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MHororpaHHbIi MOAX0J K (PMHAHCOBBIM MOKA3aTeJAIM AMa30H UCI0JIb3Yysl BpeMEHHbIE PS/AbI,
Pa3HUIA B PA3JIHYHUSAX U PerpecCHOHHbIN aHAJIU3 Pa3pbIBOB

Capukan Apcune A.

Couckamens, xaghedpa Mamemamuueckoe MoOeruposarnie SKOHOMUKU,

Apmanckuti cocyoapcmeeHnuslil IKoHomudeckuil ynusepcumem (Epesan, PA)

AHHoTanus. B coBpemeHHOM Mupe Om3Heca AMa30H CTal BBIAAIOLICHCSA CHIION, yTBEp)KOas CBOE JOMHHHPOBAHKE B
chepax OIEKTPOHHOW KOMMEpIHMH W OOJAa4YHBIX BBIYUCIEHHUSAX. OIJTO TOCIOACTBO MOJKPEIUICHO TBEPOOH
TPUBEPKEHHOCTHhIO K WMHHOBALMSM, YTO MPOSBISAETCS B 3HAUUTEJIbHBIX MHBECTHULMSX B HAay4HbIE WCCIEHOBaHUS U
paspaborku (HWOKP), a Takke B cTparermyecKue MapKeTHHIOBbIC yCius. L[ebio JaHHOTO UCCICIOBAHUS SIBIIACTCS
BBISIBJICHHE CBSI3€W KIIIOUEBBIX MEPEMEHHBIX, TakuxX kak pacxonbl Ha HUOKP, pacxoapl Ha MapKETUHT U UCTOPHUUECKHE
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(uHaHCOBBIE JaHHBIC, Ha MPUOBUTL M (popMHpOBaHME 10X0AOB AMa3zoHa. Kpome Toro, MOOMIBHOE MPHIOKEHHE
Amazona wucmoib3yercss nmocemecTHo B CHIA s onmaiiH-MOKymkax u 0Ooee 4eM IOJOBHHA IIOTpeOHTenei
MOJYEPKUBAET €ro BaXKHYIO pOJb B IIOBCEAHEBHOM HCIONb30BaHMM. KaTamu3aropoM 3TOro SBIEHHS CTajlo
PEBOJIIOIIMOHHOE TOsIBJIEHHE IepBoro adgonHa B 2007 rTomy, YTO 3HAYUTENIFHO YBEIMYHMIIO TPACKTOPHUIO JOXOI0B
AmazonHa. IlocpencTBoM TIIATENBHOTO aHajIM3a 3TO MCCIEJOBAaHHE HANPABICHO Ha BBIACHEHHE CIOXXKHOTO
B3anMoeHCTBYS (DaKTOPOB, BIMSIONINX HA (YMHAHCOBBIE ITOKa3aTean AMa30Ha,

HCIIOJIBb3Ys SKOHOMeTpuueckue monenu, Takue kak ARIMA, SARIMA u ARDL. Pe3ynbraTsl MOKa3bIBalOT, YTO, XOTSI
moznemn ARIMA n SARIMA ¢ Tpynom nporaosupytot noxoxn, ARDL obecrnieunBaet 6oiee TOUHbIE TPOTHO3BL, JOCTUTAS
3HayeHus1 R-kxBagpara 62%. Kpome T1oro, mcmomb3ys MeToA pasHHL@ B pPa3iuiMsAX, ¢ AMAa30HOM B KadecTBE
9KCIIEPUMEHTAIIFHON TPYNIbI ¥ OAHUM M3 KOHKYPEHTOB B Ka4€CTBE KOHTPOJIBHOW TPYIIIBI, MCCICIOBAHHE BBIIBHIO
CYIIECTBEHHOE BIMSIHHE 3allycka cMapT(oHa Ha poOCT Joxoma. B 9acTHOCTH, aHAIM3 IPEAIONaracT COBOKYITHBIH
adpdexr B pazmepe 41,000 muumonoB pomnapo CIIA ¢ 2007 mo 2016 rox, 4To IOMOJHUTEIBHO MOATBEPIKAAETCS
MOJZIETIBIO PErPECCHOHHOTO Pa3pbiBa, KOTOpask ONPEAEISIET YSTKYI0 TOYKY OTCEUCHHS, COBIAAAIOIIYIO C JaTON 3aIryckKa
cMapTQoHa.

KuioueBble ciioBa: skoHoMmeTpuueckue mozaenu, ARIMA, SARIMA, ARDL, Meron pa3HUIIBI B pa3ivyuusix, MOIEITh
pa3pbiBa perpeccun

Introduction impact of advertising on sales. Their findings
In the contemporary landscape, Amazon stands  concluded that firms could increase their profits by
out as the preeminent global entity in both e- increasing their levels of advertising.
commerce and cloud computing realms. Its position Concerning the predictive part of the research,

as a beacon of innovation is underscored by its =~ ARIMA was implemented, as it explicitly caters to a
strategic and substantial investments in research and  suite of standard structures in time series data, and
development (R&D) and marketing initiatives. As a  as such provides a simple yet powerful method for
result, the study endeavors to prognosticate making skillful time series forecasts.

Amazon's Net Income (NI) and Revenue, leveraging An example is research in the sphere of
variables such as Research and Development telecommunication. As it is stated in the paper, with
expenditure, Marketing expenses, and historical  the increasing competition in the

financial data pertaining to the company's past telecommunications industry, the operators try their
revenue or NI. Additionally, it seeks to discern the  best to increase telecom income via various
extent to which these variables exert a significant = measures, one of which is to set an amount of
influence on the company's overall revenue income as a goal to make the encouragement. Since
generation. an accurate forecast of income plays an important

Furthermore, in today's digital world, Amazon's  role in income target setting, the paper builds a time
mobile application has become integral to the online  series ARIMA model based on the analysis of
shopping experiences of over 50% of consumers in  income data. The results show that the proposed
the United States. This shift, catalyzed by the model fits income data well and performs well in
introduction of the first iPhone in 2007, has  forecasting. Moreover, an accurate income
heralded a paradigmatic transformation in the e-  forecasting value was estimated which could help
commerce sector at large, with Amazon witnessinga  top managers in companies grasp income trends. [6,
substantial impact on its total revenue. The paper p.2560-2563]

delves into the analysis of this pivotal development, Most of the time the earnings forecasts are
elucidating its implications within the broader based on analysts' prospecting of firms' growth and
context of Amazon's revenue dynamics. profitability; to forecast earnings, stock analysts

This paper aims to quantify the aforementioned  shape financial models that estimate prospective
effects utilizing econometric models such as revenues and costs, and incorporate other factors
ARIMA, SARIMA, and ARDL for Net Income. like economic growth, currencies and other
Furthermore, the study endeavors to capture the  macroeconomic factors that influence firms' growth
influence of the iPhone's launch in 2007 on internet  [5, p. 60-64].
usage and the e-commerce industry, historically One example is a study which aimed to
limited by mobile phones with restricted internet  estimate and forecast the earnings of the firms listed
access, through methodologies like Difference in  in Amman Stock exchange (ASE), using a time
Differences and Regression Discontinuity. series data of earning per share (EPS) for the period

Literature Review from 1978 till 2016. The results showed that an

Marquardt and Murdock [4] found that there is ARIMA offers an excellent technique for
a positive relationship between the change in  forecasting any variable like EPS and with this
advertising expense and the change in sales in a  model the forecasting accuracy is high. It was
cross-section of firms. This was interpreted as the  concluded that firms' earnings show a slow
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increasing trend for upcoming 38 financial years. [1,
p. 378-381]

Another widely used model is the Auto
Regressive Distributed Lag Models (ARDL) model,
which plays a vital role when comes a need to
analyze an economic scenario. An interesting study
was done to develop a model for estimating US
aggregate hotel industry revenue. It is the first study
that adopted the ARDL bound approach and
analyzed the predictive capacity of macroeconomic
variables on the aggregate hotel industry and sub-
segment revenue, showing significant utility in
accurately estimating the revenue. [3, p. 8-15]

The research also tries to capture the influence
of the launch of the iPhone in 2008 on the internet
usage and e-commerce industry. In the past, mobile
phones had limited Internet access, however, with
the new iPhone, people have the opportunity to
browse via a hugely improved device, which can
display web pages more like they actually looked on
a desktop computer [3].

Moreover, the study tries to capture the
difference of eBay and Amazon, thus it was
essential to prove their relationship as competitors.
According to Krishnamurthy [7, p. 36-42], over
time, Amazon started to identify eBay as its direct
competitor. A deep analysis shows that these two
companies are direct competitors. For example,
eBay was the sole site to receive more visitors than
Amazon during the 2002 holiday season. In
addition, it is now well known that Amazon
considers eBay to be its biggest competitor. In
addition, historical data shows that growth rate of
revenues of the two companies move in opposite
directions. This is a convincing fact to assume that
the two companies are pure and direct competitors.

Data Description

The data used is a time series data that includes
Amazon’s and eBay’s quarterly revenue and R&D
expenses, as well as Amazon’s net income and
marketing expense for the period of 1998-2018 and
contains a total of 85 observations. The main source
of the data is ycharts.com, which is a premier cloud-
based investment decision-making platform.
However, a short period was missing from the data
of marketing expense, which was filled by the data
imputation method. Some of the missing values
were looked up and filled from Amazon’s annual
reports. While some of the values that were not
available in the official reports of the company were
imputed using the Moving Average (MA) method of
data imputation. In addition, the internet usage
variable was included from the
www.internetworldstats.com and include only 50
observations.

All the variables were non-stationary and the
simple differencing was not enough for making

them stationary. Therefore, most of the data became

stationary after differencing their logarithmic
values.
Methodology

ARIMA & SARIMA for Net Income

For making forecasts of AMAZON’s quarterly
net income (Figure 1), ARIMA and SARIMA
models were run as well. The data was non-
stationary with a sharp trend, especially close to the
last periods.

Figure 1: Amazon Net Income Over Time
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To make the data stationary the following steps
were taken

1. Normalizing the data (the values were
rescaled into the range Oand 1)

2. Making logarithmic differentiation

3. Differentiation of first order.

As a result, the ADF test showed p<0.05 for
Net Income (the data became stationary).



In order to run ARIMA, first, the optimal
number of p, d, q parameters had to be selected
based on the smallest number of AIC and BIC
criteria (both were the smallest for the same number
of orders). For identifying the optimal number of
orders for ARIMA, auto_arima was run. The model
with order (1,1,0) was chosen. The output showed
p<0.05, for AR term of Net Income (which
underwent the above-mentioned transformations),
showing that it is significant at 5 % significance
level. However, correlograms (ACF and PACF
plots) indicated that there is a serial correlation in
the residuals (with the values of 4th lag).

It was supposed that a seasonal pattern may be
present in the data. In order to tackle the residuals’
autocorrelation problem, SARIMA model with order
(1,1,1) and seasonal order (0,0,1,4) was tested.

The results were the following: coefficients for
ar .L1 (AR term at lag 1) and ma .S.L4 (SAR of lag
1) terms were statistically significant with p<0.05
and ma.lLl (MA term at lag 1) statistically
insignificant. The problem with residuals’
autocorrelation was eliminated with all correlation
after lag one not significant. Model predictions were
compared with the actual ones, as well as MSE was
calculated. The result 0.03 can be considered quite
good (very close to 0), however, the model will
probably not be as accurate for the forecasted data,
as it was on the training set.

ARDL (6,0) for Net Income

ARDL model was run for predicting the net
income, as well. All the variables (Net Income,
R&D, Marketing expenses) were transformed to
comply with the stationarity requirement. The model
was run until the residual’s autocorrelation problem
was resolved. The optimal number of lags for NI
was chosen 6. OLS regression was run, with the
output of R? equal approximately to 62%, and the
coefficients of Research and development and
Marketing expenses statistically significant. The
model accuracy was again checked MSE, exposing
aresult 0.02.

Difference in Differences

One of the interesting things that the research
found during the research about Amazon and its
revenue influencers, was the launch of the first
iPhone on June 29, 2007. The first iPhone not only
triggered the exponential growth of the internet,
which enables customers to experience the full
benefit of connectivity directly from their pockets,
but also skyrocket the growth of Amazon’s revenue.
Even more interesting is that the study was not able
to find similar information regarding eBay, which is
the direct competitor of Amazon. As a result, it tried
to implement the method of difference in
differences, by proving that eBay can be considered

119

Pecuon u mup, 2024, Ne 2 (51)

the control group. In order to validate this
assumption, several facts need to be proved,
1. There should be a parallel relationship
between Amazon’s and eBay’s Revenue
The internet usage variable should not be
significant for determining eBay’s revenue
The internet usage variable should be
significant for determining Amazon’s revenue
1) The parallel relationship can be checked by
simple plotting of two revenue lines (Figure 3);

2.

3.

Figure 3: Amazon and eBay Revenue Over Time
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It is easy to notice that two lines are similar and
more or less are parallel until the mid of 2007,
exactly when the iPhone was launched, thus the first
assumption is validated

2) Then it is needed to construct a model for
checking the relationship. As all of the
interested variables were non-stationary, the
modifications, such as differencing and
logarithms differencing was used for making
them stationary. Afterwards, the ARDL (4,0)
model was created, with the R-square equal to
86% and internet usage variable being non-
significant, as it has a p-value (0.885) higher
than 0.05. Therefore, it is reasonable to
conclude that internet usage did not affect
eBay’s revenue, so it can be considered as a
control group.

3) The cointegration test was conducted for
Amazon’s logarithm variables, yet neither the
revenue and advertising expense, nor the
revenue and research and development are
cointegrated, as their p-values are higher than
the 0.5. The ARDL (2,0) model resulted in the
R-square equal to 52% and internet usage is
having p-value equal to 0.524. After changing
the model to the ARDL (1,0) and removing
research and development parameter, the model
resulted in the R-square equal to 31% and
internet variable is significant. Even though the
second model has lower R-square it still gives
the possibility to conclude that under certain
conditions internet usage can have a significant
impact on Amazon’s revenue.



The first difference was about the change of
Amazon’s revenue before and after the launch date
and the second difference was eBay’s revenue
change as a control variable. All the differences
were tested with t-test and proved to be significant.
The total effect on Amazon’s revenue can be
estimated by subtracting eBay’s change from
Amazon’s one, which is equal to $41,000 million,
till March 2016.

Regression Discontinuity

After the results of the difference in
differences, it was decided to explore the launch

data as a cutoff point for the revenue by making data
stationary and creating a simple OLS model. Two
models were tested, one with the marketing variable
and one without. The models have almost the same
R square (66.3% and 64.8%), yet the AIC and BIC
scores were significantly smaller for the model
without marketing. Therefore, it was decided to
proceed with that model.

Please note that the new dummy variable was
added; 0- before the iPhone launch and 1-after the
launch. Regression discontinuity graph clearly
showed a cutoff point;

Figure 4: Amazon Regression Discontinuity Results
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ARDL (3,0) for Revenue

The new ARDL (3,0) model was created for
making predictions. Several ARDL models were
tested and the ARDL (3,0) model was selected, as it
has the highest R-square equal to 62%.

The results show that the lag_4 is in the border
and there is an autocorrelation at lag 12. After
getting the predicted results for the period, which
was not included in the model evaluation, as the
model overestimates the predicted values;

Results

The first part of the report was about
identifying the effect of the first iPhone launch on
the revenue of Amazon through the difference in
differences model and regression discontinuity. Two
models demonstrate that the launch has a significant
impact, more specifically it resulted in an increase
of $41,000 million for Amazon, till March 2016.

In addition, the ARDL (3,0) model was
developed as the best one for predicted Amazon’s
Revenue. The model has a score of 62% and the
predicted values need to undergo some
transformations for becoming representative of
actual revenues. It is possible that the transformed
values would be biased and not accurate as of the
base for adding logarithmic differences is chosen
from the actual model, which makes it strongly
dependent on historic events. The second part was
about identifying the best model for making
predictions. The ARDL (2,0), ARIMA, and
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SARIMA were tested, which were not good as the
residual autocorrelation was still present.

Limitations and Constraints

The most apparent limitation of the analysis is
the small number of variables and observations. The
analysis emphasizes the effect on the revenue,
which in reality depends on the number of things,
other than marketing and research and development.

Interestingly, 2007-2009 was a very productive
and important year for the Amazon, as besides the
iPhone launch

» Amazon introduced the Kindle (2007),

which at that time had a starting price of
$399

» Acquired audiobook company Audible

(2008) and shoe shopping site Zappos
(2009)

Moreover, the number of observations was
pretty small and can possible overfit the data. The
limitation is even more strict in the analysis of the
difference in differences method, as there the
missing values of internet usage were dropped,
which resulted in only the 50 observations.

Conclusion

In summary, our analysis indicates that both
ARIMA and SARIMA models are inadequate for
accurately predicting Amazon's Net Income due to
unresolved autocorrelation issues within the
residuals.  Conversely, the ARDL  model
demonstrates superior performance in forecasting
the company's revenue, exhibiting no



autocorrelation and achieving an R-square value of
62%.

Furthermore, employing the difference-in-
differences method with Amazon as the treatment
group and eBay as the control, our study reveals a
significant impact of the iPhone launch on
Amazon's total revenue. Specifically, the analysis
suggests a cumulative effect of $41,000 million over
the period spanning 2007 to 2016. Additionally, the
launch effect was corroborated through the
regression discontinuity model, which identified a
distinct cutoff point coinciding with the launch date.
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