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Analysis of Quarterly Data For
India’s GDP - Examining The
EAC-PM Rebuttal
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1 Background/Motivation

India changed its datq sources and methodology for estimating req| Gross Domestic.
Product (GDP) g, the period since 2011-12. The paper by Dr Arvind Subramanian

AMS €0 show has due to thig change, Indias Gpp has been significancly
overestimated,

Dr Subramaniap, conducted varjoys statistical tests to support his claim, three of
which are within the scope of our analysis. He divided the dac, into two groups - the

1. For the firse test, he showed tha}& there was 2 drastic change in the correlation
. e — OdX. .
coefhcients between the two groups ;or the same variable. For example,
. e w @:ﬁ?' @ Ll .
%> b Petroleum Was negatively correlaged 3y a correlation coefhicient of aboyr

~0.5, before 201 1-12; and wag positively correlated, with 5 coefhcient of about
2. The measured overall real GDPAin ¢he tWo periods is close to the 45-degree

line. Thus, we would expect the average growth for 4| the indicators to also
be close to ¢he 45-degree line. However, mog indicators lie below the

data with , dummy variable for India, it wag found thae India is an outlier in
the group with data after 2011-2012,{bﬂt—not-forbefofé. ‘

Wokiog . C55)

One can possibly better explain India’s oygfiey behaviour) We aim to verify this ‘
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Hen ' c o ,
y cl;e according to this claim, should one replicate his analysis with @data points
an . : R :
etter quality data, the observed outlier behaviour of India can be better

explained. L o ™
Gcourpke ~ (ss]

To test the statement presented by the EAC-PM, we reconduct the tests done by Dr
Subramanian using quarterly data. Here, we have increased our dataset in a two-fold
manner - first, we have increased the frequency of the data by using quarterly data
instead of annual; and second, we have also increased the number of explanatory
variables used in our equations.

Our analysis is restricted to India only.

2.1 Test 1

The first test we propose to replicate using quarterly data is the comparison of
average growth rates (Test 2 in the previous section). Additionally, we also propose
to conduct the same for each individual quarter to check if there is any particular
quarter where a particular variable may have a high contribution to outlier
behaviour, but not in the other quarters; it might show different behaviour

cumulatively when averaged out for all the quarters.
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For calculating the quarterly average growth rate, we find the percentage change for
two consecutive quarters,

percentage change =((ﬁnal - z'ni!ia[)/im'n'aD* 100

Then, four subsets are made, one for each quarter. The percentage changes are then
averaged out for each quarter.

average growt = '
1ge g ‘h rate = percentage change / n
where, n = size of subset

Following this, we plot the average growth rates of GDP along with the explanatory
variables for the two time periods. The x-coordinate is the average growth rate
| before 2011-12, and the y-coordinate is the average growth rate after 2011-12. Thus,
| points which lie on a 45-degree line would have no change in their average growth
rates before and after 2011-12. Poines which lie above the 45-degree line have seen
an increase in the average growth rate, while points that lie below it have seen a
decrease.

\‘* LA
2.2 Test 2

Our data is divided into two groups - one before 2011-2012 and another after. To
draw a comparison between the two time periods using quarterly data, we decided to
check if there is a quarter, or a group of quarters, where the behaviour is different
across the two periods. Hence, the following linear regression was designed:

gdp,- = imp; + exp, + petr; + elec+ cmnt, + stl, + ip; + agr, + tour; + imp,-*Tdummy +
exp, Tdummy + petr; Tdummy + elec; Tdummy + cmnt; Tdummy  + stl,-*Tdummy +
tip, Tdummy + agr, Tdummy  + tour, Tdummy + QI Tdummy + Q2 Tdummy +

Q3 Tdummy
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gression f .
values, and }i’ernigua}znon.(l)? We obtain a summary table from which
€ equation, Usin t}:' € significance levels, of each of the dummies
flerenc for the wa 5, We can decide if chere is any quarter whose
quarter may e EIIOUPS of dafa. If indeed any such quarter exists, the
Overestimation of Gpp 4 ” ¢ e explain, or possibly be the reason for, the
as described in Dr Subramanian’s paper.

VE get the p-
included i, th
behavioyy is di
trends in thy,

5 Variableg and thegr Description :

|

Serial | ,
J —_— _ ' |
| E\Tumb—ef- |Variable | Description [Notation |
| - 1/GDP ‘Gross Domestic Product ;‘gdp .
_V‘.“'iii“-'— '7— — — . - . [ ——————————————— - ,7,‘,, e —————
/ 'The relative change in the goods and l |
| \Import services that are bought from other f ;
| [ . . |
| 2 Growth 'countries. Jl 1mp '
—_— S S . SR
| 'Export The relative change in the goods and | ;
| 3 /Growth services that are sold to other countries.  exp J
N s e = P |
| 4Peoleum  Conuumprion ofperroeum products perr
| 5[Blecrricity |Index of elecrricity production  jelec
’ 6/Cement  |Index of cement production \cmnt |
| ! ——, S S T
ij 7 Steel Index of steel production st f
—==—e————a— e
! | Index of Industrial Production (2 digic ! ,
|
B 8 LIP flevel) I . S
'! \Agriculture |Agriculture, Forestry and Fishing - GDP ('
i ) ,‘ . ..
; 9rfand Allied ac factor cost by economic activity agr |
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lActlvmes J

] )
N umber of forelgn tourist amvals in | ;

l

|

Fore1gn
10 ‘Tounsts tour B
Notes:
Variables 4, 8, 9, 10 were taken from indiastat.com )
Variables 2, 3, 5, 6, 7 were taken from epwrﬁcs.in )
GDP values were taken from stats.oecd.org (O BU.
» w.uu“
”SUQma Statlslm O
s:
Excluding variables which don t have available data for all yea
2001 - 2017 Coefhicients
Variables . ’/__/"
I _1.323e+04 ™"
ntercept (1.897e+03) 7
ke 1.305e+02 **
15 (4.223e+01) ) ]
N === - >k
-5.560e+01
cmat (1.622¢+01)
. -2.554e+01
& (2.161€+01) )
7.133e-01 e
FEs (8.529¢-02)
B 1.557¢-03 *
o (6.666e-04)
* i -2.529¢+02 ™*
elec*Tdummy (8.365:e+01)
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cmnt*Tdummy
1.70te+02 ™
. 4.982¢+
stl Tdummy ( e+01)
1.189e+02 *
- (4.898e+01)
petr Tdummy _
-1.240e-01
(1.531e-01)
tour"Tdum - B
my 9.373¢-04
(2.071e-03)
R _ / -
g2 Tdummy 3.016¢+03
(7.305¢+02)
q3*Tdummy _5.467¢+02
(1.707€+03) :
q4*Tdummy _2.860e+03
_ ) ~ )
Number of Observations 66_8’/__’___/
S o
Including all variables for I'CdUC?d nU{nber M
2005 - 2015 Coefhcients
Intercept -1.843e+03 ‘
S (2.097e+03)
dic 7 ‘ 1.092e+02
' (3.939e+01) =
[ petr -8.454e-02 |
(9.329e-02) .
imp _ 8.998e-03 _
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(357503

4.021e-03
| 5020e-03)
elec*Tdummy 7 835001
R3wer0d) ]
agr’ Tdummy 2.662-02
i (2.615e-02)
qz*Tdummy M
q3*TdUmmy W/
q# Tdummy ~1.067¢+03
Number of Observations Eﬁ’///"’
R’ 0.9918 7
Gy oat * 07 oot e 00T oSt
5 Results
/SASIZ 1
As we see in Figure 1, the average growrh rate of GDP is very. close to the 45-degree
e average GDP growth rate is similar both before and after 2011-12.
the explanatory variables is below it. Since

line, ie., th

However, the average gr

GDP is composed O
es shou

explanatory variabl

here.
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In Figures 2 - 5, we have repeated the same for quarters { - 4. In contrast to Figure 1,
each of Figures 2 -5 have some variables which are Jbove the 45-degree line. Since
cumulatively the average growth rate of all the variables is below the 45-degree line,
the average growth rte for the quarteny individually is not similar to thac for the
entire period. We can also see that the explanatory variables also follow different
trends across the quarters for the two periods. For example, in quarter 3, Agriculture
is below the 45-degree line, buc it is above it in quarter 4. This suggests that there
may be a quarter, or a group of quarters, which could be contribuing significantly t
the GDP. This forms a basis for our next test, which was to determine whether any
quarter/group of quarters exhibits different trends before and after 2011-12.
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5.2 Test 2

ble, the variable Q2*Tdummy comes out to be

As we can see from the summary ta
behaves differently in the second time period as

statistically significant. So, Quarter 2

Nikhit Krishnan, 201824
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- od to the first in comparison to how the other Quarters behave in the second
co

riod compared to the first.
g‘his might lead to speculation that it is the Quarter 2 data which makes the

post—2012 GDP over-estimated.

6 Discussion and Concluding Remarks

o On expanding the frequency of data, we realise that the quarterly trends

-do not match the annual trends. L
o Test-2 leads to the speculation that it is the Quarter 2 data which makes

the post-2012 GDP different from pre¥2012.
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| Outline of the Analysis

d by Dr Arvind Subramanian claims
d research standards as it lacks

Il as the frequency of data.

The EAC-PM's rebuttal to the paper publishe -
that his paper would not stand the scrutiny of policy an

: : e — .
rigour in terms of the chosen explanatory variables as w e 7\ lS,S\J

qumber Jof explanatory

) d th
This means that should the frequency of data an explain India’s outlier

variables be increased, one she&ld—i&ea}ly.—be—a-ble-c& better
behaviour. 2737\ PO;SSL b&)

We know from the paper that the average growth rate before and after 20.12 1s
similar {7.5% vs 6.9%) Thus, the average growth rate of the explanatory Va“?bl fs
should also be similar for the two time periods. Following Dr Subramanian’s
methodology, we test this for our selected explanatory variables using their quarterly
data. Here we are expanding our dataset in a two-fold manner - first, we increase the
number of E{planatogy y variables and second, we increase E}_lg frqqugnCY,,of the data by
using quarterly data instead of awual; Since one of the arguments of the EAC-PM’s
rebuttalisa lack of ?ﬁfﬁEi_c;l-_r explanatory variables that are inherent for India’s GDP
as well as a lack of enough data points, these two changes should help towards
explaining India’s higher GDP compared to othe;,countries.

et

A

plot the average growth rate before 2012 and after 2012 on the x and y axes
respectively, points which are closer to the 45-degree line of equality-have-the same

g rate in both the periodsPoints below the line of equality show a
decline in the average growth rate post-2012, and points above it show an increase.

From this, we may say that the variables whose average growth-rate increases after

2012 could be the reason for India’s high GDP (such as Electricity and Petroleum). Af?’ Geteslon §
——— - - e ’ —— .‘,.'f

~

Given the yearly box plot in Dr Subramanian’s paper (Figure 2), we first run the
same for quarterly data for the selected variables. We would like to seé if increasing

the frequency of data points gives ai“diﬂ'erent average growth for the variables and

GDP, and this may further tell us if there are certain other variables which might be

! P

contr‘iﬁuﬁng heavily to the outlier behaviour of India.

Do 1> a_ 2+ +nillion délot cconomy Tia ghference

- - - /:,’ - < ‘ y
e e ner o pox plot | RITZ, "
he 'main idea behind the@ﬁgure 2) in Dr Subramanian’s paper is that if we {{%
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We also
¢ conduc , e it
pqrticuhr) " t thlc same for each individual quarter to check if there is
: ; arter w =1 g ' is an
q 1ere a particular variable has a high contribution to outlie);

behaviour, b :

‘ ut 1 _ .
G ,[ l ot in the other quarters; it might show differgne belaviour
ively when averaged out for all the quarters. \ anﬁ

‘.r'

yd

&(ilc]i;tsl(:)?g)g I:vseil ;lilsl(:l tzac;)tll;e:;sie]tlhzts ?F:]mnpnri-snn‘ betlween cstin;n;ed and :.1ctual|
Subramanian’s paper can be attributed to t;l(:: ?:::j:]ilmfmo“ FOFGDI B
- : iction of the new methodology
in 2012. We calculate the estimated values of the GDP from the regressior: equation
(equation 1) and plot it against the actual values of GDP obtained from our datasec. If]
indeed India’s GDP is being overestimated, and it is due to the inrroductioﬁ of the
new method, the differences between the estimated and actual values should be muc}

less before 2012 as compared to after 2012.

We will also draw this comparison for quartefly data, and then compare our resules
we will change our r gression

for quarterly and annual datasets, For quarterly data,
' Stehs — o "
rarcers (equation 2)~Hence, 1s

. . o €
equation slightly and ade variables for
opposed to the 18 data points that the annual data has, we caii use 72 data points by
using quarterly data and get a richer.

averaging out the data over the year ca(l_isgs“_ce:ri'fa

analysis, which we can then use to

e to obtain quarterly daca for all these explanatory
arters India acts as an outlier
for those

As a further analysis, if we are abl
~—" .

variab]res, we would be able to pinp

for, aﬁuc-ir—pérhaps been able to exp

oint exactly which qu
lain why India behaves as an outlier

quarters.
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2 Variables and Data Sources

Variable
Name in
Regression
Variable Equation  Description Link
hrqr;’."w
\x-\r.a:nln
The relative change in the B L r:l“')'_ri’jﬁ
goods and services thar are ASDispla
Import bought from other yiJara.as
Growth import countries, hop/www epwrheein/NAS Series.asps py

hrrpitiaw

\\'\\-.i‘P\\'

rhesin/N
The relative change in the : ASDiply
goods and services that are

vacaas
sold to other countries.

B ELLLTLIT By

Export Growth €xport herps/iwww . epwrfies.in/NAS Seres.aspy px

Index of electricity
Elecrricity e]ecrriciry production

}LQF://\V\‘\\m&tepwrﬁts.in/lll‘ SEesasPxTy
earchNode=149

herpy/iw ww.indiastat.com/petroicuin-da
taf 255ules-markerine-and-consamption-

of-perrale um-producrs/24 S/consumprion
zot=petroleum-producrs=1950-2010/37¢

27 R srars.aspx

Petroleum Consumption of

Consumption  petroleum  petroleum produces

htqw:ff'w ww indiastar,comvtable/rouriamn/

Foreign Number of foreign tourist 29/ month-wise-forein-toursr—arivale
Tourist tourist arrivals in India LONR-20118/449533/372] 03/daga.aspy

Index of cement }j}ll:f/'\\'\\'\’\’.cp\\’I‘{lts.i!\”“) Senes.asp§
Cement cement  production earchNode=171

’ htrp://wx\'»\-‘.t‘pwrﬁts.inllll’ Series. aspazs

Steel steel Index of steel production  earchNode= 119
Value of
Ourput from
Agriculture
and Allied ‘ Jlpd/www.epwrhitsin/Agriculiure Al
Activities agriculture  Agricultural yield ‘India Seate.aspx
Railways railways  Passenger Traffic on hepsi/Awww.indiastar.com/able/transpor

Scanned with CamScanner



" This is ag

[ \ "
A Ok
e o ﬁ)"@v e yf;( fﬂ@ -] 0%

T
= ‘
-

Indian Railwa
ys ('Ll.”.’l/}l |/|f|l|\,\’;,\ JI37/08923 Vni,lf;t..l‘]'_\:

heeps//insiohes,cercdaca,com/Unrided=ims

Credit Growth credit Relative increase in loans - jpht/myserics

Ind i :
o ex of;[ndustnal herps:/www.ini wtar.com/Searchresult.s
1P ip Production sy

Lerpse//stats.occ doorg/index mn_(wi}—"_'
GDP gdp Gross Domestic Product ~ =00702# '

We have tried to include each of the 17 variables which according to Dr
of its

Subramanian co-move with the GDP growth, and explain a fair amount

variation (subject to availability of quarterly data).
Some of the datasets are for monthly data and not quarterly, and hence will need to

be averaged for every three months.

> Statistical Model and Tests

r only India where i suffixes year from 2001 - 2018.
ony  —

This is a time-series regression fo
GOD. = B, + Bimport; * Booxpert; + 5 electicity; + B petrolensit [ tourist; * Bcement; *
Bsteel, + Boagriculture; + B,railways; + Beredit +Puiipi ~777 (equation 1)

but for quarterly data where i

Jin a time-series regression for only India
Q, is a dummy variable for Quarter;

suffixes quarters from 2001-2018 and
Lrend VO s (& /

erd N0 (¥) T

GDP, = 8, + B import; + Bexport; Pelectricity;
Bstecl. + Bagriculture; + frailways; + B credit; + By

FEURD

+ B petrolenm; + Pstourist; + pcement; +

ip; + BRIl + B2 + B,.Q3

—

e (equation 2)
In this equation, the base quarter is Q4 since the intercept corresponds to Quarter4
when all Q, are equal 0 0.~ o S : |
w 0
)

Analytical tests have been described in the analysis section (I) of this report.
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