price at time t
Py = price at time O




How to estimate GO at constant
orices

* Revaluation = multiply the quantity or
volume of t by price at time O

» Deflation = divide the GO at current
price by price relative or price index

.. Wwith base O

-+ Extrapolation = multiply the value at

time O with volume relative or volume

index

(3 —
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How to estimate.. constant prices

* Revaluation = multiply quantity at time t
by price at time O

AEESS

60q+

= QiPo

2000

2001

Ot

100

120

126

Pt

S5

6

500

600




How to estimate.. constant prices

* Price deflation - divide current price
estimate by price relative/price index

60¢+ = QP+ / (P;/Pg)

2000 2001 2002 2003

. QP 500 | 720 | 756 | 1305
P 5 6 6 O
PP, 5/5 | 6/5 | 6/5 | 9/5

Q; P/ | 500 600 630 725

‘..:—:




How to estimate.. constant prices

* Volume extrapolation - multiply base year
value by volume relative or volume index

GOO,T = QoPo ™ Q+/ Qg

/

*
O%O I:)2000

2000)

2000 [2001 2002 [2003
Q: P 500 | 720 | 756 | 1305
Qt 100 | 120 | 126 | 145
Q/Qo 120/ 120/ | 126/| 145/
100 | 100 | 100 | 100
500 | 600 | 630 | 725
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Gross Value Added

» Value added is the difference between
value of output of goods and services
less value of intermediate input

GVA .= 6O ,-IC,

L)
R, ;Z':a.

—
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=2PQ: - 2pQ:



How to estimate GVA at constant
rice

Double deflation (double indicator):

Value added =output at t with prices at base
year O - intermediate consumption at t at

| base year prices 0

{ - GVAy = 60g - ICp = 2P Q: - 2p 9
\_:o

' Volume measure of output and intermediate consumption
are estimated either by revaluation, price deflation
or quantity extrapolation

X
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How to estimate GVA at constant
rice

"-’e-- \’i'
Single indicator
1. when GO at constant price is available

GVAq: = 60¢;™ gvar,

gross output is valued at constant price
multiplied by gross value added ratio of
base per'iodzl’rakes the base year

‘technology)



How to estimate GVA at constant
rice

Single indicator

2. when GVA at current price and price
index are available

GV, = gross value added at current price
PIo,r price index with same base year o




How to estimate GVA at constant
rice

Single indicator

3. when GVA at base year is available and
volume index are available at base year O

. GVAy, = GVA,* QI,,
¢ GVA, = GVA at base year 0
QI+ = volume index at base year O




How to estimate GVA at constant
rice

Single indicator

4. when GVA at constant price of previous
period and volume index are available

{‘ GVAg, = GBVAy, 1 ™ (QTy:/ QT+ )
' 6VAg ;1 = GVA at constant price of time t-1
QI ; =volume index for time t

QIy4.; =volume index for time t-1



Change in Value Added

* Measure change in value added of industry
GVA,, YPQ: -2p:

e
N —

& In the formula q represent the growth rate
L of gross value added from base year period
O to current period t.



How to estimate other
transactions of GDP

Revalua'l'lon
| Price deflation
@ Volume extrapolation




Data for estimation

Value data

- gross receipts, sales, value of export,
value of imports, etc..

ﬁPmce data
\( S .
.. - unit value of export or import,

7 :

f consumer price index, tuition fees, etc...
Volume data

9\| - fish catch, tourist, hotel guest nights,
enrollment, quantity of imports, etc..
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Types of Price Indices

o * Price indices of output of similar

industry

Price indices of all or major
intermediate consumption goods and
services

* Price indices of component of value
added




Types of Price Indices

o -y

: Pmc i:dices of same commodity
groups from CPI, WPI or other

existing indices (although not very
appropriate because these are
generally Laspeyre's type)
"+ General price index
o\ « GDP deflators ( GDP at current /GDP

* |
- at constant




Assumption in Deflation of Value
Added

Single indicator- ( single deflator)
1. No change in production technology

2. Where Laspeyres type of price
indices are used, composition of
industry production remain the same
as base year




Assumption in Deflation of
Value Added

3. Same rate of change in prices of output ¢
and intermediate consumption -

4. When CPI, WPT or other price indices "
20 ﬁ‘ on final demand are used for deflation, /&
... rate of change in trade mark up,
product taxes and transport prices is
assumed to be the same as producers
price.

A

ER

/'A'



Types of Volume Indicators

* Volume index of output of industry

( production index)

* Volume index of factor of production
-~ (employment,vehicles, etc. )

”' Volume index of use of goods and
= services ( exports, tourist arrivals,
etc..)




Assumption in Extrapolation of Value
Added

1. No change in production technology

2. No change in composition of goods |
and services e

3. Indicator used is approximate
measure of volume of goods and
services

HEESEN



Base Period for Volume Measure

1. Fixed based - >P ,Q .
The price is fixed for period O

(;;‘% 2. Chain based I~ ZP t-IQ ¥

The price of the volume measure is
based on the previous period -1




Types of Indices

RN

Laspeyres index : base year is past year

. Lp=ZPQy/ IPQ,
% The quantity or volume is fixed for period 0
Volume index

| 'Lq = 2PogQ:/ 2P oQy
The price is fixed for period O

‘l
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Types of Indices

Paasche index : base year is current year

¥

) Price index
f‘d sz xR tQt/ 2.P OQt

é‘& The quantity or volume is period t

RN

QM

—

Volume index

Pq = 2PQ./ 2PQ,
" The price is period t



Types of Indices

RN

Fishers index : base year is current year

) Price index

b if = = A
(Lp*Pp)~1/2
" Volume index

:F{Ié' = {CPoQ:/ 2P Qo) * CPQ:/ ZPQo )}/?
- (LgrPg) 2

*
*






