METHODOLOGY FOR ESTIMATING
QUARTERLY GDP



QUARTERLY ESTIMATES OF GDP BY PRODUCTION APPROACH

I ntroduction

1.1 The Central Statistical Organisation (CSO)oadtrced the quarterly estimates of
Gross Domestic Product (GDP) on 30.6.1999. Thenastis released in June 1999 were the
estimates for the fourth quarter-Q4 (January-March)financial year 1998-99, both at
constant and current prices. The Quarterly Gross\&stic Product (QGDP) estimates are
now released by the CSO on the last working dagr &fto months of the end of a quarter.

1.2  The production approach used for compilingQia&v/A estimates is broadly based on
the benchmark-indicator method. In this method, dach of the industry-groups, namely,
agriculture, forestry, fishing, mining, manufachgj electricity, gas and water supply, trade,
hotels and restaurants, transport, storage and camoation, banking and insurance, real
estate, ownership of dwellings and business sesvened public administration, a key
indicator or a set of key indicators for which datavolume or quantity terms is available on
quarterly basis, are used to extrapolate the vafueutput/value added estimates of the
previous year. For example, in the case of aguoellsector, the set of key indicators are the
guarterly estimates of agriculture production fadividual crop level) and in the case of
manufacturing sector, the key indicators are thaexnof industrial production (at 2-digit
industry group level). The estimates of GVA byustty are compiled by extrapolating value
of output or value added with relevant indicatdnsthis method, annual forecasts of GVA
estimates and corresponding estimates for all gugadf the current year are prepared all the
time (even while preparing Q1 estimates, projedtifum Q2, Q3, and Q4 are made, based on
available data on forecasts, targets, and othdtiayxinformation) for the current year and
make them consistent with the annual forecastsP Gade on this information. In general
terms, quarterly estimates of Gross Value AddedAlsae extrapolations of annual series of
GVA. Therefore, for the first two quarters, the Q&¥re extrapolations of annual series of
revised estimates of GVA of the previous year @daon 31 May every year and for the
last two quarters the QGVA is based on the Quitknedes of the previous year released on
31* January. Estimates of GDP are obtained by addliegetxes on products less subsidies on
products to the estimated GVA.

1.3  The quarterly GVA estimates of different sestat constant prices are compiled
according to two methods — (i) Estimating valueootput and material inputs and then
deriving gross value added (ii) Estimating GVAngssome physical indicators. In the case
of industries, agriculture, forestry, fishing anthmg, value of output and material inputs are
estimated and then gross value added is obtainechn®@dity-level value of output at
constant prices of the previous year is extrapdlateh the growth in production of the
particular commodity during the reference quarterthese industries, for those commodities
for which quarterly production data is not avaightheir values of output are first estimated
for the entire year using the trend available ftbm past years’ data, and the annual estimate
is apportioned equally among the four quarterdhefytear. The quarterly value of output of
each of these four industries is the sum of valueutput of individual commodities within
these four industries. For estimating the quartealye of inputs in these four industries, the
previous year’s input-output ratio (based on quéstimates) is applied on the quarterly
estimated value of output, separately for eaclhede four industries.



1.4 In the case of all other industries, the gnalsie added estimate for the reference
quarter is directly estimated at different disagated levels (for example, in the case of
manufacturing at 2-digit National Industries Cléisation (NIC) level) by extrapolating the
estimated GVA of the same quarter of the previaer with the growth rate observed in the
physical indicator during the reference quarter

1.5 The quarterly GVA estimates for different intlies of the economy were prepared in
the first instance at constant prices for the y&886-97 (which is the starting year for the
QGVA data), by apportioning the annual outpuldtd@VA estimates of 1996-97 of various
industries into the four quarters of the year, 1996n the basis of the quarterly performance
of identified physical indicators of the respectsectors. For the few industry groups for
which no quarterly data is available on the physiwdicators, the annual output/ GVA was
apportioned equally among the four quarters ol/tee.

1.6  For compiling the estimates at current pricesiljirthe implicit price deflators are
estimated using the data on prices available fioewtholesale and consumer price indexes
of the respective industry groups. These indusise implicit price deflators are then super-
imposed on the QGVA estimates compiled at congbaices, to obtain the industry-wise
estimates at current prices.

2. Estimates at constant Prices

The industry-wise details of the methodology ofireating the QGVA estimates at
constant prices is described in the following peaphs.

21  Agricultureincluding livestock

For estimating the quarterly value of output ofsthndustry, commodity-wise
quarterly agriculture production data is requiredowever, agriculture production data is
available only by two seasons (kharif or summer eaid or winter). In order to compile
estimated quarterly agriculture production from Heason-wise production data, the India
Crop Calendar (ICC), 1998 is used. The ICC prestrd calendar of harvesting operations.
This document gives the periods of harvesting opsrin different seasons/states. Using the
season-wise production data and the ICC1998, theisily of Agriculture prepares the
estimates of quarterly agriculture production dfedtent crops.

The above method of compiling quarterly agricultump production estimates
assumes that the entire production of a particstigiie/season/crop occurs in the harvesting
period. By adopting this method, the total estirdatgriculture production during the four
guarters of a financial year (April to March) wile different from the one relating to the
agriculture year (July to June). However, for aaimational accounting purposes, the CSO
has been adopting the total crop production ingaitalture year as that in the financial year.
The two estimates of annual crop production differthe extent of the difference in
production during April-June period of the two sessive years. Therefore, in order to



ensure consistency between the quarterly GVA estsnand the annual GVA estimates, the
agriculture production estimates in the four quartef a financial year are adjusted on a
prorata basis to that of the total production & &igriculture year.

The crops for which the quarterly production datavailable are rice, wheat, jowar,
bajra, barley, maize, ragi, small millets, granm, twuad, moong, other kharif pulses, other rabi
pulses, groundnut, sesamum, rapeseed and mustaekd, castorseed, safflower, niger seed,
coconut, sunflower, soyabean, cotton, jute, mesaahemp, blackpepper, dry chillies, dry
ginger, turmeric, arecanut, cardamom, coriandegtpptapioca, garlic, sweet potato, banana,
onion, sugarcane, tobacco and guarseed.

QGVA is estimated separately for (a) Principal Grépr which quarterly production
data is available. (b) Other crops for which prdgircdata is available with a time lag. When
production data is not available at the time of poation of quarterly estimates, the annual
estimate is first prepared by log-linear estimatitamgets, or likely estimates announced by
the Ministry of Agriculture. The annual estimatebguction of such crops is apportioned
among quarters on the basis of pattern observddsinfew years. The commodity-level
value of output for the reference quarter is thetineted by extrapolating the estimated
commodity-level value of output at constant prioéshe same quarter of the previous year
with the growth in production of particular commiydiluring reference quarter.

In the case of livestock products, quarterly estamaf production are available for
the three major items, namely, milk, egg and wdodm the Department of Animal
Husbandry and Dairying, Ministry of Agriculture. @be estimates are compiled through
special tabulations of the questionnaires on anmiegrated Sample Survey. This survey is
conducted in three seasons, namely, summer, raishyvanter, primarily to estimate the yield
rates of production per different categories/agesits of animals. As quarterly data is
available with a time lag, the annual productiotada apportioned among quarters on the
basis of previous year’s distribution. Annual esties of milk, egg and wool production for
the current year are provided by the Departmemiromal Husbandry and Dairying. Using
this quarterly production growth, the value of autpor the reference quarter is estimated.
In the case of other livestock products, the anestimates for the current year are prepared
using log-linear estimation techniques. The anegtimate is apportioned among quarters on
the basis of previous year’s distribution. The ¢grdy value of output of agriculture is the
sum of the value of output of individual commoditia the agriculture and livestock sector.

Quarterly data on inputs of agriculture sectorraweseparately available, as the cost
of cultivation studies have an annual periodicitlgerefore, for estimating the value of inputs
of agriculture and livestock sector for the refeeiguarter, the annual input-output ratios of
the previous year are adopted. The quarterly G¢thmate for the agriculture sector is
obtained as the difference between quarterly estsnaf value of output and material inputs.

Government operated irrigation activity GVA is agnted for by first estimating the
activity for the year and then apportioned equilihe quarters

2.2 Forestry

In the absence of quarterly production data on maja minor forest products, the
annual estimates of the current year are firstgneshy separately for the three items, namely
industrial wood, fuelwood and minor forest produdby using the log-linear estimation
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techniques. The estimated value of output of toygwoducts during the reference quarter is
taken as 1Mone-fourth of the annual forecast of value of otipiuforestry products. The
inputs of forestry sector are taken to be 10 pet oé value of output, both for the annual
estimates and the quarterly estimates.

2.3  Fishing

The quarterly estimates of production of inland amarine fish are available from the
Ministry of Agriculture. Using this quarterly prodtion data, quarterly estimates of value of
output of inland and marine fish are compiled. tAs quarterly production of inland and
marine fish are generally available with a time, fdog, annual production is estimated on the
basis of average growth observed in the last fearsyeThe annual estimated production is
apportioned among quarters on the basis of prapwtivorked out from the quarterly data of
the previous year. Using this quarterly productiama, quarterly estimates of value of output
of inland and marine fish are compiled. The estémd value of input is derived on the basis
of previous year’s input-output ratio.

24  Mining

The data on production of coal, crude petroleum thiedindex of Mining, are available on
monthly basis. These data were used to apportiotua values of output of crude
petroleum, coal and other major and minor mineralspectively of the year 1996-97 into the
four quarters of 1996-97. The estimates of injouthie mining sector for the four quarters of
1996-97 were derived separately for fuel minerald all others, based on the annual input-
output ratios (taken from National Accounts staigjtfor these minerals for the year 1996-
97.

For the reference quarter, the quarterly produatiata on crude petroleum, coal and
the IIP of Mining are used to estimate the valuesubput of crude petroleum, coal and other
major and minor minerals, respectively. The comityddvel value of output for the
reference quarter is estimated by extrapolating éeemated commodity-level value of
output at constant prices of the same quarter ef gtevious year with the growth in
production of particular commodity during referenperter. The quarterly value of output is
the sum of the value of output of crude petroleaaal and other major and minor minerals.
The quarterly values of inputs are estimated séglgréor fuel minerals and all others by
applying previous year’s input-output ratios on thearterly estimated values of output of
these minerals.

25  Manufacturing

GVA estimates for the initial year for both marutfaing registered and unregistered
sector were prepared by apportioning the annual @sthnates at 2-digit level into the four
guarters of the initial year with the help of cepending quarterly Industrial production data
at 2-digit level.

The gross value added at 2-digit level (NIC) fag thference quarter is estimated by
extrapolating the estimated gross value addeddgiRievel at constant prices of the same
quarter of the previous year with the growth obedrin IIP at 2-digit level during reference
quarter. The quarterly value added is the sum lnfevadded estimated at 2-digit level.



2.6  Electricity, Gasand Water Supply

The indicator for the electricity is taken to bee ttnonthly 1IP of Electricity. The
guarterly index data was used to apportion the an@¥A of the industry for the year 1996-
97. The value added for the reference quarter tismated by extrapolating the estimated
value added at constant prices of the same quefténe previous year with the growth
observed in IIP of Electricity during reference gaa For gas and water supply industry
groups, the annual forecast is first made usingptme trends and the same is apportioned
equally among the four quarters of the year.

2.7 Construction

The key indicators of thpucca(modern typgconstruction are taken to be the production of
cement, steel, bricks and tiles and the Indexidbitrial Production (1IP) relating to fixtures
and fittings, monthly data on which is availablétilising this quarterly data, the annual
GVA estimate of pucca construction was apporticiegfdur quarters for the year 1996-97.
For thekutcha(with locally available materia)sonstruction part of GVA of construction
sector, the annual GVA estimate, 1996-97 was ajgped equally into the four quarters of
1996-97.

For the quarterly GVA estimates, tpacca construction part is compiled using the growth
observed in the production of cement and cementlymts (using the indicator cement
production ), iron and steel (using the indicateesconsumption), bricks and tiles (using the
indicator coal production) and timber and round @dqasing the indicator IIP-wooden
fixtures). For thekutcha construction part of GVA of construction secttre annual forecast
is first made using the past trends (which are dase actual data) and the same is
apportioned equally among the four quarters ofytas.

2.8 Trade, Hotels and Restaur ants

The annual GVA estimate of the initial year was @apipned into the four quarters
based on Quarterly index of gross trading incom&T(. The QGTI was compiled using
information on quarterly output of agriculture,dstock, forestry, fishing, mining, registered
manufacturing, unregistered manufacturing and ingpegparately.

The GVA for the reference quarter is estimated Xtyapolating the estimated value
added at constant prices of the same quarter girthaous year with the growth observed in
Quarterly Index of GTI during reference quarter. QGor the reference quarter is
computed, using the quarterly growth in value ofpati of commodity producing sectors
(agriculture, livestock, forestry, fishing, miningegistered manufacturing, unregistered
manufacturing and imports)

29 Railways

Quarterly data on the two key indicators of thester, namely, passenger kilometers
and net tonne kilometers are available. Using diaite, a single weighted average quantum
figure is computed, with the earnings from passenged freight as weights. The annual



GVA estimate of 1996-97 was apportioned into ther fquarters of 1996-97, using this
indicator.

With the help of quarterly data on the two key @adors of this sector, namely,
passenger kilometres and net tonne kilometres, ightesl average quantum figures is
computed for the reference quarter. Using the troate observed in this indicator for the
reference quarter, the quarterly GVA of the refeeequarter is estimated for the railways.

210 Transport Other Than Railways

The data on indicators of this sector, namely,kstdccommercial vehicles (estimated
from sales of commercial vehicles), and passenglemktres flown and freight tonne
kilometres flown, in the case of civil aviationgaavailable on quarterly basis. Cargo handled
at major ports is available on a monthly basis. Thuarterly data on production of
commercial vehicles, cargo handled at major pgassenger kilometres flown and freight
tonne kilometres flown, in the case of civil aviatiare used to compile the GVA estimates
for the reference quarter of the sub-sectors, pandy road, water and air. For the sub-
sector, services incidental to transport, the ahfaracast is first made using the past trends
and the same is apportioned equally among thedoarters of the year.

Using the respective quarterly data of these indisdor the year 1996-97, the annual
GVA estimates of 1996-97 for the three componehthis sector, namely, road, water and
air, was apportioned into the four quarters of 2996 In the case of services incidental to
transport, on which no quarterly data is availatile, GVA estimate of this sub-sector for the
year 1996-97, was apportioned equally into the tpuarters of 1996-97

211 Communication

The data on postal and telecommunication revenas previously available on
monthly basis. Using this data and in conjunctiotin the wholesale price index, the annual
GVA estimate of this industry for the year 1996-@as apportioned into the four quarters of
the year 1996-97.

Due to non-availability of postal and telecommatiien revenue data on a timely
basis at present, for the quarterly estimatesinttieator used is the total stock of telephone
connections (including wire line and wireless) ke tcountry. Monthly data on stock of
telephones is available. The growth observedisitidicator is used to estimate the GVA of
the industry.The stock of telephones include wagland land line connections.

212 Banking And Insurance

For the banking industry, the physical indicatothe sum of aggregate deposits and
bank credits (deflated by the wholesale price indébhe data on these items is available on
monthly basis. With the help of this quarterlyalahe annual GVA estimate of banking for
the year 1996-97, was apportioned into the fourtgusof the year 1996-97. For insurance,
the physical indicator for the life insurance comeot is the quarterly net insurance
premiums (deflated by the wholesale price indeXhe data on these items is available on
quarterly basis. Using this quarterly data, theuahrGVA estimate of the life insurance
component for the year 1996-97, was apportionealtim¢ four quarters of the year 1996-97.
For the non-life insurance component, the indicaéden is the non-life fund (gross less
claims) deflated by the wholesale price index. sTdata is available on quarterly basis.
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Using this quarterly data, the annual GVA estinaftéhe non-life insurance component for
the year 1996-97, was apportioned into the fountgua of the year 1996-97The value
added of the respective sub-groups of the bankmiasurance industry for the reference
guarter is estimated by extrapolating the estimatdde added at constant prices of the
same quarter of the previous year with the growdkeoved in physical indicators of this
sector during reference quarter.

2.13 Real estate, Ownership of Dwellings and Business Services

Annual estimates are first compiled on the basiavefrage of the growth observed in
the past few years in the case of unorganised rsdedo private organised sector of Real
estate and computer relating services, growth\WA@s derived from quarterly financial
results of companies are used. The annual figuoesiled is equally apportioned between
quarters.

2.14 Public Administration and Defence

The indicator for deriving the quarterly GVA estimas the revenue expenditure of the
government net of interest payments. Governmeneredipure is estimated for each quarter
for compiling current price estimates. Monthly emgigure of central government is available
from CGA website. Data pertaining to State goveminexpenditure is provided by the State
Government. But as there is a time lag in recefpguarterly expenditure from states, the
annual expenditure is quarterised on the basisuafterly proportions derived from central
government expenditure. This quarterly data onatiedl (with CPI-IW) revenue expenditure
of central government was used to estimate theteaiGVA of the industry for the year
1996-97.The value added at current prices for #ference quarter is first estimated by
extrapolating the estimated value added at cupgogs of the same quarter of the previous
year with the growth observed in government expgenglinet of interest payments during
reference quarter. The current price estimate dairsdd is then deflated with CPI(IW) to
obtain estimates at constant prices.

2.15 Other Services

The estimates of GVA of “other services” consisttwb components, namely, the
public sector component and the private sector corapt. For the quarterly estimates, the
indicator used for the public sector part is thensas that used in the public administration
and defence. For the private sector part, thearfotecast is first made using the past trends
and the same is apportioned equally among thedoarters of the year.

216 QGDP estimatesat market prices

The sum of all industry-wise GVA at constant prigdss taxes on products less
subsidies on products at constant prices is the B@Dconstant prices which is at market
prices. Quarterly current price estimates of tamesproducts are compiled using monthly
data on tax revenue. Subsidies for the referenaeigdirst compiled by applying the growth
observed in explicit subsidies on the previous 'gesubsidy figure worked out on the basis
of actual analysis of central and state budgetss ahnual data on subsidies are distributed
among quarters on the basis of government expeadi@onstant price estimates of taxes on
products are compiled by volume extrapolation (We2d average growth in volume of



output of manufacturing, services and imports) enthe case of subsidies, GDP deflator is
used.

3. Estimatesat current prices

The QGDP estimates at current prices are compijeduperimposing the Wholesale Price
Index/CPls on the QGVA estimates at constant praemajor industry group level. This is
done by estimating the industry wise implicit prideflators (IPDs) for each quarter, using
the relevant price indexes, for the reference guaithe IPDs are worked out as ratio of
GVA at current prices and GVA at constant pricdse QGVA estimate at current prices for
each industry equals the product of QGVA for tharter at constant prices and the IPD for
the quarter of that industry.

4, QGDP at current market prices

The sum of all industry-wise QGVA plus taxes ondarcts less subsidies on products is the
QGDP at current market prices. Quarterly curremtepestimates of taxes on products are
compiled using monthly data on tax revenue. Anndela on subsidies available from
government budgets are distributed among quarteithe basis of government expenditure
net of interest payments.



QUARTERLY ESTIMATES OF GDP BY EXPENDITURE APPROACH

1. Introduction

1.1  The Quarterly estimates of GDP were releasethiofirst time on 30.6.1999 for the
guarter Jan-March, 1999 compiled through productipproach. However, the Quarterly
estimates of GDP compiled through expenditure aggdravere released for the first time on
31.5.2007 and the estimates were as per the nees sdrnational accounts from 2004-05
(the new base year) onwards.

1.2 In expenditure approach the GDP is estimatedhassum of final consumption
expenditures (of Households, NPISH and Governmeathss Fixed Capital Formation,
Change in Stocks, Valuables and net exports. Bidbntext, the quarterly estimates of GDP
are estimated separately for each quarter for réifte final expenditure categories viz.
Government Final Consumption Expenditure (GFCEjyva®e (assumed to be Households
and NPISH together) Final Consumption ExpendituRFGE), Gross Fixed Capital
Formation (GFCF), Change in stocks, Valuables artléXports. These estimates are first
estimated at current market prices. Thereaftersteon price estimates are obtained by using
appropriate deflators.

2. Methodology for estimating QGDP Estimates

2.1  The procedure for arriving at quarterly estesafor different final expenditure
categories are explained in the succeeding paragrap

Government Final consumption expenditure (GFCE)

2.2 Annual current price estimate for the refereyear is first compiled using the growth
rate observed in combined revenue expenditure ofreeand states on the annual GFCE
estimate compiled for the previous year. Quartedyimates of GFCE for the reference
guarter are then obtained by using growth rate rgbdein the combined quarterly
expenditure of Central and State governments nehtefest payments. Monthly data on
central government expenditure net of interest s available from the website of
Controller General of Accounts (CGA), DepartmentEafpenditure, Ministry of Finance is
used for working out quarterly expenditure of Cahttovernment. Data pertaining to State
government expenditure is provided by the Statee@uowent. But as there is a time lag in
receipt of quarterly expenditure from states, thenual budget expenditure (BE) is
guarterised on the basis of quarterly proportiorsived from previous years’' state
expenditure. For constant price estimates, a weijlaverage of CPI and WPI is used as
deflator. The ratio of CPl and WPI is based ongtaportion of Compensation of employees
and Purchases of commodities and services in@dakrnment expenditure. This is done for
each quatrter.
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Private Final Consumption Expenditure

2.3 First, the annual estimates of the referenee gecurrent prices are compiled. For the
commodity-wise estimates of PFCE, physical indicatare used for each commodity of
expenditure. These indicators in respect of agucal commodities are the trend growth in
consumption of food items. For the manufactureddgathe indicators used are the IIP. For
the services, indicator used is the output of sessias estimated for compiling Gross value
added (GVA) of services using production approddte annual current price estimates so
obtained are apportioned to quarters on the bdsmoportions derived from bench mark
estimates in the case of food items. (QuarterisEG@HE° data for the year in which the
consumer expenditure survey was conducted, forrasbdnchmark estimates.) For other
items, the distribution is on the basis of quayterioportion of output of relevant groups. For
compiling constant price estimates, a weightedayenof CPl and WPI is used as a deflator.

Gross Fixed Capital Formation

2.4  Estimates of GFCF are compiled separatelydpiConstruction, (b) Machinery and
Equipment (c) Software.

2.5  GFCF for construction is estimated by the f@itgy method.

(i) Annual estimates of value of output of construct®restimated by multiplying the GVO
to GVA ratio of the previous year to the GVA conegil for the current year by using
production approach.

(i) Value of repair and maintenance (RM) is ob&irby multiplying the RM to GVO ratio
of the previous year to value of output of congiarcin (i) above.

(iif) By subtracting RM obtained in (ii) above frothe value of output obtained in (i) above,
GFCF in respect of construction component is obtiin

(iv) Quarterly estimates are obtained by applyingrterly proportion of GVA available from
production side.

2.6 Annual estimates of GFCF in respect of mackiaed equipment at current prices is
compiled by using two indicators,viz., (a) IIP foapital goods available from the use-based
classification superimposed by WPI of appropriateug and (b) data on imports/exports of
machinery and equipment. The growth rate obseivetiese indicators is applied on the
annual estimates of the previous year to obtairctineent price estimates.

2.7 For estimating the GFCF in respect of softwgrewth in GVA in Software services
as obtained from RBI company finance studies isl @sean indicator.

2.8  Annual estimates of GFCF in respect of mrary and equipment at constant prices is
compiled by deflating with appropriate price indekhis price index is obtained by
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multiplying the WPI growth of appropriate group dme implicit price deflator of the
previous yeatr.

Change in stocks

2.8  Average growth of agriculture, manufacturingl anining (at current and constant

prices) industry is used to extrapolate the anfigare of the previous year. This annual

estimate is apportioned into quarters on the lHsstimated output of manufacturing sector.
Private corporate stock and food stocks figuresatse examined separately for checking the
consistency.

Valuables

2.9 Net imports of valuables mainly covering goltlssilver, and gems and jewellery
available from DGCIS and Growth in relevant IIP italale from MOSPI are the indicators
used for estimating Valuables. Annual estimate afudbles (mainly covering gold and
silver, and gems and jewellery) is compiled by addvalue of net imports (after adjusting
for value addition done in India on the importeduadles) and domestic production. The
constant price estimates is compiled by using GEffatbr.

2.10 However, when commodity-wise details of impadata is not available at desired
level of dis-aggregation, growth in the relevarR ik used as an indicator. Current price
estimates is compiled by superimposing the GDRatflgrowth on the IIP growth.

Net Exports

2.11 For estimating Exports and Imports at curpgittes, data on Invisibles from Balance
of Payments data released by RBI and quarterly aiataerchandise trade from Ministry of
Commerce (DGCIS) are used. For estimating expoddraports at constant prices weighted
GDP deflators are used. As the Unit value indidesnports and exports are available only
with a time lag, they are not used for estimatiarppses.
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