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1 Background/Motivation

Arvind Subramanian (referred to as ‘anthor’ when explicitly not mentioned)
was the former Chief Economic Advisor to the Government of India from 2014
to 20080 I Jene 2009, after is tenre with the Feovomie Advisory Cosneil.
e published a paper titled “India’s GDP Mis-estimation: Likehhood. Mag-
nitades. Mechanisnes, and huplications™ [1] i which he has claimed that
fndia’s GDP did not increase by 7% hetween the years 2011-12 and 2016-17
but rather by around 4.5% (rather on an average it lies in bhetween 3,957 -
5.57% with a 95% confidence level). The author has claimed that “ludia has
changed its data sources and methodology for estimating real gross domestic
product (GDP) for the period since 2011-127[1], this change has lead 10 gross

overestimation of growth of India’s cconomy.

Soon alter Avvind Subramanian’s paper was released, the then Economic
Advisory Council to the Prime Minister (EAC-PM) critically analyzoed the
paper. and released a rebuttal of the paper where they reject the anthor's
methodology. argmnents and conelnsions in the said paper[2l. Tn owr work.
woe pick np one of the argmments vaised by the EAC-PA against the paper.
Cand statistically verify whether the claim of the BEAC-PM is correct or not.

2 Problem/Analysis Query

Statement from the PM-EAC Note: “The author mentions that the maotiva-
tion of his paper is not political and is focused on technical aspeets.”
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2.1 Analysis of Problem Statement

I'he athor in his paper has claimed that his results are not politically
motivated hecanse it covers data dunng the regime of both UPA and NDA
aovernments. He mentions that the met hodological changes were initiated
mnder the UPA-2 government but were completed by late 2014 when the
NDA-2 govermment had come into power. Since these changes involved
GDP cstimations from 2011-12, the new statistical methodology spanned
the rlee of both the governments. The EAM- PC believes that the paper s
technically inefficient in the way it has prese nted its work and thus the

paper can have some other political motives behind 1t.
\

In onr work, we will perform an econometric analysis on the GDP data of > L‘,*;,: ”
India. and verify whether rhuu:.ap@nhn of \nnugv_(_)ll_lt.ll mnn\.mnn\ | /L
_behind Arvind Subramanian’s work or na nor>The author has I‘l'1tnl med a )

< ~mmivsicover 2Time periodsTLe. pre Tre 2011 and post 2011 with 2 claim lh T Y < I Le
thie =econd time period spans nmhr different ruling parties. \We will - \,
instead hreak the timespan into 4 periods ranging from 1993-2004. C o
2004-2009. 2000-2014. 2014-18. This is a partisan analysis where the time A
breaks have been put in the election vears of India. L= D
I onr analvsis we need to identifv. which are the periods (if anyv exist) out S 7
of the 1 mentioned above where India behaves differently compared to the ([,

cther conmtries. I there are some periods where India is behaving 7
differentlv. it would indicate that the GDP is misestimated in those periods. Yo
Also. if India is behaving differently in only the periods involving a
particular ruling party. it will indicate the change of government has had an

impact in the GDP estimation of India. I\
ay 18

2.2 Literature Review \—H o
While ereating the mathematical model to formulate our problem o7
statement, we observed some specific trends /anomalies which were creating \'-;}—5 &
some sort of disturbancee in our analvsis of the problem. We delved deeper '
inta the problem to understand these anomalies and tried o study their e
cllect i o analvsis,

e -
The Indian economy suffered 2 major shock in the vear 2016. The Goods “ v/
and Services Tax (GST) was the first one followed by Demonetization. This e

A L 2
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rbulence in our data set. When

alysis excluded the pcriocl after 2016, we gof some
ts through our model whereas when we included the
2018 the obtained results were

[Hence we concluded {hat
are affecting our
fter 2016 in the

sort ol cconomic shock created a lot of tu

the duration of the an
sort of explainable results
vears after 2016 that is the years 2016 -
armingly different [romn the previous Ones:
ents have led to some noisy data-points which
therefore we decided to not include the years &

hematical model.

quite al
that these ev
analvsis and

proposed niat
at of the election ycars.

adical policies to garner
s often involve taking
after the elections. All
amounts ol money into
observation with our

d to understand was th
5 years the incumbent governinent propuses I
lection. These type of policie
hich need to be repaid
lers i.¢ the political parties infuse large
the cconomy around the elections. To correlate this
understanding we segregated out the election years and the yeals following
and preceding an clection to get a more unbiased view of the cconomy. The

results obtained helped us to conclude that even after removing these years
s, the trend somewha i

Another trend which we trie
Every
votes when nearing an ¢
loans or financial assistance W
ihe stakehole

t remains similar to the original trend

from onr analysi
the clection years.

and hence there is no need to isolate

2.3 Proposed Analysis

analvsis into 3 seperate parts. In the first part,

We hiave broken down onr
n selected A

perform a partisan analysis on how the correlation hetwee
< varies with the GDP growtl. Subramanian observed that
post-2011. correlations between most of the indicators and GDP growth
broke down. He claimed that unless structural changes occured at the time
of GDP methodology revisions (which wasn’t the case over here), the
correlations should not. vary so drastically. We will obscrve the trends of
Correlation vs GDP growth for the indicators across the relevant periods in

onr analysis.

wie
indieator

erform a partisan analysis on the variation of
annual average growth of the indicators with the GDP growth. The author
claimed that since the GDP growth in the 2 periods (pre and post-2011) is
very similar, the average growth for most of the indicators should also be
similar across the 2 periods. We will observe the trends of Annual Average

In the second part, we p

corvn b '
AN e Y DTS
@re blw - Qo0 @ g
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Crowth of indicators vs GDP growth across the relevant periods in our
analysis.
lysis on the regression where

In the final part, we perform a partisan ana
Ip of certain

Subramanian has tried to explain the GDP growth with the he
indicators that co-move with GDP growth. In our regressions, we will stick
to the same indicators which were chosen by Arvind Subr
replicate and build on the results. We will add dummy variables to
represent each of the 4 periods separately. We will then conduct statistical
(ests on the cocflicients of the dummy variables and then conclude whether
of these periods or not. We have
atement in the following section.

amanian to

there has been a misestimation in sotne
mathematically formulated the problem st

2.4 Statistical Hypothesis

Arvind Subramanian has estimated GDP growth using the cross-country

rearession given in equation 1, where 7 represents the country and T is 0
pre-2011 and 1 post-2011. The author has calculated this for 74 countries
including India. Since f3s represents the coefficient of India in pre 2011 part
and s + B in the post 2011 part, this makes the case to check whether
the GDP was overestimated or not depending on dg’s estimate. I 3 s
statisticallv different. from 0 then the GDP growth was misestimated in the

second period with respect to the first period clse the GDP growth was

estinlated correctly.

GDP Growthy = By + 51Credit Growthy + By Electricity Growthj
+ By Earport Growthy + Balmport Growth,, + 35India «T
+ fgIndia + BT + PsCredit Growthy =T
+ By Electricity Growthy x T + B Export Growthy =T
+ By Import Growth, * T + €,

(1

We have extended the regression model formulated by Arvind Subramanian
and formed the linear regression represented by equation 2. This model
accomts for the time breaks which occur in the election years. We have
added 4 dummy variables, each accounting for one of the time periods. 1[ -
the valne of T3 is 1 then we conclude that the period is 2001-2004. 1175 15 1

1
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value of T is 1. it denores that
1 then it vepresents that the
ariables will

riod as 200-4-2009. If the
value of 7313
e of the - ummy v

then we take the pe
(e period is 2609-1. andl if the

O] 1-2016G. At an nstant, only ol

period 1s
ke the vaine L

Electricity Growth, = Th

Import Growlthi * T, + s ndia * T,

G DP Growthy = 3,11 + AiC redit Growthi * T+ 3

+ 34Eaxport Crrowthy = Ty + en

T+ 3-Credit Growthy * T2 ‘
Ts + 3y Export Growthy * T2

rowthy * Ts

+ 3y
+ ByElectricity Growthi *
+ Bolmport Growthi = T2+ B India
+ BisCredit Growth, * Ty + Ay Electricity G
+ B)5Export Growthy * Ts + + 8, Import Crowthi * Ts
+ Ji-India* Ty + 315 + 3yCredit Growthy * Ty

+ BagElectricily Crowthy * Ta + 3o Export Crowthi = Ts

+ Bandmport Growthy * Ta + ﬁgghr,diu Ty + €
(2)

T T T Y Y O T T T T e T Y
AT T T A O T T A T P T

those along with the India dummy
Il us whether India is

s of the world in

s of interest to us are
-, 311 B Byy. These coefficients will te
performing differently as comparcd to {he other countric
the -1 periods. We have formulated the following tests to check the

| significance of the cocfficients.

The cocflicient
variable. e 3

sratistica
The first null hypothesis in equation 3 checks whether the A value
is statistically different from 0 or not. In another null hypothesis in

also check whether the 3, value is statistically ditferent

In the analysis done by the anthor. he claims that there
wore no mis-estimates in the peviod before 201 I. Since 35 captures how
Inelia is different from other countries in 2001-04 and gy captures Lhiow
India is dilferent from other countries in 2004-09, both values being
fferent from 0 would indicate Lhat there were ho niis-
estimates in these 2 periods incividually which will explain that India’s
erowt i pattern was similar to other countries before 2011 1f this null
Lypothesis is rejected, (hen it indicates there was some sorl ol mis-

estimation before 2011 as well.

cquation - we
[rom 0 or not.

statistically indi

A
5
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Hy:B:=0 ()
f’ln : .’)j]] =0 (1)
‘hecks whether 517 is statis-
hether India hehaves
1 2011-1-1. If we re-

growth behaved

Sjs in equation a
)7 captures W
or not in the perioc
that India’s GDP
12011-144 and thus there
Since the ruling party '
e sort of

o The third null hypothe
tically different from ( or not.
differently from other countries

this hypothesis. it will indicate

other countries in
is-estimation in this
it will indica

ject
Jifferently from the
was some sort ol m

in this period was UPA.
by the UPA party.

the periot
period -
te that there was S0I1

Inisestimation
H(J : ;"3]7 =10 (’J
The fourth null hypothesis in cquation 0 checks whether 72 is sta-
tistically different froni () or not. a3 captures whether India behaves
Jifferently from other countries or not in the period 2014-16. If we re-
jeet this hypothesis, it will indicate that India’s GDP arowth behaved
Qifferently from the other countries in the period 2014-16 and thus there
was some sort of mis-cstimation in this period . Since the ruling party
in this period was NDA. it will indicate that there was some sort of

is-estination by the NDA party-

Ho Py = 0 (G)
at there is some sort of mis-estimation

o If the author’s claim is truce th
able to reject atleast one of the

in the post 2011 period , we should be
two hypothesis above. If we fail to reject both of the hypothesis. it
estimation in the post 2011 period. If we only
|'cj(‘.c-l. one of the hypothesis, it means the particular ruling party in 1h;|-|
Pcrmd caused niis-estimation in GDP growth and the other [;urtv did
it 1:01'1‘0(-.t,1_\'. Incase both the hypothesis are rejected, 1t imJi(:'ntesllmrh
the parties caused mis-estimation and we need to check the degree of

means there is 1o mis-

' mis-estimation.
UM rorsikig
1'1 mﬁ% e %
| o Paw d,e' \*ﬂ‘:

6 l B \ bp- -a‘ “cc v
o SRR _L'J—_‘____‘Wha‘
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patimnation was similar
If we reject this h}_,']m[hcsis. we then nee
cansed more estimation compared than the other.
P 1 7
Hy : P23 — Bi7 = 0 (7)
the greater is the evidence against
signilicant

W know that h
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4 Summary Statistics =

L
Al

re 1 indicating GDP

T'zl)h, 2,3,4.5 1.11111(,(ll.mg description of variables and Figu
growth of India has been attached in the Appendix

5 Results
n selected indicators
for 2 periods which

l'xerhorizont.al axis 18

2 depicts the correlation hetwee
The corrclation was computed
are 2011-12't0 2Q13-14 and 2014-15 to 2017-18 where t
represented by the former and the vertical axis is represented by the lattor.
Even though 2009 is an élection year, we excluded the years 2009-2011 as
. the change in methodology. of GDP calenlation happened after the year
9011, We observe that most of the indicators lie around the 45 degree line
with the exception of some outliers such as 11P and Petroleun. This shows
) every variable can have a different structural relationship
th but the corrclation value latively similar
for most of the indicators. W
dowzover the 2 periods
| which involved tw

The araph in fignre
and the GDP growth.

remains re
Therefore barring a fe
the structural
o different

asn’t any

that even thougl
with the GDP grow
over the two periods
Vil riul;l(',.-il{i"liuﬁe correlation broke
relationshiip remains same over the duratiol
resimes that are UPA-2 and NDA-2. This indicates that there W
~drastic change u'l_]icli occured between these 2 periods (UPA-2 and NDA-1)
unlike the change Suf)_rzﬁ‘r;lizu1ie1‘n obse;‘\'cd between prc-‘ZO_'ll and post-2011

cra. ji'd ¥
L in fignre 3 shows the annual average growth of the selected
over the period 201 1-12 to 2013-2014 and 2014-15 to 2017-201s.
st similar over the two regimes and hence
line. Similarly most of the
iich show that the

The wrapl
indicators
The GDP arowth re
the GDP indicator |
other snlcrt(_r([ﬁflklic:a
growth rale of the vi
Larring a fow outliers. If these values had be
degree line i L :

over the (l'i_l'l"dl.j[.lll ol the perioc
valie (he indicator variables were
The results thus observed depict that the
remainec almosﬁj similar over:the clf}angu in governm

mains alnie
nd the 45 degree

jes arou
45 degree line wl

tors lic around the
wiables remains almost similar over the two periods
en lying away from the 45

he positive or negative direction would have concluded that
| even though GDP growth was at certain
behaving differently between 2011-2018.
behaviour of these variables

ent from UPA-2 to

R
P P A " g, E
o » D] .
S S
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- GDP growth calculations. rpa

&

NDA-2 unlik - b RN
= AT l]ll\('! -L'(.ll"l o Y Yo .

o ¢ astic chianee in prow ; .

Pe-2011 to post-2011 &II E‘nh n gumg___g;h observed by Subramanian from

well bt the results abtainod” or the pertod starting from 1998-2009 as
hardly any mi P tained were of very less significance as there was
; i e
yoany misestimation and hence were excluded from our analysis.

We Perfornied similar

y B )

Efl‘(_l.h\.l ht. ”‘““ \IT}']),!:‘t‘llelS \\'hi(‘.h was introduced in the preceding sections
ks whether thie 3, value is statistically different from:0 or not. In the

second null hvpotliesis in cauali RS 178 :

ond nufbhivpothesis ain equation 1 we also cheek whether the 8, value is
lel.t.lﬁll('illl}' different from 0 or not. After performing the mentioned
hypothesis testing we fail to reject both the null hypothesis. This indicates
th'c}t India s not__aih outlier as compared to other countries in terms of GDP
srowth in these periods. We can observe this from the table 6 as the
p-value of these coefficients is very high (0.92 and 0.55 respectively). This
result is similar to what the author had claimed in lis paper that there was
no is-estimation in the GDP gfjo“'r.h before 2011 -As this hypothesis
corresponds 16 the periods '20_01}?.0[)-1 and 2004-2009, this test result helps
us 1o (-onclluié}gtlﬁht the p_(:}'i()i_l 2001-09 was free from any GDP growth

A H M4 4y i3

mis-estimation. = - &

i

The third null h‘\'|)‘pthcsisi(\-'hich checks \\"I‘iféthcr A7 value is statistically
different from 0 or not helps in det crmining that mis-estimations were done
by UPA-2 or not. After performing the hyﬁotlwsis testing, we reject the
null hypothesis that the value is stntisticallig'r' indifferent from (0. This means
that India is an outlier when compared to other countries in this period
(2011-14) in terms of GDP growth. \We can obscrve this from the table 6 as
the p-value of this cocfficient fé very low (0.05). This result falls in line with
‘ 1 that GDP erowth mis-estimations were done after 2011.
‘i:01'1'c.~<|)c');'i"(ls to the (Jli}'ﬂliOU 2()@9-‘2()14'3‘ we conclude that
: gm'vnimvnt ju_t.ht;ir results on

the anthers clain
As this 3 value

. HEee ) ” .
Inis-estinations were done by the UPA-2

—re

The fourth null hypothesis which checks whether 3y value i§ statistically
different from 0 or not helps in determining that mis-estimations were done

by NDA-2 or not. Alter performing the hypothesis testing, we reject the
iat the value 1s statistically-indifferent from 0.\We can :
able 6 as the p-value of this coeflicient is very low

&

null hypothesis tl
ohserve this from the ¢

x
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(0.02) This 1ieans 1t T _
. (‘Ull.m: o l,\ ”II( _'”h ”_"l.'L ;I“_(]Jé‘l,;_ll-‘i an.outlier when compared to other
i i a ll“ Lhits D“"'OSL-'_(?Q_I‘,FI'-AI()')i_in',lcnns of GDP growth. This result falls
Cw ' AT GG . . o i
with the authors laing; that”GDP mis-estimations werc¢ done after

01T, As this bota valii i, or el ,
i‘ Ax this heta "‘IU,(? cortesponds to the duration 2014-2016 , we
cone v he LI : ! . : .
nelnde that mis-estimations were done by the NDA-2 government in thein
[

results on GDP erowth ealeulations.,

v WA s Serid

7. BT ‘:i“ BT . i N \
We now have concluded that both UPA-2 and NDA-2 performed a
mis-estimation in the GDP growth calculation in the periods 2011-14 and
2014-16 respectively. We now need to compare the degree of misestimations.

“The fifth null hypothesis which verifies whether the mis-estimation which
happened in the years after 2011 were similar lor both the regimes or not 1s
tested. On performing the hypothesis testing ,we are able reject the null
hypnkllesia‘ that the differérice uf;'tlw hota values over the duration i3

stati§lically simildr to 12(‘1‘(‘):5':Hé11'ée we can conclude that in one of the two

periods the Imis-estimation ‘was Higher when compared 0 the other pel‘iotL

I‘urther to complete onr analysis we comparce the T - value of the *
coeflicients 3y and Jygand infer \i:if@é'\'r‘l‘_\' low conlidence level that the
NDA-2 sovernment has mis-estimated the GDP growth more than the

UPA-2 government ( can be observed by comparing the T-values 1.66 and
994 from table G) and therefore conclude our‘analysis of the problem that

botli the governments have mmis-estimated the GDP growtl, but NDA-2
government has mis-estimated it slightly more than the UPA-2 government.

6 Concluding Remarks i«

',f'-: y T, 5 -8 :;"" N ."' '
o We compared the correlation coelficient of indicators and their growth
vs GDP growth in"-'?()l,l—’.;l{f] ;1i|cl_.2()1~1-1b.§_"\’v'e_‘ foutid” that there was
o dkastic change in’ thesd valuds”across the peribds for most of the

v indicators _\/»w‘.wf { (T

Joc We cun(luct_c!l a partisan anal‘\:is‘&\the regression across the 4 periods

Lo after dividing T time-period-with-4*hreaks-at the election years that
were 2004, 2009 and 2014

A -
For periods 200]-04 and 2004-09 there was no misestimation in the
Gabr gr.qj_\'rh el:{-.iiunfcrruc[ \\'ir.;lf{tl}m: lelp of the first two hypothesis.
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° \Ylth the final hypothesis of cumparmg T-values we were able to con-
clude with .a very low smmﬁmn(‘e value that= “UPA:2 in 2011-14 had
lesser mis- estmmtmn of GDP growth than NDA .2 in 2014-16.
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; Mean -

_ean 7l Min Max | Standard:Deviation
SATAS5 | 8162626 | 361918 [T 2463145
! LS5 | 15240008 11961169 2433281
15.69047 | 14.26438 | 17.35912 1.908949
VL GDP Growth(%) . 65201 | 3303075 [=920013 2360235

"ad o Table2 leldbl(.b()UUz—_J(H) Al

| S,X()\ - Parameters \ Mean _\[in l\[d\ | Standard Deviation
L@ |4 Credin 1540116 | 40.06798 | 1955937 3.753204
| @ "‘"‘hnporls‘ 2 2537655 | 2230642 | 29.27087 2.518887
S0 W] g Exportst [ 21.23415 | 19:60524 | 24.09736 ¢ 1.712902
| 1GDP Growth(%).GQlS:lB 3086699. 8.060729 2.146991

! |

Table 3: ‘}dnalﬂus(ZUUo-)U ')l

SNO ‘ (jfnr_ﬁir_{(:t.el'.\y Mean Min ‘Max | Standard Deviation
| Credit 51.6002 | 50.55538 | 52.33571 0.701431
2 1 Imports 23.71201 | 25.95422 | 31.25929 2411342
I3 [ " *Esports [ 2397192 | 2210093 | 2513036 1219399

1 T GDP Growth(#) \o)tmnj 5. 241314 | 8497587 1365368

. ; 'l‘ab](.4 \dlld”ib(—)UlO—)Ul-l)

g f ~:“ & - »s',l i

B l’;\rmx.wwrs -.\lembfv NMin: .,'-.\lfa':\' Standard Deviation
T Credit 1094318 | 48.77986 | 5L.8GT5H2 1.368236

T" 7] lmp.orts 19212252 | 20.96411 | 23.43016 | - ’_-‘.{1.011691
fi Exports 1037103 | 18.78061 | 19.81319 | -0.4762714

| 4 GDP Gxo\\th(‘/() 7019(01 6.982334 | 8:169527 0.5910007

Table 5: \mmhlc' (7()1 5-2018)
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1 Introduction ~
Arvind Subramanian (referred to as ‘author’ when explicitly not mentioned)
was the former Chief Economic Advisor to the Government of India from 2014
ta 2018. In June 2019, after his tenure with the Economic Advisory C‘onnul
he published a paper titled “India’s GDP Mis-estimation: Likelihood, Mag- \
nitudes, Mechanisms, and Implications™ [1] in which he has claimed that

~ o )~
India’s GDP did not 1ncre1sej\l)\ T%5n the years 2011-12 and 2016-17 but /
rather by around 4.5% (rather it lies-in-betweerr 3.5% - 5.5% with a Qa‘/
confidence level). The author has claimed that “India has changed its data
sources and methodology for esllmatmv real gross domestic product (GDP)
for the period since 2011-12"(1]. this change has lead to gross overestimation
of  grow th of India’s econom)

Soon after Arvind Subramanian’s paper was released, the then Economic

Advisory Council to the Prime Minister (EAC-PM) critically analyzed the
paper, and released a rebuttal of the paper where they rejeet the author's
methodology, arguments and conclusions in the said paper[2]. In our work,
we pick up one of the arguments raised by the EAC-P)\! against the paper,
and statistically verify whether the claim of the EAC-PM is correct or not.

The author in his paper has claimed that his results are not politically
motivated because it covers data during both UPA and NDA governments.
He mentions that methodological changes were initiated under the UPA-2
government but were completed by late 2014 when the NDA government
had come into power. Since these changes involved GDP estimations from
2011-12, the new statistical methodology spanued the rule of both the

(]
]

1

=
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governments. The EAM-PC believes that the paper i{tghnica]ly incfﬁcicut}(
in the way it has presented its work and thus the paper can have some other
political motives behind it. In our work, we will perform an econometric
analysis on the GDP data of India, and verify whether there is a possibility
of some political motivations behind Arvind Subramanian’s work or not.

2 Problem Statement

atistical analysis on Arvind Subrama-

nian’s work on the GDP estimation of India. The author has performed an
analysis over 2 time periods, i.e. pre 2011 and post 2011 with a claim that
the second time period spans under 2 different ruling parties. We will in-
stead break the timespan into 4 periods ranging from 1998-2004, 2004-2009.
2009-2014, 2014-16. This is a partisan analysis where the time breaks have
been put in the election years of India. The author in his work compares the

Q {GDP movement!of India with the other countries. He claims that the GDP

’ of India is miscstimated in a period if it bchaves differently from the gen-
eral trend of the GDP relationship of the other countries. The author found
that in the post 2011 period. India’s GDP behaves differently compared to
other countrics. In our analysis we need to identify, which are the periods
(if any exist) out of the 4 mentioned above where India behaves differently
compared to the other countries. If there are some periods where India is
behaving differently, it would indicate that the GDP is misestimated in those
periods. Also, if India is behaving differently in only some of the periods and )
not all, it will indicate the change of government has had an impact in the %

GDP estimation of India. ,

In our work, we wish to perform a st

To conduct our analysis, we will stick to the same variables in our model
which were chosen by Arvind Subramanian. We will add dummy variables
to represent each period seperately. We will then conduct statistical tests
on the coefficients of the dummy variables and check which of them are
statistically different from cach other. If we find some periods where the
variables are statistically different, it will indicate that the estimation of
GDP has been performed differently/ misestimated in atleast one of the

periods.
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3 Problem Variables and Dataset

S.no. | Variable Description Source
This factor accounts for the credit given
to the private sector, it mainly accounts for the _—
financial resources provided to the private sector link
by [inancial corporations.
This factor accounts for the exports of
zoods and services which is the value of all link
goods and rest market services provided to the
rest of the world.
This factor accounts for the imports of

goods and services which is the value of all .

: . link
goods and rest market services received from the
rest of the world.

This factor accounts [or the total link
clectricity consumption of a country

1 Credit

2 Export

3 Import

4 Electricity

Table 1: Description of variables

The author accounts for seventeen indicators which are strongly correlated
with the growth of the GDP. But out of these seventeen indicators the
author only considers four such indicators (mentioned in table 1) because of
easy availability of the data. Also the author claims that these variables are
a good enough representation of the entire GDP because of a high R-square
value obtained on using these variables, indicating that the model is a good
fit. Since we are exactly sticking to the author’s model and only replicating
it across different time periods, we will also use the same - variables for our
analysis.

The author divides his analysis into two time periods which is pre and post
2011 for which he adds a dummy variable 7. Now to consider whether
there is any political influence or not, we will extend the author’s model
with three breaks instead of one and the break points will be for years 2004,
2009 and 2014. So if there are three breaks then we are considering four
{fme periods which is pre 2004, 2004 to 2009, 2009 to 2014 and post 2014.
So to account these four time periods we use three dummy variables T, T
and T3. (We do not use dummy variable 7 to avoid dummy variable trap)

3
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To ‘fUI'thCl‘ extend our analysis we can also add additional indicators to
"9“_[}’ the claims made by the author. We can add indicators like
agriculture and services Lo our model to make the model stronger, since
they account for a major portion of the Indian GDP. ‘

4 Statistical Models and Tests

Arvind Subramanian__lyc_@_estimated-GDP—grm\:th-—using_the-cross-conntr_\'
regression given in equation 1, where i represents the country and T is 0
‘p’ﬂe“—‘ZOTl“Efﬁa._l_plEf-‘Q()ll. The author has calculated this for 74 countries
including India. Since 8; represents the coefficient of India in pre 2011 part
and 8 + fs in the post 2011 part, this makes the case to check whether
the GDP was overestimated or not depending on J;’s estimate. If 35 is
statistically different from 0 then the GDP growth was overestimated in the
second period with respect to the first period else the GDP growth was

cstimated correctly.

GDP Growthy = fy + fiCredit Growthy + faElectricity Growthy
+ B3 Export Growthy + 3y fmport Growth;; + BsIndiaxT
+ BgIndia + B:T + BsCredit Growthy xT
+ BoElectricity Growthy x T + SoExport Growthy * T
+ B Import Gro_wth,-, * T + €

1)

We have extended the regression model formulated by Arvind Subramaniam
and formed the linear regression represented by equation 2. This model
accounts for the time breaks which occur in the election years. Now the
analysis is spread over multiple periods and the variables added account for
cach of the specific periods. If the value of Ty is 1 then we conclude that
the period is 2004-2009. If 75 is 1 then we take the period as 2009-2014 and
if the value of Ty is 1 then it represents that the period is 2014-2018. If the
- value of all the T”s is 0 then the period becomes 1998-2004.
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+ /% Electricity Growthi

GDP Growthy, = f + A Credit Growthi '
+ ByExport Growthic + Bydmport Growthi dia * Th
* T}

+ BgIndia + BT + BsCredit Growlhi
ioEoxport Growthi * T

+ By Electricity Growthy * T
,6]2 ndm * Tz + ,613]}5

K B w ' + B Import Growthy * Th
' %\,vaﬂ« mmﬂ: . ! + praCredil Growthi * Tz + ﬁlsElecti'iCity Growthi * Tz
.+ BieExport Growthy * Ta + +/p[mport Growthi * T2
: + BpCredit Growthi * Ts

) )ndia « Ty + P1oTs

_f,__—w +\O18
. + Poy Electricity Growthy * T3 + B Export Growthi * T3
+ Boz[mport Growthis * T3 + €it
(2)
cks whether s, Bi2 and bis values

e The first n rpothesis in 3 che
1 smultancously stafistically different from 0 or not. We can
conclude that 11 this hypothesis is accepted then the claim made by
ted that there has been GDP /%uaL Y
> 4 l’
¥

the author is completely rejec
lysis this null hypothesis should be

de@V( mis-estimates. For further ana >
" N asmmic abramanigff ams (v 1ottt W will sl WL
proceed further if this null hypothesis is rejected. “L:; \D ¢ oM
O wiber )

B : ‘ .
Tnal Fa 0@y e
i /“v( 4 j . Hg:,35=0 and ﬁ12=0 and ﬂ18=0 (3) ’1, -
f 1A
: OO
e The second null hypothesis in 4 checks whether 35 value is statistically 4 y b 3
different from 0 or not. In the analysis done by the author, he claims “Your rroﬁnb')
period before 2011 so in the . )
Y'V\'Qg"' /}"n.alb

that there were no Im'ié-& ‘th(l}tcs in the
hej- i%e of B slwuhtcl)e statistically indifferent

/‘? ideal case m;__]
/ from zero as-he explains th 13}‘__1'.1_1_ f_l}e I eriod before 2011, India’s growth N
lar to other couptfies. If this null hypothesis is rejected - O{C-}—a: 5 (}

pattern was simi
— NN v e Tor d
then Arvind Subramaniam’s claiiis turns out to be false.
hv"f‘ k’ °

Hy:55=0 (4)
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. T.hc third null hypothesis in 5 checks whether g5 -
different from 0 or

that the estim

B2 is statistically
not. If this hypothesis is accepted then it means
JRaE ates done over 2009-2014 and 2014-2018 are similar and
if r.qectcd then it means that there have been some changes in the
estimates done by the UPA-2 and NDA-2 government. If the two gov-
crnements are estimating differently, now we need to compare which of
the government is mis-cstimating and hence we compare with pre-2009

data. =
o

Hy:fis— =0 (5)

® The fourth null hypothesis in 6 checks whether A, - f; is statistically e Y
different from 0 or not—IfThis hypothesis is acceyﬁtm T oS
that the cstimates done By I - "g?)ﬁfmd UPA-1 were )4;)’] o
relatively similar and the estimates from 2004-2009 and 2009-20T4 were | N
not mis-estimated. This can be inferred as the author claims that/there
were no mis-estimates in the period before e

2011,
s eoh

Hy: B2 —p5=0 ™o -'(G)u.)r(\

e The fifth null hypothesis in 7 checwglg;;@g*‘:_ﬁ&,isstatistically %
different from 0 or not. If this hyp6thesis-is-aceepted then it signifies_

that-the relative changes over period 2014-2018 and 2004-2009 were

6. Therefore Wiulateﬁmﬁﬁfﬁ‘gﬁym‘m it and

UPA-2 government were similar and were not mis-estimated .eqmal_

2l

Ho:Bis—Bs=0 (7)
2 Ygte
FRLSE . U\Q
If any of the two hypotheses above turns out to be +rue, we can then infer (Ja/‘ ™ #.;
that a change in government has resulted in a change in the GDP

estimations of India, which then concludes that the GDP estimation has a )
political component to it. ( hone

- This s awee) - oy ent flow. g
@ Lk /ﬁwwo@p}o;@uv &mafﬂ,d*’{v).
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