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Pe3rome: Mebl paccmoTpenu nokianasl MexayHapoaHo Muccuu o Habmronenuro 3a Beibopamu (MMHB) 1 Muccuun
BJITY / Bropo no lemokparuueckum Wucturyram u [IpaBam UenoBeka 1o HaOIIOASHHIO 32 MapIaMEHTCKUX BBIOOpax
2012 rona B mpe3uaeHTcKkuX BbiOOopax 2013 roja u npeaBapUTENbHBIX TOKIanax MapiaMeHTCKuX Bbioopos 2017 roxa.
B stux otuerax OpuiM 0OHAPYKEHB!I OCHOBHBIE YTBEP)KACHHUS M Pa3pabOTKH HOBBIX KOAEKCOB M30MPATEIbHON CHCTEMBI
JUISL TIPOBEJCHUSI BHIOOPOB. [JIaBHBIM YTBEp)KIEHHEM B XOJ€ HCTOPHM ApMEHHH ObUTM H30UpAaTEIbHBIE CIHCKA
n30upaTeneii, IMEIOIMUX IPABO TOJI0Ca, KOTOPHIE BCET/Aa MOABEPTalIiCh KPUTHKE CO CTOPOHBI OMMMO3WINOHHBIX TAPTHHA,
MEXXITyHapOAHBIX MHICCHH W TPaKAAHCKOTO obmiecTBa. Hanmmdme upe3smepHOro crimcka u30Hupareneld, HMEIOIINX MPaBo
rojoca, UMeJI0 PHUCK MPEIOCTABUTH BO3MOXKHOCTH ISl MHOTOKPAaTHOTO T'OJOCOBAHHWS W HAOMBKU TOJIOCOB B OOKCax.
Eme omHoit cepbe3noii mpodiemoii, nmeBniedr Mecto B 2012 u 2013 rogax, ObLIO OTCYTCTBHE T'apaHTHW IIPOTUB
MHOTOKPATHOTO rojiocoBaHus. [[pyroil mpobiaemoii Oblla HEMPO3pPAaYHOCTh MOJCYETa TOJIO0COB, OCOOSHHO Ha CTAHITHIX
3a mpenenamu EpeBana. [losromy m3buparenbHas pedopma, npeaHasHadeHHas Al BbioopoB B 2017 romy Obuia
HalpaBJicHa Ha pCUICHUC 3TUX HpO6J1€M IMyTEM BHCAPCHHA HOBBIX TeXHOJ’IOFHﬁ, TaKuX KakK yC’I’pOﬁCTBa aBTOpU3aAlU
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n3bupareneil U BeG-KaMepbl. JTa CHTyalusl MOLIIEHHHYECTBOM C TOJIOCOBAHMEM M HOBBIMH M3MEHEHUSMHU B KOIEKCE
ObUI0O MOTHMBOM JUIA TIPOBEAEHHS SKOHOMETPUYECKHX WCCIECJOBAaHWN IO BBIAICHEHHIO TOTO, KaKk H3MECHEHHS B
N30MpaTeNIbHOM KOZEKCE IOBJIMSUIM Ha MpPEJOTBPALICHHE IOJOOHBIX YTBEPXKACHHH, HCIOJb3Ys METOJOJIOTHH U
KOHILIENINY, npejcraBieHHble B [lomutnueckom @opyme ApMeHus! AOKIAAbI O Mpe3uAeHTCKuX BbiOopax 2008 roxa.
Bone Toro 0110 IpoBe/ieHa CPAaBHEHUS MEXKLY HCIIEA0BAEMbIX BBIOOPAX UCIONB3YI0 3KOHOMETPUUECKUE MOAEIIH.
Karouessie ciioBa: Cepxx Capresn, Papdu Oranecsn, EJIK, TIITA, siBka n3dupareineii, perpecCHBHBIN aHAIN3.

1.  Data Of The Research Paper:

The data on election results for years 2012,
2013 and 2017 was obtained from the official
website of the state central election committee-
election.am. The number of voting stations in the
year 2012 was 1982, in 2013 was 1988 and in 2017
was 2003 rows. After that we have calculated,
analyzed and presented the voter turnout (VT) in
each electoral station and the vote rates received by
each party during 2012 and 2017 parliamentary
elections and by each candidates in 2013
presidential elections. The participation rate/voter
turnout in each station was calculated by taking into
consideration the number of eligible voters and the
number of voters who came to the election.
According to data presented by Central Electoral
Commission in Armenia the number of eligible
voters on 2017 parliamentary elections was
2,585,134, out of which 1,575,786 or 60.86%
participated to elections. On 2012 parliamentary
elections 2,522,962 people were eligible out of
which 1,572,518 or 62.33% participated. On 2013
presidential elections 2,528,465 voters were eligible
and 1,518,407 or 60.05% participated. The table
below summarizes the parties that are considered in
the paper.

HP Heritage Party affiliated with ORO-
Ohanyan, Raffi, Oskanyan alliance and Raffi
Hovhannisyan presidential candidate,

Participant of 2012, 2013 and 2017 elections

Republican Party of Armenia, affiliated
with its party leader Serj Sargsyan also
their presidential nominee, Participant

0f 2012, 2013 and 2017 elections. Also,
this party is used to for better visual
comparison of Serj Sargsyan’s candidacy

ARA | Armenian Revolutionary Alliance Party,

participant of 2012 and 2017 election

ORO | Ohanyan, Raffi, Oskanyan alliance is
used to for better visual comparison

of Raffi Hovhannisyan’s candidacy

Party | Short description

ELQ ELQ political party participant

of 2017 elections, English translation EXIT

ANC | Armenian National Congress Party,

Participant of 2012 and 2017 elections

TA Tsarukyan Alliance led by the founder
of Prosperous Armenia Party, Participant

0f 2012 and 2017 elections

PPA Prosperous Armenia Party led by the founder
of Tsarukyan Alliance, Participant of 2012

and 2017 elections

ARP | Armenian Renaissance Party renamed
version of OEK- Orinac Erkir Party,

Participant of 2012 and 2017 elections

OEK | Orinac Erkir Party, currently named
ARP- Armenian Renaissance Party, Participant

0f 2012 and 2017 elections

ORO | Ohanyan, Raffi, Oskanyan alliance
affiliated with the Heritage Party and
Raffi Hovhannisyan presidential candidate,

Participant of 2012, 2013 and 2017 elections
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2. Voter Turnout Analysis
2.1. The testing of voter turnout distribution of
the 2012 elections has shown following
results:
e In Armenia (Figure 1), Yerevan (Figure 2) and
outside of Yerevan (Figure 4) the distribution of
voter turnout is close to normal with minor fast
increases and slow decays, if we disregard some
outliers on the right (100% voting turnout). This
testing could indicate that the political commitment
and new electoral code had possible positive
influence on preventing fraud.
If we compare the voting turnout and voting
share of a party, we see that RPA (Figure 14) votes
are close to the normal distribution, but have fast
increase and slow decay while the voter turnout of
Prosperous Armenia party (Figure 3) and Heritage
Party (Figure 6) have even higher increase and
slower decay with fatter left tale. This indicates that
high frequency of voter participation could have
minor negative effects mainly on other parties than
the RPA and the faster increases and slower decays
indicate possibility of falsification of the ballot
counting process possibly in favor of RPA.

2.2. The testing of voter turnout distribution of
the 2013 elections has shown following
results:

e In Armenia (Figure 7) the distribution of voter
turnout has a fast increase and a slow decay.
This inconsistency with normal distribution




indicates that there is a probability of voter
turnout fraud.

In Yerevan (Figure 8) the distribution of voting
turnout is close to normal, if we disregard some
outliers on the right (100% voting turnout) and
the very high frequency of some voting
turnouts. On the other hand, voting distribution
outside of Yerevan (Figure 10) shows fat right
tale compared to the left one, which indicates
the probability of voter turnout fraud is higher
in the regions of Armenia.

If we compare the voting turnout and voting
share of a candidate, we see that Serj Sargsyan’s
votes are distributed more to the right having
fatter right tale and a slow decay while Raffi’s
more to the left having fatter left tale and slow
increase. This indicates that high frequency of
voter participation could have been in favor of
Serj Sargsyan. From this we can conclude that it
could have been possible to fake ballot counting
and voter turnout in favor of Serj Sargsyan.

e 4 6 8 1
Voting Turnout

Figure 1: Density function of Voting Turnout (VT1)

in Armenia

Density

4 i ] a 1
Voting Turnout

Figure 2: Density function of Voting Turnout in
Yerevan
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Figure 3: Density function of voting share of
Bargavach Armenia Party
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Figure 4: Density function of Voting Turnout out of
Yerevan
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Figure 5: Density function of voting share of
Republican Party of Armenia
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Figure 6. Density function of voting share of
Heritage Party
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Figure 7: Density function of Voting Turnout (VT1)
in Armenia
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Figure 8: Density function of Voting Turnout in
Yerevan
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Figure 9: Density function of voting share for Serj
Sargsyan (SS2)
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Figure 10: Density function of Voting Turnout out
of Yerevan
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Figure 11: Density function of voting share for Raffi
Hovhannisyan (RH2)

2.3. The testing of voter turnout distribution of
the 2017 elections has shown following
results:

e In Armenia (Figure 12), Yerevan (Figure 13) and
outside of Yerevan (Figure 15) the distribution of
voter turnout is close to normal, if we disregard
some outliers on the right (100% voting turnout).
This testing could indicate that investing new
technologies had possibly positive influence on
preventing voter turnout fraud.

e [f we compare the voting turnout and voting
share of a party, we see that RPA (Figure 14) votes
are close to the normal distribution, but has fast
increase and normal decay while the voter turnout of
ELQ party (Figure 17) and Tsarukyan alliance
(Figure 16) have fast increase and slow decay with
fatter left tale. This indicates that high frequency of
voter participation could not have an affect on the
voting distributions. However, fast increase of all
candidates and slow decay of only ELQ party and
Tsarukyan alliance could indicate possibility of
minor falsification in the ballot counting processes.

- o -
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Figure 12: Density function of Voting Turnout
(VT1) in Armenia



Density

=]

Voting Turnout

i} &8

Figure 13: Density function of Voting Turnout in

Density
2

Yerevan

Republican Party
— of Armenia

Figure 14: Density function of voting share

Density
2

o d

Figure 15: Density function of Voting Turnout out

Density

0

2 4 G

Republican Party of Armenia (HHK?2)

Voting Turnout

&

2

4 6 8

of Yerevan

.'l ' \ Tsarukyan Alliance

1

Figure 16: Density function of voting share for

0

2 4 ]

Tsarukyan Alliance (TSD2)

8

70

20

-| i ELQ
i |0
82 |
°3 T 2 3 p 3
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3. Econometric Model And Estimation
Results:

Due to new technological and legislative
advancements were implemented in 2017
parliamentary elections, we take that year as a
benchmark for making comparisons between
elections. In this analysis we will use a test proposed
by Sobianin and Sukhovolskiy which considers the
relationship between the share of party/individual
candidate and voter turnout. According to them, the
slope coefficient of Ordinary Least Square (OLS)
regression of party’s/candidates share of total
eligible voters on turnout should be positive and less
than one. In addition, the authors argue that if the
coefficient is higher than one it would indicate a
possibility of ballot stuffing to support the
party/candidate with that coefficient. Moreover, the
coefficient more than one also indicates that there
may have been voting counting fraud: votes were
subtracted from other candidates and added to the
party/candidate in question.

Also, we constructed two datasets where the
first one contains data for 2012, 2017 elections and
the second one for 2013, 2017 elections. To be able
to make comparisons we  kept those
parties/candidates which appear both in 2012 and
2017 for first dataset and in 2013 and 2017 first
second dataset. In should be noted that even though
ELQ party does not appear in 2012 elections we
kept it because of interesting results.

As an addition to the model suggested by
Sobianin and Sukholskiy we added a dummy
variable for an election and we created an
interaction variable between that variable and voting
turnout. The final model is

% = g + &gl + H VT + & DVT

where: V; is the number of votes for the i
party/candidate and j election year,

E; — total eligible voters for j election year,

D — Dummy variable, VT — Voting Turnout,

DVT — interaction variable between D and VT.
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3.1. Regression results analyzing 2012 and 2017
elections:

The above described model is used for
describing the data. At first multi-collinearity was
checked for the independent variables using VIF
test. In particular, it was checked for the case of
Republican Party of Armenia and the results
indicated an issue of multi-collinearity. However, as
the multi-collinearity was on dummy variable and
the interaction term between DVT it was omitted.
Secondly, heteroscedasticity tests were done (using
hettest) on all regressions and strangely, in all cases
heteroscedasticity was present. To solve for
heteroscedasticity robust errors were taken in all
cases. All these results are the same for comparative
analyzes between elections in 2013 and 2017.

Table 1: Regression analysis results summary

Parliamentary 2017*
Party Intercept Coefficient t stat
ELQ 0.112143 -0.117676 -14.58
TA 0.073339  0.1447139 6.22
ARP  0.005186 0.0289024 3.51
ORO 0.005535 0.0121636 1.11
RPA  -0.20424 0.8388489 27.8
ARA  -0.02399 0.1098188 8.11
Parliamentary 2012
Party Intercept Coefficient t stat
ANC 0.076062 -0.0609176 -10.79
PPA 0.0900352  0.1328413 53
OEK  0.0129095 0.0320969 3.73
HP 0.0887767 -0.0928965 -19.53
RPA  -0.3155339 0.9541082 32.5
ARA  0.0025603 0.05145 5.18

*Significances for 2017 were calculated using the
same do file and the same dataset but the dummy
variable was reversed: 2017 data was given 0 value
and 2012, 1.

First it should be noted that the coefficient of
ORO (2017) is not significant, therefore we will not
implement analyzes on that data. Overall, the results
go along with the expectations for Sobianin and
Sukholskiy. However, for the cases of ELQ (2017),
ANC (2012) and ZHK (2012) the value is negative.
That suggests a possibility that votes were taken
from those parties and given to other ones. The
coefficient of RPA decreased by 0.11 which
indicates that for an additional 100 votes the party

received 11 votes less in 2017. That can be
considered as an indicator of fairer elections.

Table 2: Summary of coefficients of the parties for
certain levels of voting shares

Voting Voting Voting Voting
Turnout | Turnout | Turnout | Turnout
<90% < 80% <70% < 60%
TA (2012) | 0.173 0.202 0.185 0.131
RPA 0.911 0.868 0.742 0.449
(2012)
ORO -0.0997 | -0.102 -0.0671 | 0.0565
(2012)
TA (2017) | 0.193 0.232 0.258 0.133
RPA 0.786 0.739 0.71 0.62
(2017)
ELQ -0.125 -0.125 -0.0758 | 0.15
(2017)
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From the Table 2 it can be noticed that the lower is
the level of voting turnout the lower is the
coefficient of RPA for both elections while TA does
not have any obvious pattern. The result for RPA
indicates that the party was generally favored in
stations were voting turnout was high in both
election years. Alternative possible explanation is
that in high voting turnout stations there was ballot
stuffing in favor of RPA. Moreover, the results for
ORO (2012) and ELQ (2017) indicate that there is
possibility of stealing their votes in stations with
above 60% voting turnout rates. So, even though
2012 and 2017 elections are assumed to be more or
less fair especially in terms of voter turnout fraud
prevention but the possible risk of ballot stealing
still remained actual for both elections. However,
2017 has lower indications of possible ballot
stealing compared to 2012.

3.2. Regression results analyzing 2013 and 2017
elections:

The same data analyzes as for the previous case
was done and results are identical: there is multi-
collinearity because of dummy variables and robust
errors were taken. Though 2013 elections are of a
president and 2017 is for parliament, the comparable
analysis is valid due to constitutional changes
making this new parliament the strongest power
holder in the country from 2018. As Raffi
Hovhannisyan is one of the co-founders of ORO
alliance, we have considered the alliance
comparable to him. The same applies to Serj
Sargsyan, who is the president RPA which has
endorsed his candidacy for the president.

The coefficient of ORO is negative in 2013
which indicates that there is a possibility of ballet
counting fraud. In addition, the 1.41 coefficient of
RPA reaffirms the possibility of fraud because it




means that for every additional 100 votes RPA
received 141. To check whether RPA coefficient is
significantly 1 or not a one tailed t test was done,
with &4 cogfficient = 1 and Hl: coetliclent > L
Lal-1

=m =17 menois rejected in favor of
H1 at 1% significance. Therefore, with 99% of
significance we can state that the coefficient of RPA
is more than 1.

Table 3: Regression analysis results summary

Presidential 2013
Party Intercept Coefficient t statistic
ORO 0.408 -0.34 -21.2
RPA -0.493 1.41 76.8
Parliament 2017
Party Intercept  Coefficient t statistic
ORO 0.0055351 0.0121636 1.11
RPA  -0.204239 0.8388489 27.8

In contrast, in 2017 elections are fair from the
perspective of RPA. The difference between fairness
can be quantified by taking the difference between
coefficients of RPA which 0.572. That indicates that
in comparison to 2013 RPA received 57 less votes
for every additional 100 voters.

Table 4. Summary of coefficients of the parties for
certain levels of voting shares

Voting Voting Voting Voting
Turnout | Turnout | Turnout | Turnout
<90% < 80% <70% < 60%
ORO -0.326 -0.263 -0.123 0.166
(2013)
RPA 1.39 1.323 1.17 0.76
(2013)
RPA 0.786 0.739 0.71 0.62
(2017)

To recheck the possibility of voter turnout fraud,

the coefficients of candidates were calculated for
certain voting turnout levels.
As can be seen OROs coefficient increases in 2013
as stations with high voting turnouts are taken out.
On the other hand, the coefficient of RPA decreases
in 2013. This implies a possibility that in stations
were voting turnout was high, votes were taken
from ORO and to RPA. In some sense, it can also be
considered that as we take out high voting turnout
stations elections become fairer. In comparison we
do not observe such pattern for 2017. One reason
that could have resulted in such difference between
fairness is the effect of technological and legislative
advancements.
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4. Conclusion Of The Research Paper:

To sum up, in this research paper we have
reviewed 2012 parliamentary, 2013 presidential and
2017 parliamentary election results by conducting
econometric analysis of the major highlighted
allegations discovered by the observation and the
influence of the technological and legislative
advancements. In specifically, we have conducted
density testing for all the three electoral data in
order to understand how the real image of voter
turnout distribution compared to the normal is.
Moreover, we have also tested the density of voting
shared with the voter turnout distribution for
understanding graphically how the voter turnout
affected on the voting share of a candidate or a
party. Even visually, we could see that in 2017, we
had the closest normal distribution, which can be
justified with the investment of new technologies
and electoral code, which had possibly decreased
the likelihood of voter turnout and ballot counting
frauds. 2012 parliamentary was also more or less
close to normal distribution, which was justified by
higher level political commitments, but 2013
elections in this case were the most abnormal.

We have gone further analyzing the reported
major allegation effect on the electoral data by using
multiple regression analysis model developed by the
Policy Forum Armenia, which has also shown 2017
as the most fair elections and 2013 the least. This
regression model has shown that in 2013 President
Serj Sargsyan has received about 141 votes per each
100 voters, which can present the effect of the
likelihood of voter turnout and ballot counting
frauds. On the other hand ELQ was the only party in
the 2017, which had negative number for each
additional 100 voters, which shows that though

there = was  technological and  legislative
advancements still ballot counting frauds could have
possibly happen.

In order to have better comparative analysis of
these elections, we have developed our own model
using the knowledge gained from the econometrics
course, using the Introductory Econometrics
textbook of Jeffrey M. Wooldridge. As the major
advancements were implemented in 2017, we have
chosen this year, as a benchmark to compare with
2012 parliamentary and 2013 presidential elections.
Here is important to mention that though 2013
elections are of a president and 2017 is for
parliament is anyways comparable due to
constitutional changes that makes this new
parliament the strongest power holder in the country
from 2018. From the comparative analysis we have
seen improvements of the data for both elections
indicating less possibility of voter turnout and ballot
counting fraud in 2017. As the main conclusion of
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this paper, we can say that the technological and
legislative advancements have played positive
influence on preventing two of major voting
irregularities in the electoral stations leaving the
Armenian public to fight against other type of
election frauds of voter-buying and abuse of power.
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