" 9011-12 and 2016-17 at about 7 percent.
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Background and Motivation
r the

“India changed its data sources and methodology for estimating real gross domestic product (GDP) fo

period since 201 1-12"

or of Indian Government and Currently, Professor at the

“India’s GDP Mis-estimation: Likelihood, Magnitudes, ;
y of estimation have te-lead

growth between

Arvind Subramanian,( former Chief Economic Advis
Harvard School of Business ), published a paper
Mechanism, and Implications™' which proposes that the changes in the methodolog
to “significant overestimation of growth”. The official estimates place annual averagé GDP

Whereas the paper’ that estimates "that actual growth may have been

about 4172 % with a 95 % confidence interval of 3 12 -5 172 % ence, the author tries to prove that there is a

c(fiost Period) b) @L@W)

misestimation of India’s GDP in th

into two periods 2001-2011 and 2012-2016, which we will refer to as the
the problem of overestimation of GDP, the author studies the
th, with annual GDP growth. These indicators

In paper' the author divides the study'
Pre-2011 and Post-2011 periods. To establish
"real indicators" of economic grow
wheeler sales, petroleum consumption, cement, steel, etc.

overestimation of India's GDP in the post-period, then the
hould be similar in the Pre and Post Period.

correlation between 17
include clectricity consumption, 2-

vThe argument is that if there is-no misestimation or

correlation between these economic indicators and GDP growth s

ecific indicators that co-move with growth and are easy (0
h the GDP growth rate for a comparable set of countries
India shows the same trend as compared to other

s. The point that we need to note here, is that the

After establishing a problem, the author identifies sp
produce. Then, the author relates these indicators wit
for the pre-2011 and post-2011 period, to study whether

countries or it is an outbier in one or both of these period

() Quoter duredily pickad
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author has not taken tax as an indicator of GDP in his study. In the follow-up paper "Validating India’s GDP

Growth Estimates"?, he provides an argument for not including tax in his original papef‘.

Tht? argument in the follow up paper? is based on the fact that the India’s Tax-GDP ratio rose in the Post-2011

period from 10% in 2011-12 to 11% in 2016-17, which suggests that the "rising revenue-GD_P ratios tend to

suggest surging growth."> However, as stated in the paper?, "revenues are affected by more than just economic

growth; they are also affected by changes in tax policies and administration". Hence, due to factors like
al markets in 2014* and

fall in petroleum prices in the internation

increase in-direct tax collection due to the
not be used to infer much about GDP

decreasing direct tax growfh rate in the post-2011 period, taxes car
growth. Therefore, the author has not taken tax as an indicator of GDP in his study'.

Problem / Analysis Query
data should

We propose to perform an extensive econometric analysis of these claims and test whether tax
have been included or not included while testing the misestimation of the GDP of India.
%mxwm&w@

The Economic Advisory Council to the Prime Minister (EAC-PM) inits rebuttal® to érvind Subramanian

'papelastated that :

“Unlike many indicators, tax data is not collected through surveys or by agencies through arcane techniques,
Further, there have been no major

these are hard numbers and should be an important indicator of growth.
¢ author’s analysis (31st March 2017). GST was introduced on
eant to avoid

changes in tax laws until the end period in th
Ist July 2017. The author’s logic of not using tax data appears to be a convenient argument m
inconvenient conclusions based on hard facts.”

at Arvind Subramanian didn’t include taxes in his study’'
an important indicator of growth.” EAC-PM also argues that
and should be considered as onc of the

. but.as

The EAC-PM raised concerns over the fact th

stated, taxes are “hard numbers and should be
DP growth ratc of the country,

the tax plays an essential role in the G

fundamental indicators of growth of a country.
analysis of these claims and test whether lax

Therefore, we propose to perform an extensive econometric
ing the misestimation of the GDP of India.

should have been included or not included while test

1. Prima facie, is there a problem? . AT L b
oy . ceryw Mcgl,ﬁ,w s
e uwillrepliade k6Q aukfetl b auadd’ ,:mmbe%z:-css
the estimation of GD[aThc author has done the same analysis by

We will first test whether a problem exists in
d Growth Indicators for two periods. We will

calculating the correlation between India's GDP growth an
perform the corresponding analysis, but with the addition of Tax in the growth indicators.

ozl _Epdnqmenv'cs -1/ Semester -3 / Final Repori
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Using this, we can infer :
® Whether tax behaves similar to other indicators in the two period§/ Which can be used to test the

EAC-PM argument.
® Is there a difference in the relation between GDP and tax, in the Pre-2011 and Post-2011 period. We-are-

the;ebthcSting_whetheLa_pmbleﬂwf-miscstimation-ex—i-s{«s—er—not.

Regressions

GDP Growthi =, + B,*Credit Growthi + ,*Export Growthi + py*Import Growthi + 8, *India Dummy + &i

B, - Represent the magnitude change in GDP with respect to a unit change in Credit Growth
P, - Represent the magnitude change in GDP with respect to a unit change in Export Growth

B, - Represent the magnitude change in GDP with respect to a unit change in Import Growth P o
M :.% Thduoe & bugw,%\xa.wﬁﬂ %‘ S

By -\Coefﬁcient of dummy variable 4z}
- / ottel,  coumbhs) reg]

GDP Growthi = B, + f,*Credit Growihi + ,*Export Growihi + B,*Import Growihi + B, *India Dummy +
p;*Tax(% of GDP) +&i

f, - Represent the magnitude change in'GDP with respect to a unit change in Credit Growth
f3, - Represent the magnitude change in GDP with respect to a unit change in Export Growth
£, - Represent the magnitude change in GDP with respect (o a unit change in Import Growth

B, - Coefficient of dummy variable
- fs - Represent the magnitude change in GDP with respect to a unit change in Tax

GDP Growthi = B, + B,*Credit Growhi + p,*Export Growthi +B;*Tax(% of GDP) + B, *Impor: Growthi + *India
Dummy*t + f3,*India Dumm y@#ﬁ?*C redit Growthi*t + By*Export Growhi*t + By*Import Growth*t +,,*Tux(% of
GDP)*t+ &i '

j3, - Represent the magnitude change in GDP with respect to a unit change in Credit Growth
f3. - Represent the magnitude change in GDP with respect Lo a unit change in Export Growth
/3, - Represent the magnitude change in GDP with respect to a unit change in Tax '
B, - Represent the magnitude change in GDP with respect to a unit change in Import Growth

b . fi - Coefficient of dummy variable for post period

B, - Coefficient of dummy variable for India
/3, - Represent the magnitude change in GDP with respect to a unit change in Credit Growth in post period

B, - Represent the magnitude change in GLP with respect to a unit change in Export Growth in post period
B,~ Represent the magnitude change in GDP with respect to a unit change in Import Growth in post period

12 ’C - ? : Econometrics 1 / Semester - 3 / Final Project 3
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/1y - Represent the magni i i
0 I magnitude change in GDP with respect to a unit change in Tax in post period

2. Omitted Variable Bias

Omi iable bi . .
g Iltt?d variable bias occurs when a relevant variable is excluded from a statistical model.
e = ~ . . . . .
will test for omitted variable bias in the regression (1), due to the exclusion of tax. In this, we will calculate

correlation of Tax Revenue(% of GDP) with the_GDP_Growth Rate. Domestic credit to the Private sector
 Grouskin voks | osbpluttes)

Exports of Goods and Services and Imports of Goods and Service: Wyl
We will analyze these correlation values, and see if these conditions for Omil)ted variable bias exist.

1. The tax variable is significantly related to one of the predictors.
2. Tax variable is a sigrificant determinant of GDP growth.

It the two conditions above follow, it would result in the violation of OLS assumption E(UX)=0, which would
result in an omitted variable bias. ’

We will also compare the adjusted R-squares of ‘the regression models (1) and (2), to find how well the

variation in the GDP growth is explained with and without inclusion of Tax.

3. Regression Analysis

To study the relation of taxes with GDP, the author has studied the regression (1) and regression (3)( with the

exclusion of taxes). We will perform the same regression(1) and regression (2), (which is the same as
regression (1), but with the inclusion of taxes), for the period ( Pre-2011 and Post 2011) for a set of countries.

For the regression (3) the author states that :
“Statistically speaking we are deploying the spirit of a “difference-in-differences” technique. Here the

treatment is the methodology change in India; the treatment period is post-2011. We are then testing
whether the treatment had a differential impact on the relationship between the indicators and GDP growth in

the post-2011 period: put differently, was India differentially affected in the post-2011
period compared to countries.”(Arvind Subramanian,2019, p. 9)/

ince we are interested in understanding what happens after we add the tax to the original analysis in the paper,

_éla g
-thefewec':’ will perform 4he regression (3) using which we can infer whether India isstilt an outlicr in the

Post-2011 period or not.

‘Note: [

4 Econometrics -1 / Semester -3 / Final Report '
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‘E’:fle;:’t;:lgi‘ls\:’zthi?lv;or;?:i::lf:ﬁie;ecﬁiggy consumpti(m‘ alortg with_other Indicators. The government
which electricity consumption for ;’:‘dia cpe;.;eg[ldecu‘lﬁcauon o 0! PE".iOds- e
Electricity can, thersfons e 'o.u ! elfive dxffe.rcnt]y from tk'le othc.r cou.nmes selected.

: ) ' proxy indicator of India dummy variable, since it behaves very
differently as compared to other countries. Due to which we would not be able to test whether India is
an outlier, using India's dummy variable.
Period: We have selected the post-2011 period from 2011 to 2015 and excluded 2016 from our analysis
as demonetization happened in India in November 2016, which served as an internal shock to the
Indian economy. Therefore, we have decided no to include 2016 in our analysi\s/ '
Countries Selection: We have selected the top 50 countries, listed by their GDP as per the United
Nations. Since we needed a group of countries whose GDP is comparable to India, hence we have
selected the top Countries ranked by their GDP in our analysis. '
Tax: To include tax as an indicator of GDP, in the original analysis, we have included Tax Revenue(%
of GDP). Because it is a percentage, not an absolute value, therefore can be used to compare Tax

revenue of different countries casily./

Variableg and-Fheir Description. ;

PSS TR £ T
¥

oyl
1 GDP growth (annual %) The annual GDP growih of a country GDP Growth
2 Domestic credit to private sector (% of Domestic credit w private sector refers Credin Growth
GDP) financial resaurces provided to the private
scctor by financial corporatioms, such as
through loans, purchases of non-equity
securities, and trade credits and other
accounts receivable, that establish a claim for
1tp:1ynmm.7
3 ' Exports of goods and services (annual 5 The annual growth rate of exports of goods Exports Growih

and services based on constant local
currency. Aggregates ane based on constant
2010 U.S. dollars. Exports of goods and
services represcnt the value of all goods and
other market services provided (o the rest of
the world. They include the value of
merchandise, freight, insurance, transport,
travel, royalties, license fees, and other
services, such as communication,
canstruction, {inancial, information, business,
personal, and government services. They
exclude compensation of employees and

arowth)

Econometrics 1 / Semester - 3 / Final Project 5

Scanned with CamScanner



growth)

Sl Tax revenue (% of GDP)

Note :

Summary Statistics

Imports of goods and services (annual %

e All Variables in the above table were acguire

investment income (formerly called factor
services) and transfer payments.”

The annual growth rate of imports of goods
and services based on constant local
currency. Aggregales are based on constant
2010 1.5, dollars. Imports of goods and
services represent the value of all goods and
other market services received from 1he resl
of the world. They include the value of
reight, insurance, transporl,

merchandise, [
d other

travel, royaltics, license fees, an
services, such as cormnanicalion,
construction, financial, information, busincss.
personal, and government services. They
exclude compensation ol employees and
investment income {(formerly caffed fuctor
services) and lransfer payments.

Tax revenue refers (0 compulsory transfers o
the central government for public purpuses.
Certain compulsory transfers such as fines,
penaltics, and most social security
contributions are cxcluded. Refunds and
corrections of erroncously collected tax

revenue are treated as negative revenue. 2

d from WDI Database(Link).

Import Growth

Tax Growth

Shot ol ic ‘Variable Name_ | Mean Standard | Minimum Maximum
T [ % ' Deviation : g
1. . | GDP growth 3315 42 -33.10 54.16
(annual %)
2. Domestic credit | 8254 518 0 206.67
to private sector b e
(% of GDP)
3 ‘ Exports of 4.94 89 -30.01 235 61
goods and N
services (annual
% growth)

6 Econometrics -1 / Semester -3 / Final Report
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4. Imports of 546 10.74 -50.05 84.74
goods and
services (annual
% growth)

3. Tax revenue (% | 146 8.90 ; 0 36,50

of GDP)

Results

1. Relaﬁon Between GDP And Indicators

The correlations of GDP and indicators is depicted in figure.

Coynmercial

ir, Travel

Fogeign
=
o ays—»—Tprheeler e
Q-
b Imports LCU
(=)
N
" Tay Electric Power
Imports % of GDP

Exports % ofEGDFExports LCU

'
I ‘e L9

2001 - 2011
| . Po (4ue)
% < pok (V.

[
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Tax hereafter), has +0.5 correlation with GDP Growth

at 95% confidence level. However, with -0.5 correlation N

Thus, we can infer thag Tay | 448t 95% confidence level. ( Blgmificomt wn Okl Cads,
ax J ” . ‘- . i A . . .

Electricity, Steel T 18 behaving similar 1o other growth indicators, which were changing like

Figure 1

Post

Pre

Actual

‘ 5 Predicted
Predicted

Figure 2(a) Figure 2(b)

¢ WITHOUT TAX
e WITH TAX

2. Omitted Variable Bias

ctor of GDP growth, which is evident from Table no. 3 and Table no. 4, where tax
nfidence level for both the periods. :

v
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jation coef! ficient of 0.46,
with high

fficient of 0.44,

ector’ variable, with a colte
n coe

i Domestic Credit to the private s
d with a correlatio

/’he tax is correlated Witk
with high significance (refer table no. 6) for the Pre-period an

significance for the Post-period.
at the basic

implies th
ted yariable

( Both these Ot.’serValious confirm the correlation between Lax and domestic credit variables. This o
OLS assumption that E(X/U)=0, is not satisfied when tax is not included. Thus excluding 1ax {cads to an omit

bias in the estimation of GDP.

Moreover, on comparing R-squared values of Regressions (1) and (2) (sc€ Table5), it is clear that including (xes in;the
he variation in the GDP growth.

regression helped to explain more about t

t period (refer

od and -0 10 for pos
DP growth rate

1. Regression Analysis
2 The estimated fsin the regression(2) is -0.08 for the pre peri
Table 3 and Table 4) , significant at 0.1% confidence jevel, which implies that G
GDP Growth rate

and tax revenue arc inversely related.
If the tax reventic of a country decrease by 1(% of GDP), then its

bklk Hag i.
3
should increase by 0.1
n becanse; if & country ha

L yeuaue/
7 ii. This should not happe
government has higher income, has more power (0 spend.

Dr. Subramanian’s decision of not including tax, since tax are not

(07}
oL, M@
6 aa 06 iii.  This result supports
GDP. Rouglie . e
\/61 » behaving normally, as other indicators.
b. variable of Regression (3)is 2.39 at 1% significance level, which represents
d, which was our treatment period for

E outlier in the post perio
[ss]

s higher tax revenue, then the country's

The estimated fs
that India behaved as an
diff-in-diff analysis.

Moreover, Fig -2(a) and Fig -2(b), which dep
for the two periods, clearly show that India behave
irrespective of whether tax was included or not. India lies far up

ict the plot for actual versus predicted GDP growth

d as an outlier for the post period,
from the prcdictcd-actual GDP

4
C.

growth Jin€.

ggest the inclusion of taxes in the estimation of GDP.
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2011 period, which was more apparent after the

as l{‘l the regression, F)(p'.m'h R 5‘(‘( S ;'\ e
S0 verified from our study.

/india-gdp-o

C|d - . . SIAL 9 Ple =
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[3] (2014, Decemp .
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U i0 4
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[10] (n.d.). Tax revenue (% of GDP) by Country - IndexMundi. Retrieved November 7, 2019, from

https://www.indexmundi.com/facts/indicators/GC. TAX.TOTL.GD.ZS

Tables

t-value

Scanned with CamScanner




Intercept

3.26
vl'.ndia_Dummy 107
Doine_stig: credit to the private -0.01
sector
: Exports of goods and services 0.06
0.12

Imports of goods and services

0.35 941

1.20 0.89
0.003 -3.48
0.02 2.68
0.02 6.49

2e-167%*

0'000549 stk

0.000549 #**

0.007527 **

1.99e-10 ##%

Multiple R-squared: 0.22,

Signif. codes: 0 “***' 0,001 “*** 0,01 ‘*** 0.05°>0.1 *" 1

Residual standard crror: 3,892 on 534 degrees of frecdom
Adjusted R-squared: 0.22
F-statistic: 38.24 on 4 and 534 DF, p-value: < 2.2¢-16

Table - 1

Variables Estimate
Intercept 3.22
India_Dunimy 4.35
Domestic credit to the -0.01
private sector
Exports of goods and 0.08
~ services
Imports of goods and 0.18

Khirs

Signif.

= Mlﬂt_ip]eR-squmd: 0.242

Std. Error t-value
8.37 B.661
1.32 329
0.003 =3.58
0.03 242
0.03 5.99

codes: 0 %% (0,001 % 0,01 “w 0057010}

Residual standard error: 3.845 on 533 degrees of freedom
8, Adjusted R-squared: 0.2357

34,19 on § and 533 DF, p-value: < 2.2¢16

Prith)

1.95e-13 #x*
0.00] **

0.0004 #¢

0.02*

1.03¢-08 ***

Table - 2

- Econometrics 1/ Semester -3 / Final Project
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Variables

Estimat 4
% Std. Error t-value Pr(>Htl)
Intercept
3.94 0.39 10.18 2e-16 #**

India_Dumm

_Dummy 1.01 11 Ay 040
Domestic credit to the -0,01 0.003 -1.86 0.06
private sector
Exports of goods and 0.05 0.02 238 0.018 %
services
Imports of goods and 0.12 0.02 6.70 SAc-11 ***
services

FWE

Tax revenue -0.08 0.02 377 0.000183

Signif. codes: 0 ***%* 0,001 **** 0.01 ** 0,05 0.1 *" 1

Residual standard error; 3.845 on 533 degrees of freedom
Multiple R-squared: 0.24,  Adjusted R-squared: 0.24
F-statistic: 34.19 on § and 533 DF, p-valuc: < 2.2¢-16

Table -3

Variables Estimate Sid. Error t-value Pr(>ltl)

Intercept 424 042 C100m Q167 \

India_Dummy = : 4.19 ‘ 1.26 132 0.03* \
 Domestic credit to the -001 0.003 223 003
private sector * |

Exports of goods and 0.07 0.03 2.26 0.02*
S?_IVIC e e : '

0.03 6.81 1.26e-10 %%
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Residual standard error; 2,474 op 190 degrecs

: ces
Multiple R-squared: 03883, Adjusted R-g
F-statistic: 24.12 on § and 19¢ DF, p-\‘z’ﬂLI.C' <2

signif. codes: 0 %% 00 s 0.0 “>

of freedon
quarcd: (.3722

.Zc—lﬁ

443

1.58¢-05 #*%

005700+

Table - 4

R-S8q Comparison

Time Period

Without Tax R-sq (Adjusted)

With tax R-sq (Adjusted)

2002 - 2001 0.21 0.23
2011 - 2015 031 0.37
Table - 5
e ‘GDP*G"ro,w_th , Domesuc credit Exports of Impoﬁs of goods
- f [toprivate sector | goodsand  {andservices
[ (% of GDP) | services (annual { (annual %
(i S E s s erawth) gmwth)"
Pre (2001 -11) | Correlation -0.24 0.46 -0.15 -0.11
coefficient
P Value 5.124e-08 < 2.2e-16 0.0009 0.01
Post (2011-15) | Correlation [ -0.36 0.44 -0.04 0.04
| coefficient
P Value. 1.054¢-06 1,075¢-09 0.57 0.58

Econometrics 1 / Semester - 3 / Final Project 13
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Variables AT
Ib-\'llmutc Sld r' TR ST [ Gl
« TTar t-value P
Intercept r(>1tl)
392 03
30 11.04 <De- |6 FH*
ngeshc credit to the -0.006
private sector {1,903 2 045 *
Exports of goods and 0.05 0.02 2.58 0.01 %
Services ' i i ‘
l
Imports of goods and 0.12 0.02 7.30 7.60e-13 *** !
services. : |
Tax.revenue....of.GDP. -0.08 0.03 “4.08 4.86¢-05 *** i
India_Dummy 1.86 1.09 1.70 0.08 .
;
1l 0.30 0.70 0.43 0.66
;
India_Dummy:T 2.38 2.10 113 0.25 ** |
. - ¢
Domestic credit to the -0,002 0.006 -0.23 0.81 :
private sector.:T
:‘
Expons of goods and 0.02 0.05 0.36 0.71 ‘
: 3
services:T :
Impoits of goods and 0.07 0.04 1.63 0.10
services:T ¢
Tax revenue:T -0.02 0.04 -0.65 0.52
Signif. codes; 0 as 0,001 “** 0,01 #0057 0.1° |
Residual standard error: 2474 on 190 degrees of free
Multiple R-squared: 0.3883, Adjusted R-squared: 0.3722
Fustatistic: 24.12 on § and 190 DF, pvalue: < 2.2e-16
:
3
g
.';
>
i T TR L 1 A
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1 Introduction

Arvind Subramanian (FormeyCEA to the Government of India) in stated that “because of the major changes

in direct and indirect taxes in ( s1-2011 period which render the Tax=10-GDP relationship different and unstable, and

2% hence make the indicators unreliable proxies for GDP growth.” The Prime Minister Economic Advisory Council’s

" madec a rebuttal «0 Subramanian’s paper stating that Taxes are hard numbers and should definitely be considered as one f,) IJ e |l
Y « ¥ » NS N

of the factors while modelling the'GDP growth. [n the follow-up pﬁj%eﬂ)\r\'ii'er_STJhrunmniu:AﬂjnS elaborated upon his

claim of excluding taxes as an indicator of GDP, with the@rgument that India’s tax to GDP rdtio rose in the post-2011 -5}

pericd, which suggests that tax is an indicator of GDP. However, the author claimed that growth in both revenues and percs /""
_ GDP does not indicale “surging growth” in the Indian Economy. The author supports his claim with arguments, which

include the demonetization effect on taxes and the changes in the tax policies and administration by the government in

that period. To determine whether (axes are estimators of GDP or not, in this project, we propose to study the relation

between GDP and taxes. The Indian taxation system can be broadly divided into two parts -

s((/ggbircci taxes: The taxes that are directly paid by the tax-payer to the government. Example: Personal Income tax,
 corporale (ax, etc
£

Indirect taxes: These are the taxes that are applied to sales of goods and services. These include custom duties, excise

duties, central sales tax, etc.
C lQP “«

Hence"here is a glear structural difference between dircet and indirect taxes, which occur from a basic nature of

collection of taxes. In order to confirm that there a'raisl'r’gcyquml differcnces, we will try to explain-and-study the
_relationship between direct and indirect taxes, byl@omféu@ Lpi WO taxes and checking how they move over ime. =~ |

will help-us (¢ understand how the two types of taxes dre affected by the introduction of new government Und et

policies like increase in petroleum prices and demonetization. S ia,

/
- YO (Ol !1.«.

>

L AP
Then we will study the correlation between GDP growth with direct and in-direct taxes separately over the two M,
time periods i.c. we will look at the correlation of direct and indirect taxes with GDP growth separately for periods Eppen

2001-2010 and 2011-2019 and the correlation of direct and indirect taxes growth with GDP separately for periods
2001-2010 and 2011-2019. Using the above analysis, we can check whether taxes have a similar or different relation

-—-’/
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with GDP as com are

or like Eleg ncity (which have simima

In order to show whether taxes ar‘,?g{)ﬂ\\‘f\“& ﬂ
of taxes and other indicators c;l' o‘r’m:/\ll:cl('lmm i ety Gt ol e o ar )
Statstically cifferuny 7é h,, ike de1l Growth, Electricity Growth,ete. he coefficient of taxes are /
e “Cro, hence we can infer that taxes are indicators of
m zero, hence we can be sure that taxes are bad estimators of GDP.

' ECONOMETRIC - PROJECT PROPOS A
Foa LN R TR
mj” !

d 1o other indicators of growth li

like steel, petroleum(which behave differently across two periods )

We choose to select (ﬁc (0]

‘ BEDlgromiof counthie )
had their GDP calculation metho LoDtk oroucmodel,be

eir GDP methodology changed. This
change in their GDP calculation melhodologiEs.5

w YVIER
Then, we wi e for cong: 3 e — Voo \ J y0 e
o l:"‘l):i:egé(l:%' Lonsml.cncy for our m dcl..b adding more data poir@ho ing more similar countries Wbt w!\l
. -onsidered to be a consistent model, but if it doesn't; WS Would imply that SUFRGIET e oL a S
cansistent one. odel bf‘“"“ c_ipcsn S CAmply o S “’) ).’C
In the en

(\or d, we_will argue that lh; above correlation between GDP and taxes is(n& cuus;ﬁbn, y supporting thz A.M}\" N\
a )61‘ ~ATBuments provided by the author in support of not using taxes as an estimator of GDP. I S / .
\) ndevsrand \ l

é“.i, X4 ? i

JOU b ey
2 Setup or formally propose the statistical model and statistical tests for your analysis. L ave A
Q 2 oV ‘Defend your proposal. ) ]
¢ _
ry :\fb\fr("(ﬁ"tc : _»,_,f{},@*r wtire

- 3y 2(xi = X)(yi — ¥) e
Y Bl - 07 E( - 9)? \- bad

Using Correlation Analysis : L,{\i\ l $

. cause all the countries included in this group have | Wand d’\* "
will create a dataset of countries that have had a similar line of

Correlation between Direct and In-direct taxes of India: We will the above formula to calculate the correlation between Y0k
the direct and indirect taxes as a percent of GDP and also make a line plot to represent the value of the taxes over the .
time period. This will help us understand how different or similar the two tax systems are from each other. Moreover, it <V &
would help us map the movement of the two taxes with introduction of Government policies like petroleum prices rise
and demonetization. o .

" T — 7N
We will calculate correlation between : — £, 00N
v - N )

o Birect Tax and GDP growth for period 2001-2011. ’
/-"/ Diregt Tax and GDP growth for the period 2012-2018. \
/ o IndDirect Tax and GDP growth for the period 2001-2011. £y id L Q
Q o IniDirect Tax and GDP growth for period 2012-2018. 2 SA S ome # » (Z‘mwﬁ {7 SAES

o Direct Tax growth and GDP for period 2001-2()1'1(%
e Direct Tax growth and GDP for period 2012-2018 o ‘
e In-Direct Tax growth and GDP for period 2001-201 l’(@

" e In-Direct Tax growth and GDP for period 201240_1:;(96)_ .

Using the above co-relation data we can infer :

.

1. Is there any difference ﬁmtween GDP and Wods ? /
i i T

imi indi S i ith the values given in the paper).
2. Whether tax data moves similar to other indicators of growth (by comparing them wit lues g
Hence, we can argue whether Taxes can be considered a reliable estimator as other reliable estimator. -
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Table 1: ldentify all the vari bi . .
(link to the dataset) e a typp 2t You will be usi

3 ng to address your proble : ith the rce
- Provide a table with columns: Varigable, Descrip{ion. ‘S)ource'.n RIS Gt
Sno. | Vaniable —
B WJ Description [Source |
?mwm\ﬂ’.glﬂwm of countries for period 20012019 Link
3\,&%\ Credll_ growth of countries for period 2001-2019 Link
= | Electricity Growth Electricity growth of countries for period 2001-2019 Link
4. | Expont Growth Export growth of counties for period 20012019 Link
LW Import growth of countries for period 2001-2019 Link
\_
6. ($£15z$%DP) Tax collection growth of countries for period 2001-2019 Link
1. '(];a:nr::te rll}gu) Tax collection growth of countries for period 2001-2019 Link
3 Wdiesonmoduct;\\_%
___| (constant LCU) Link
Taxes on goods and \\
9. services (percent Link
of revenue)
Taxes on goods
and services
10. | (percent value-added Link
of industry and
services)
Taxes on goods .
11. | and services Link
wurrent LCU)
An income tax is a tax that
: governments impose on income y
12, | Personal peome generated by businesses Link
28 tndia) and individuals
within their jurisdiction,
13 Other DU'CC[ Link
" | Taxes (of India)
A corporate tax is a levy placed on _
14. Corpor?te X a firm’s profit by Link
(of India) the government.
Indirect tax Link
2 (ofTudin)
EXCISE REVENUE
v FROM PETROLEUM Excise duty is a levy paid by the manufacturer on items L
16. | AND NON- manufactured within the country.
PETROLEUM
L The goods and services tax (GST)
: is a value-added tax levied Link
17. | GST (of India) on most goods and services
> sold for domestic consumption.
| CUSTOM REVENUE Customs duty is the charge levied when goods are imported ’
18 | FROM into the country, and is paid by Link
| IMPORT DUTIES the importer or exporter
| (of India)
5

|
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3 Model Between GDP Growth and Indicators of Growth:

DP;y) = Bo + 81 * CG (i) + B8,%EG i) +34+ExGi )
fﬁm(*'ere +EG) (1) + Bo* (1) +33%ExG 1) + B#IG (1) + 85+ TR, + Bp# TR, +57%TR; + Bg+TRy

ation Legends e
Equat e O__U '\'(/‘-e‘ﬁ(- |

o CG-Credit Growth of i*" country. g cC
o EG-Elcctrical Growth of i** country. C,Y\/\/V M
o ExG-Export Growth of i*" country. . X A

o 1G-Import Growth i‘" country. -~ — \ 13,
~ ) T

o TR;-Tax Revenue(% of GDP) it" country. ~
e 1" R,-Tax revenue (current LCU) i** country, -
! w ’:"." ﬁmj s
o T Rs-Taxes less subsidies on products (constant LCU) for it" country.

T R4-Taxes on goods and services (% of revenue) for ith country.
o T'Rs-Taxes on goods and services (% value added of industry and services) for it" country.
o T Rs-Taxes on goods and services (current LCU) for it" country.

Interpretation of coefficients

e 3, - Represents the magnitude change in GDP with respect to a unit change in Credit Growth.

e 3, - Represents the magnitude change in GDP with respect to a unit change in Electric Growth.

e 33 - Represents the magnitude change in GDP with respect to a unit change in Export Growth.

e 3, - Represents the magnitude change in GDP with respect to a unit change in Import Growth.

e 35 - Represents the magnitude change in GDP with respect to a unit change in Tax Revesu2 % of GO

e /i - Represents the magnitude change in GDP with respect to a unit change in Tax revenue (current LCU)

e 737 - Represents the magnitude change in GDP with respect (0 a unit change in Taxes less subsidies on products

(constant LCU)
o (g - Represents the magnitude change in GDP with respect to a unit change in Taxes on goods and services (%
of revenue)
e A - Represents the magnitude change in GDP with respect to a unit chan

value added of industry and services)
¢ magnitude change in GDP with respect to a unit change in Taxes on goods and services

: 5
o)wwr)d N :

ge in Taxes on goods and services (%

e B0 - Represents th
(current LCU)

We will formulate a null hypothesis :

— A N8

o e —
w o B;=0,8=0,81=0 ;33=03g9;ﬂaﬂdﬁ10=0;/

‘e Using the T-test, we can check whether these values are statistically different than zero or not.

o If we fail to reject the null hy
methodological changes) , 1t’s GDP grow
is an estimator of GDP. :

potﬁeéis- this would impiy that for a country with similar condition(in terms of
th would be dependent upon any form of tax and would show that tax

Kennedy £

wth Estimates | Harvard 15
GDF S Accessed 26 Sep.

| tgslcid/publicationslfaculty-wod@ng—papemﬁndia-gdp.
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3] hnps://www.investopedia.com/lemls/clcorporalctax.asp

p i i S/i/illCO"lel'dX.asp
'/, ; = .||l l‘ n- Hal Vald KC““edy ~;C|I()0|." hllps.”www.hks.ha dl d.edu’ Cnlcrs/Cl pu I.Ca(")nslfac“hy
[ ] | v

working-paperslindia-gdp-ovcreslimate. Accessed 26 Sep. 2019.




