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Introduction Slon G\ \“6[) (_,\.\9
1. The Gross Domestic P;oduci (GDP)/ growth ot a country is one of the most important

measures of performance of an economy, and just as important is the accuracy of estimation of

GDP fora country,@onomists are always trying to improve the methodology for estimating

GD@The government of India regularly revises the methods by periodic revisions so as to get a

better picture of how the cconomy is performing. In the period 2011-2012 the data sources and

methodology for GDP estimation was changed significantly;-this-was-done-to-expand data-and-

to move from volume based estimates of gross Va]&‘ﬁ g({j:ig%s V?‘llig E_z:gﬂc‘d cstima_tcs. After the

results appeared from this change, the accuracy of*thes¢ new changes were questioned by

~Pramit Bhattacharya (2019) providing evidence for prob]Eret}s_ il}L df_aé% nised for new estimations.

—Arvind Subramanian (2019) publishcd-aﬁ-detailed~paper-to‘~test if the new methodology has

caused misestimation in GDP Growth(,[_’l;his paper’s objective is tpeﬁun!ler extf:nci:thc sr\u(ﬂi)n' Eyl C Ao
. . ) vip Ouae A Qr YRPeWnWT L:‘T‘: \ : o kel \‘ l 0
Arvind Subramanian in verifying the samfg po‘ u:ff@ youvre Ao g TS

2. The original study (Subramanian, 2019) concludes that methodology changes introduced for the
post 2011 GDP estimates have led to an overestimation supported by various robust and broad
evidence. The paper-isirst establishes the hypothesis that new nletllodologylllfsi. 1§§ulted in
111is-estimat'ﬁxhand qlen quantifies the mis-estimation.For this hypothesis, IndiaTis tested ‘
whether ik 6i'lows§ﬁ1e broad pattem_ogelationshig getyygeq‘sgojrne indicators that @E’E_Wlth

2an outlier ¢ {iiggest prob Lt)ie'mis-estimation in calculation of
GDP growth of a countryaan outlier country suggest proba
GDP growth. These countries are selected on the basis of their similarity between their and
India’s economies so that a similar trend is expected in relation between indicators mentioned
above and GDP growth. After dividing the data into pre-2011 and post-2011 and doing the same
analysis India is found to be an outlier for only post-2011 period, implying in the direction that
GDP estin@%ﬂ%jg{ogy S(J:hang,es are responsible for this out of line behaviour in the 2nd
period. (Arvind-Subra,20197°9 -

3. . The PMEAC published comments on the above mentioned paper (2) by Arvind Subramanian
(2019) in the note GDP Estimation in India - Perspective and Facts (2019). In the same note, it
is suggested that GDP growth drivers may have shifted to domestic consumption and public
expenditure in post giobal financial crisis (2008) as an explanation for the mismatch between
high frequency indicators and GDP growth. (Economic Advisory Council to the Prime Minister,
2019)

4. This paper re-formulate the analysis given in (2) using indicators mentioned in PMEAC note
(3) and the original variables used by Arvind Subramanian. If India is found to be a normal
country in post-2011 Period) Hrs will serve as a hypothesis test for statement by PMEAC that
indeed these are major growth drivers in the post 2011 period, and eventually this will give
mmore confidence to the estimation of GDP done b@ of India through the new methodology.

Y Fverament (Ces]
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5 Datais collected for all the new indicators from World Bank’s World Development Indicators

(WDI) database' (Our World in Data, 2001-2016)

Our Approach
1. Arvind Subramanian
indicators which might be the
make the model morc robust and consistc

ysed after adding other growth
d adding them might
related to public

's Model was taken into account and anal
main indicators for the GDP growth an
nt. The indicalors included were

expenditure and domestic consumption.

2. Time serics data corresponding to our new indicators was collected and appropriatc regressions
were generated to obtain different results from them.

3,_OLS-regression was used [0 gencrite theTegression.

4. Different Statistical tests such as - robustness cheeks on ¢
study , data frequency , multicollinearity tests were caleul

model. The detailed explanation is in Section-2.

is Testing on the coefficient of India-Dummy to determ
ant India-Dummy would lead to India

a not being an Outlier. | GALY o2

hoice of covariates , time span of
ated to judge the authenticity of the

inc whether India is an < (,cuﬁé

5. Hypothes
outlier in a particular time period or not. Signific

becoming an outlier. And non-significant Dummy would lead to Indi Py
(25 6.CConcluded the outlier status of India by statistically inferring the new regression model which ’l’CUJLr .CF'
@eVus 4 intricate the new indicators and commented on whether Arvind Subramanian’s Report’s result Q‘ﬁ:‘u‘\}f"
25 (VIO are intact or not. =G A,{J;'
E%'] . ‘I\D-{; yudae
. g . ko bl (z€d
Statistical Analysis e
()

bP

growth is being regressed with

The main regression equation of the model is as follows, here the
is the error of the

the following covariates. The f3's are their corresponding cocfficients and the &

regression. The equation is:-

gdp_growlhi = f, + fcredit_growth,+ felectric_growth;+ fedu_growth,+ B,import_growth, +
fIndia + B houschold |_growth,+ 3, military_growth;+ ff,employce _growth, + f3,out_growth; + l
B,.health_growth,+ f, subs_growth;+ f8,,r.d |_growth, + ¢ «] |

The difference in difference model has also been taken into our analysis with the Dataset - 2 (Consists
only of the BRICS nations) it has the following equation:

gdp_growth, = B, + fcredit_growth, + fclectric_growth, + B cdu_growth, + B, import_growth
it

+ 8. Indi g h
B, India + £ household_growth, + £;military_growth, + B employee_growth,+ f,out_growth,+
Byohealth_growth, + B, subs_growth, + f,;r.d_growth; + A "
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B,credit_growth,’ . .

ﬂ;j‘lndia'_T%+ B ll\lo'];l: ﬁl;ele“rlc_g‘rowth“ L B'5'edu-§grOWthil'T+ ﬁlﬁ'import__growth“'T+

B, out_growth .,1; ; Cho d_growth, T+ f lgmﬂitary_growthh'T+ Bmcmploycc_growthil'T+
« T+ Bphealth_growth, T+ B;;subs . growth, T+ [3ur.d__growth"'T + BT+ &

Refecty (inecur iy etk P

coimec”
riables, we negchd to make sur
d hepIf there is’collinearity inin

regression model ends up being inconsistent and standard errors of estimators may shoot up. (We used

some libraries alreEWakesurethatfha“lwrﬂs‘[l o;nnlticollincarity,in,czllr.modﬂ) "\L

we checked pairwise correlation coefticients of all the variables, ran different multicollinearity tests .\, 7f G E\°
and individual multicollinearity test of each variable.~ 4 ’
The variables import_growth and export_growth were found to
thus to make the estimation consistent, the variable export_growth
import_growth is already contributing to the effect of export_growt
multicollinearity in our model in approximately all tests. Further data t

is in the Appendix. (Daoud, 2017)

Where the value of T=1 for post 2012 and zero ot

Multicollinearity

Before we run the rgression on the selectec? =Tt none of the
dependent variables,

independent variable

be correlated with a significant value,

was excluded from the model as
h as well. After that, we found no
elated to multicollinearity tests

Dataset for our Model penod -
f around 80 countries and is for thd 2002 to 2016. To fillup the missing

for a particular time period for a country is done by taking the average of

ntry@ms maintaining a statisticall consisten/tmodel in terms of -

dapted only when the country has at least 7 entries for

[lection is mentioned in the data source table. i [
Ghoklzmcald

The dataset uscd consists 0
values for some parameters

growth of that variable by that cou
missing dataset valu@ The above method isa
he sources for data co

that particular variable T
) couRIBtOCY
Regression Results | w wok dureck
TABLE 1 -0 rotokecl
2002-2011 0> Ip® YO
. - - - S - A0 e
India dummy Household expenses Growth | Health expenditure Growth WL LA
. ) . ) = . = valr el
1.338 0.552 *** -0.066 *** CSSJ
[1.080)] [0.025] [0.015] '

Min=32.732, NVax=44.060, Median=-0.029, Standard error=3.54

R%=0.47, N=801
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2012-2016

India dummy Household expenses Growth | Health expenditure Growth
1.794 & 0.500 *** -0.032 *
[0.915] [0.031] [0.0%]
Min=-6.7462, Max=10.6856, Median=0.0043, Standard error=1.99
RZ:O.53, N=365
Significance codes: “*x4» 0.001,

0,01, 47 0,05, “& 0.1

TABLE 2 (Pooled Regression)
Complete Table omitted, brief results -

India dummy*T

0.663196
[1.191556]

Actual India GDP and fitted GDP in post 2011

predicted_growth

3
0

. . 1
actual_growth

Graph 1(a) (line Xx=y drawn for readability for this and all following graphs)
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Actual India GDP and fitted GDP in post 2011

o

o
'

predicted_growth

8
actual_growth

Graph 1(b)

Correlation of selected indicators and GDP in pre 2011 and post 2011

o

re

40 05 00 05 10

post_2011

Graph 2 (Correlation of gdp with indicators in post 2011 1s plotted on X axis against the same but on
pre 2011 period on X axis)
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Robustness

A) Robustness with respect to Variables:-

Robusl'ncss is one of the most desirable properties of a Regression Model. Robustness helps to

determine whether the model will change drastically if a covariate is added/removed from the model, A :

IT{(?E::EE;:]::‘LC;}:E?':i::li?iz:]'ﬂiy] izlls‘uclT a é)ﬁdili()ﬂ whi?h lca‘ds to precise an'd cog?ist?nf rc.j:,uﬁlts“_'.') A5
‘ » each covariate was omitted from the model and its effect was

observed by observing the significance and the t-value of the other variables. The model turned out to

be robust on all the variables except for the household_growth whose omission had a significant effect

911 ll.w model which meant cither houshold_growth is correlated with other variables or it is highly

significant for our model . The second case turned out to be tl}l/c,

B) Overall Robustness of our Model (Robust Linear Regression):-

A non-robust model tend to give misleading results when the data consists of high number of outliers
as they have a significant effect on our cocfficient estimation. Thus a robust-model 1s desirable, some
tests already in R where used to check whether the model is robust or not. We compared our OLS
modecl with that of the robust regression model and concluded that the estimation and the standard
errors are almost similar thus our model is not misled by outlier points in our data. Further data related

to Robust regression is in the Appendix. (Bruin, 2006)

Conclusions
1. From table 1(a) and 1(b) (Cross sectional regression), from the India (Dummy, B’ India) data

we can see that India is a normal country for period 2002-2011 and an outlier with 90%
confidence in period 2012-2016, this indicates that indeedindia falls out of the line on the basis
of relation between indicators and GDP but this inference is weaker than Subramanian’s model
for which the the §"India significant with 99% confidence in post 2011 period.

From table 2 (Pooled cross sectional regression), from the India (Dummy, £, India) data, both

2.
fs'India and f,," India’T remains insignificant, implying that India is normal country with
similar pattern of relationship between indicators and GDP growth, or rather we can say that
introducing public expenditure and domestic consumption have resulted in this change in
B, India’T.

3. Graph 1 indicates that there is no abrupt change in India’s position in actual growth vs predicted

graph in the post-2011 graph from pre-2011, significant deviation from x=y line would indicate
abnormality. Graph 2 shows that five out of 7 new indicators introduced in our model become
more correlated with GDP after 2012, this favours the hypothesis by PMEAC that these become

major growth drivers in the post 2012 period.
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4. Interpreting both (1) and (

that adding indicators men

2) toget
gether, we can say that there is not enough conclusive evidence
variables similar to other

tioned i )
i ned in PMEAC(2019) would result in Tndia’s GDP and indicator
elected comparable countries. For table 2 the B, India’T is

o sy confidence and also the " India is shifted from 99% to 90%
model, therefore introducing these new indicators shifted the dummy

vari » P

met:ifsllogsC;Zlc[:;rc ms1gni'ﬁcant but they still have contribution, So change in

i gt e dla more .dlfferem than other countries, but it has not shifted significantly

e e ence, Fllnally (3? supports the comment by PMEAC(2019) adding even
e conclusion. Taking all these factors together, Adding these particular

variables did mitigated some of the problems explained by Arvind Subramanian (2019) but
these are not sufficient to conclusively answer them.

significant only in 4%

APPENDIX

Complete Regression Table

India Household Health Imports Electric Credit Military Subsidies Rescarch Employee Out of Education
dummy expenses expenditure Growth consumptio Growth expenses Growth and compensati pocket Growth
Growth Growth n Growth Growth Growth Developme | on Growth health

nt Growth expenditure
Growth
1.338 (552245 -0.066 *** -0.025 ¢ 0.131 *** 0.00006 -0.002 -0.012 -0.001 00254 -0.065 0,046 **
[1.080] [0.025) [0.018) [0.011) [0.018) [0.0001) [0.008] [0.005) [0.003] 0.013) [0.012]] [0.016]]
Min=-32.732, Max=44.060, Median=-0.029, Standard error=3.54
R?=0.47, N=801
India Houschold Health Imports Elcetric Credit Military Subsidics Research Employce Out of Education
dummy expenses expenditure Growth consumptio Growth expenses Growth and compensati pocket Growth
Growth Growth n Growth Growth Growth Developme | on Growth health
nt Growth expenditure
Growth
1.794 % 0.547 *** 0.032* -0.049 ** -0.00002 0.007 -0.009 0.006 0.006 -0.013 0.023 * 0013 **
[0.915] [0.031] [0.015) [0.015] [-0.00004] [0.007) [0.01] [0.007] [0.007] [0.013] [0.012] [0.013]]

Min=-6.7462, Max=10.6856, Median=-0.0043, Standard error=1.99
R?=0.53, N=365

ificance codes: “***” 0.001, “**” 0.01, “*” 0.05, “&” 0.1

Vi
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Robust Regression analysis data:
2002-2011

Out of

Employee

e Research g ket
3 otric Credit Military Subsidics d compensati pee
India Houschold Health Imports Llectric T Growth an il health
dummy expenses expenditure Growth | consumptio Growth ™ [fexpe bh Developme | o AT
Growth Growth n Growth Growth Growt nt Growth Growth
36
00005 | 0033
1198 0.572 -0.078 -0.12 0.11 0.00001 0,0046 0013 i [0.0078]
0047 [0.0075] [0.00
[0.664] [0.015] [0.0093) [0.0063) [0.001] [0.0001] | [0.0047) 5
_ v R d error:l 83
Min=-37.26, Max=47.732, Median=-0.071, Standar
2012-2016
. | outof | Education
India Houschold Health [mports Elcctric Credit Military Subsidics Research Employ'ct. i Growth
dummy expenses cexpenditure Growth consumplio Growth expenses Growth and compensali e
Growth Growth n Growth Growth Growth Developme | on Growth
ot Growth expenditure
Growth
L0073
1.634 0.602 -0.0352 -0.0389 0.00 0.0013 -0.009 0,0023 0.0088 -0.0125 0.0191 g e
[0.715) [0.024] [0.0122) 1 [0.0119] [0.00] 10.007) [0.01] [0.0057) [0.0057] [0.0103] [0.0080] [
Min=-7.088, Max=10.770, Median=-0.0078, Standard error=1.373
. . 3
Multi - Collinearity Data
. . .
Pairwise correlations:
The graph shows the pairwise correlation between all the variables in our model
Ll Corr- Cor. Comr Carr Cor Carr Con. Cor: Cont. ,i
oa- o0 0168 D067 20363 10622 00918 0014 0.052 00167 %
000~
20044 cor Coit: Car. cef Co corr: Con: Carf
1000~ 000588 0,000106 600877 06214 .01 000197 Qo2 000999 — &1
. . 2 L v
- A Coxr: Catr: T Gurr. car: Caer: Cort. §
o & . 00250 0,095 00642 90016 00711 Q5+ 0.0761 -
o Ba ! - | i
g . . | | ) :
o ) 852 Care; Cor: Corr Com; L _tom | cam «!
a,&. ' . Seis 10,0397 0081 0059 0.106 0251 | 0148 | ‘xi
N . . . . y + 4 -
:z ? ! ) r _ Corr Corr; Gorr: | Co (Core ;
5 3 00209 | .04 pooese || oz | T nossa |
i 3] || Cor o ]
i 1100z Dot i
o A B~
00625 ]
Lo Corr.
003+ 10167

i

Scanned with CamScanner




Determinant IX'X]:
Farrar Chi-Square:

Red Indicator:

Sum of Lambda Inverse:
Theil's Methoq:
Condition Number:

l--> COLLINEARITY is detected by tl

0--> COLLINEARITY

DATA SOURCES

Older variables

Multicollinearity tests:

MC Results detection

0.6252 0
545.1640 1
0.102] 0
11.0190 0
-3.1804 0
2.7854 0

e test

is not detected by the test

Credit growth

Credit growth can simply be defined as the expansion of
credit or money in the form of Loans to individuals or
organizations which helps in maintaining the liquidity
of the businesses in a country. Credit growth often
means a healthy economy.

https://data.worldbank.org/indi
cator/FS.AST.PRVT.GD.ZS

Exports

The goods and services provided / sold by a country to
other nations account for the countries exports. Exports
is indeed the major contributor to the gdp of a country

and thus essential in this problem.

cator/ne.imp.gnfs.zs

Variable - Public expenditure

Variable

Description

Source

Health

Health has always been a key factor in public

expenditure throughout the world , government schemes

for health improvement account for a large % of GDP

spending by the government.

https://data. worldbank.org/indi
cator/SH.XPD.CHEX.GD.ZS

Education

Education is also considered one of the most important
public expenditure factors throughout the world. After
the right to education law in india , government
expenditure on education increased by almost 1% of

gdp

https://data.worldbank.org/indi
cator/SE.XPD.TOTL.GD.ZS

Employee Compensation

Government spending on Salaries and benefits of
government employees account for a large % of gdp.

https://data.worldbank.org/indi
cator/GC.XPN.COMP.CN

Al s L Tt et
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Military Expense

Research and development

Subsidies

——

i

Many countries spend a huge % of their gdp on military
expenditure, Military expenditure is a crucial indicator
of how powerful a country Is which is seen as a status
symbol for a country,

—

https://ourworldindata.org/gove

rnment-spendin

Government spends a high % of gdp on R&D sector to
become technologically self reliant and provide

advanced technologies to another nation's as well which
in turn acts asa |
country,

arge part of foreign income for the

https://stats.oecd.org/Index.asp
x?datasetcode=SOCX_AGG

Governmen provides

incentives to both consumers as
well as the

producers with the gim of promoting social

and economic policy.

https://data. worldbank.org/indi
cator/GC. XPN.TRFT.CN

Variable - Domestic consumption

Variable
=Ll e s

Household consumption

Health

Description

Source

Household expenditure means spending by

an
individual on day to d

ay necessities such as
food‘clothing.shelIer.etc, Which is an important factor
in domestic spending.

https://data.worldbank.org/indic
ator/ne.con.prvt.cd

Expenditure on health also accounts for a large part of
domestic consumption. Insurance, mandatory checks are
the major factors of health expenditure by the people.

hitps://data worldbank ore/indic
ator/SH.XPD.OOPC.CH.ZS

Electricity

Important factor for the sustainability of the life. Thus a
key part of the domestic consumption.

https://data.worldbank ore/indic
ator/EG.USE ELEC KH.PC
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Testing the hypothesis: "In the process, growth drivers shifted toward
consumption, and public expenditure.”

mestic

Members

Nitigya Pant - 201 7355
Sudhir Attri - 2018267
Tushar - 2018201
Aditya Garg - 2018124

Introduction
LN 'J ey
The Economic nic Advisory Council to the Prime Minister released a note , in which the contributors
provided pount-id point rebu% the mlsestlmatlon paper.
Mot Suve o i, 1y pceavetle

Consumers have proved to be messiahs for the Indian economy in the last three years, propping up
“demand for goods and services with vith their NeIr spending, even as the investment leg of the economy has
stalled{2-Consumivtion expenditure is losing steam). Public investment have been the main
contributors to growih in India in the Imhlle exports and private investment (and credit) have
played a muted role( 3. Bibek Debroy, Rathin Roy, Surjit Bhalla, Charan Singh, Arvind Virmani). Arvind
Subramanium alnin-g that GNP crowth is overestlmated since 2011.

vatels 2 7 (- OVIA e o De
Bibek debro a\mifs hll;p%thenca ly assurr'( Zthe vgﬁv' dity of Satiéramniluqr;}s\ ::lalm that|é mglj] s f\ ¢ 8
expianation after NPA crisis of 2011 was that as global trade weakened, countries provided fiscal
stu'nu!us to their economies, growth thus shifted towards domestic consumption and public expenditure,
3 trend sharper for India. Thus contributors to growth changed significantly post global financial crisis

towards domestic consumption and public expenditure. need

y B / [
- | e ¢
g

The Mamnimﬂmodel attempts,tl: test the India. dummwand*»‘*-bchwour i 2 dn‘(erjnt s \

|

GDP Growthi = B0 + B1Credit Growthi + P2Electricity Growthi + ﬁ‘ﬁE\\pon Growthi + ﬂ41ml,@u Growthi +,/
pSIndia + i / \\

r 4 \

/ \

v / § abyo WAQWEAS
|  pale ¥-Vig
'IT’W ng M‘W()@V CL}C , P/fme sep S fs ) c0 da paph ’t( 3

O Mw_—' A’O ({0!‘({] (”O/l/ | /l‘{ /1

periods - pre 2011 and post 2011 the equation is the" dlffef‘ent ttme perlo:is\

N

I\
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Table 1. Estimating India Dummy in Baseline Cross-Sectional Regressions

- Countrics
Bascline Baschne with outhiers Only MIC L2 Without
thou
With Without With Without With Without b [l e
0t lectricity _ Elecuriciry
Ilectneity  Electraty Eleetnaty  Electrieity Pleematy  Electricity _Blectnetty.  1-ecticly
20001
India 11,002 11,004 0004 0,003 (049 0.001 (L.004
[-statt 037 043 .80 (148 406 — 0.71
R-sq. .64 (.50 0.64 053 e {135 .64 0.51
) 1_] () J
India 0.028 0,040 0.030 1043 0,029 (.037 0.027 (039
Festat 6.40 i4.59 5.68 11.59 640 1144 6.72 1249
R s .74 0.65 0.63 (159 0.68 062 0,72 (.65
3 : = = — ~—
# Observations | 1 i 74 40 i) ST 5
NEn-Diff /
India*Time 0,025 0.037 (1031 0042 (011 (1018 r 01026 0.035
;{n’..h w_:’) 5.94 373 642 178 318 .l 3.59 588
s 7l 0.01 0.65 01,58 0,63 036 { 0.70 0.61
# Obser :
:: i 2 148 148 50 % 130 150
PASUnnCy | 7 i 74 40 40 75
2 P

From the observations of table 1, the paper claims that India is an ougberamnpr‘ Of"&LCCML"ES i
becatise we can chserve from the t-stat values that the Gummy india is staiisiicaily Ii alg_nlfL.aDUOF_ '

OOZJA'P'enod at 1% confidence level and significant at the 1% in 2012-16. Also Arvind Subramanlan|
gives further assurity for the claim by doing the same analysis including and excluding 4 outliner
countries. *
As for robustness of the analysis, he claims to be robust to variation in measurement and placebo
check only.

Analytical Problem

‘/E-Gfifglﬁ*fe \»4{3 O TR )<_// o7
We want to verify errefute the claim in the note by The Economic Advisory Council to the Prime
Minister that “In the process, growth drivers shifted toward domestic consumption, and public
expenditure”. To support this argument the contributors claim that domestic consumption and public
investment have contributed more to growth in India in the last decade. Which implicitly implies that the
difference between the values of India-dummy.for 2002-11 and 2012- 16_ is may be due to the fact that

contributors to tween.these-two-time-periods-which-can-be explalned as a result of
post-financial crisis for the reason stated earlier.

——— g

In order to verify this claim, we need to establish that fact that India is an outlier because of the
selection of inaccurate growth indicators, in other words India dummy would be insignificant if correct
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indicators were us
———————— ed| there .
fore we estimate values of dummy India with correct indicators mention

the note and do the same.

T Z gt
he course of verification process that we choose will be:

1. (a).Findi e
f;al‘;i::zgigg :’;E ugtIO:Mh mduc_:atprs.which are the main contributors to growth pos
e a no'te. viz. indicators related to public expenditure and domes
: 9 ecting time series data corresponding to indicators in 1(a).
. Defining new regression model - modifying the equation (1)
explanatory variables (As selected on step 1) and replicating 1R
Subramanian’s paper by using OLS estimation

. Conducting robustness checks on choice of cov
data frequency. Tests for these checks explaine
. Obtaining inference - Conduct a null hypothesis
similar in both cases within some confidence interval. B
the rebuttal's statement.

OR Conduct a null hypothesis that coefficient du
to reject the null hypothesis implies that dummy
not an outlier among other countries.
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T e\original analysis stated above uses

Variable - Public expenditure -

Variable Description Source

Health Health has always been a key factor in public [ https: data.worldban
expenditure throughout the world , k.ore/indicator/SH.X
government schemes for health improvement PD.CHEX.GD.ZS
account for a large % of GDP spending by the
government.

Education Education is also considered one of the most | https:/data.worldban

k.ore/indicator/SE.N

important public expenditure factors
throughout the world. After the right to
education law in india , government
expenditure on education increased by

1% of gdp

almost

PD.TOTL.GD.ZS
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Govermment spends a large amount of money

on buying goods and service

s for the people.
This covariate ¢
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Sub-covariates such as the expenditure on
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Services/goods ete.
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Includes housing, unemployment, old-age
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Description

Being a necessity, food pl

ays a Key role in the
role in domestic consump

tion.in.every country

Expenditure on health also accounts for g large
part of domestic consumption. Insurance,
mandatory checks are the major factors of
health expenditure by the people.

hupss/stats.oeed.org

[ndex.aspa2dataseteo

Source
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Important factor for the sustainability of the
life. Thus a key part of the domestic

consumption.
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Energy and In the developing countries, the spending on hutps:dawg. worldbunk ore
Transportation

energy and transportation services increased
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Statistical Inference of our Model:

Let the initial model be:
GDP Growth, = g, + By Credit Growth, + B,Electricity Growth, + ,Export Growth, + g mport Growth, +

Pslndia + ¢, - 1

With considering the time as a factor:
GDP Growth, = B, + B,Credit Growth, + p,Electricity Growth, + B;Export Growih, + Bdmport Growih,

+ BsIndia + B¢Credit Growth,*T+ B,Electricity Growth,*T + pExport Growth,*T + pelmport Grow! h T
+ Brolndia*T + B, *T+ ¢, -—-—-- 7P :

The changed model after incorporating the domestic consumption and public expenditure indicators is.

GDP Growth,=
By + B, CreditGrowth + B, ElectricityGrowth,+ 3 *ExportGrowth+ " ImportGrowt h,+ Bs India +
dGrowth, +

B Health(govt jGrowth, + B,Education(govt) Growth, + S EmpC: ompensationGrowth, +
B ProcurementGrowth, + 3,,SocialSpendingGrowth, + ﬁ',,Heallh(dg@efffngrowth, + f FoodGrowth, +
B,;ElectricityGrowth, + £, EnergyGrowth, + £, vansportationGrowth,+ ,,Others(consumption) Growth,

s i T e | it

t-statistics if we found the null hypothesis to be

we can do a null hypothesis for H,: ;"=0, and throu

true, we can conclude that
India is r.0t an outlier. : )é
. l Aath
\ o n s s Enpwe TV
Taking time as a factor:- ;‘ Ax’?‘f? Ut A 4 \ Yid\(
/1 U s OV v ok
. 7 5\,—.\(\(\,@ :ff

GDP Growth,=
B+ B, CreditGrowth,+ B, ElectricityGrowth,+ ;" ExportGrowth, + B, ImportGrowth, + 8" India +
B Health(govt.)Growh, + ,Education(govy) Growth, + S.EmpCompensationGrowth,, +

A ProcurementGrowth,, + £3,,SocialSpendingGrowth, + 5, Health(domestic)Growth,, + /3, FoodGrowih, +
B, ElectricityGrowth,, + /8, EnergyGrowth, + /5, TransportationGrowth, + f,,Others(consumption)Growth,,
B,,CreditGrowth, *T+ f ElectricityGrowth, *T+ B ExportGrowth, * T+ B, ImportGrowth, *T+ f, India
*T+ B,,Health(govt,)Growth, *T + B,.Education(govt) Growth, *T+ f3, EmpCompensationGrowth, *T+
posProcurementGrowth, *T+ g, SocialSpendingGrowth *T+ f,,Health(domestic) Growth, * T+
ByFoodGrowth, *T+ g, ElectricityGrowth, *T+ f, EnergyGrowth, *T+ /3, TransportationGrowth, *T+

B.,0thers(consumption)Growth, *T+ ,.*T +¢, - S
Where Tis 1 for post 2011 period and zero otherwise.
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t-statistics if we found the ny)|

. 8. =0. and through
r Hy: B, =0 an £ 2011 period.

il esis fo e I
Similarly, here we can do a null hypoth is not an outlier n pos

hypothesis to be true, we can conclude that India

Robustness check ding or removing
For checking the robustness of a linear regression model we w re of our model i.e. the effect of
some covariates, or changing some existing parameters and observe the natu

i ion covariates
ic Expendi stic consumption cov
change on our coefficients. So, while incorporating the public Expendn?ure and dome e e
into our GDP model. We will try different permutations of those covariates and run reg
model which turns out to be the most robust one. Mathematically:

ill give a shock to the model by ad

: A

\ TS Ay ! [ B
Let the Initial Regression be => y=by+bx+b,z O‘ﬂ"j PJ plee CPpene 3
Let the Changed Regression after adding our variables be \ e : S PO s i~ ‘_‘,,-
=>y=b,+b/'x+b,z+bk oX) . _gomomnt ConlUVAD =1
So, we will check how other coefficients are changed if we add a new covariate k into our model and\commerjt on
the robustness accordingly. -~ and o O5r

Hypothesis testing as a way of testing robustness - Hypothesis testing is a significant way of testing the
importance of a particular covariate in our model.

In the above scenario after adding “k” covariate we can perform a hypothesis on k by taking H: b, = 0, if we fail
to reject the null we can conclude that k is a significant covariate in our model and thus adding it will affect the
other paramet:rs much thus maintaining the robustness of our model.

® Time-span and data-frequency(robustness*): To check the robustness of our model for different time
periods we will run regression at different time intervals so as to check if there is a wide shift in our
variables, what all factors are responsible for these changes and alter them appropriately so as to make our
model function correctly at every time span, same with the data frequency.

Time span and data frequency(india dummy) - Let the regression equation be like:
=>Y = byt bx + b,z + b,India
Where India = Dummy variable, 1 if country is India, zero otherwise.
To check the time-span consistency we will regress our model for different time spans and notice the change in

the b;, for example, if b; comes out to be insignificant for 2001-2010, then it should also be insignificant for
2005-2008.
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