ISSN 2347 - 3983
Volume 7, No. 11 November 2019

International Journal of Emerging Trends in Engineering Research

Available Online at http://www.warse.org/IJETER/static/pdf/file/ijeter027112019.pdf
https://doi.org/10.30534/ijeter/2019/027112019

Bus Station Fees Unit Root Testing during A Transition Time: A Time-series
Microeconomics Development, Consistencies and Theoretical Unification

Agung Riyardi*, lhwan Susila?, Sujadi®, Triyono*

'Economics Department, Universitas Muhammadiyah Surakarta, Indonesia, Agung.Riyardi@ums.ac.id
“Management Department, Universitas Muhammadiyah Surakarta, Indonesia, Ihwan.Susila@ums.ac.id
*Management Department, Universitas Muhammadiyah Surakarta, Indonesia, Sujadi@ums.ac.id
*Economics Department, Universitas Muhammadiyah Surakarta, Indonesia, Triyono@ums.ac.id

ABSTRACT

This paper employs three unit root tests to the daily fees of
Tirtonadi Bus Station in Surakarta, Indonesia. The fee
consists of Passenger, Parking, Short-distance bus and
Long-distance bus fees. The data were collected from
transition period starting November until December 2016.
The research reveals two findings. The first is regarding the
fees. All fees are found to be persistent and are useful. The
second is regarding Augmented Dickey-Fuller (ADF),
Phillips-Perron (PP) and Ng-Perron (NP) unit root tests. They
confirm error variance estimation at zero frequency,
detrending estimation and optimal lag selection. All of the
results open opportunities to time-series microeconomics
practice and studying. In addition, they are an example of
consistencies and the theoretical unification

Key words: Bus Station Fee, Theoretical Consistency and
Unification, Time-series Microeconomics, Unit Root Tests.

1. INTRODUCTION

Time-series data can contain a root and be not a random walk
data. Using such a time-series data leads to a spurious
regression equation. Furthermore, it causes misinterpretations
and flawed analyses. To avoid the problem, time-series data
should be stationary: Its mean, variance and co-variance
should be constant across time and do not depend on time. [1]
and [2].

In the beginning, the unit root test was applied to the
forecasting field. [3]. After that, the formal unit root tests were
developed to cover four interdependent specifications:
Deterministic ~ trend, lag length, stability, and
homoscedasticity specifications. [4]. As a result, there are six
formal unit root tests. [2]. All of them can be divided into 2
big groups. The first group assumes that time-series data
contains root. It consists of the Dickey-Fuller/Augmented
Dickey-Fuller (DF/ADF); Phillips and Perron (PP);
Dickey-Fuller Generalized Least Square (DF GLS); Elliott,
Rothenberg and Stock (ERS); and Ng and Perron (NP) tests.
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The second group is the Kwiatkowski, Phillips, Schmidt, and
Shin (KPSS) test. It assumes that the data is stationary. [5].

All tests in the first group can be regrouped into three
subgroups. The first sub group is the DF test and its
modification. It consists of DF/ADF and DF GLS tests. The
DF test employs the first-order autoregressive process, while
the ADF test improves the DF test to solve the autocorrelation
problem. The ERS test is a part of DF test. It is similar to the
DF GLS test [5]. The second subgroup is the PP test. The test
solves the autocorrelation and heteroscedasticity problems.
[6]. The third subgroup is the NP test. The test develops the
unit root test based on a detrending data. [4] and [5]. In
addition, the test provides the information criteria
modification [7].

All of the statistical tests in the first sub groups are related
each other. The ADF formula is the DF formula that is similar
to student-t test. The PP formula develops the t test called the
Zt test. It contains consistent estimate of the error variance
and error variance at frequency zero. Based on the the Bartlett
kernel estimator, the error variance estimator at zero
frequency is to estimate the Newey West Heteroscedasticity
Autocorrelation Estimator (HAC). When the error variance
and error variance at frequency zero are similar, the Zt
reduced to the t test. In addition, The Zt can be obtained from
the Za and SB tests Multiplication. The NP test develops the
PP formula. The NP test demeans the time trend data and
modifies the information criterion so that Zt, Za and SB tests
change to MZt, MZa and MSB tests.

The unit root test has an important role in the time-series
econometrics. It examines single macroeconomic persistent
variable, a breakpoint variable, a panel data variable and
relates to cointegration test. Its role to variable with
breakpoint emerged the theory of structural change, unit root
and trend breaks, and fractional integration or an empirical
study of a structural change. [8]. Its role to a panel data
developed at least four types of panel data unit root tests:
Levin-Lin, Im-Pesaran-Shin and Maddala-Wu tests and the
panel analysis of non-stationary idiosyncratic and common
components (PANIC) residual test. [9] and [10]. In addition, it
is a strategic test in the cointegration test because it is an
engine for the cointegration test and should be done first
before the cointegration test. [11] and [12].
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However, the test is rarely applied to the microeconomic
context, although time-series data are also found in
microeconomic contexts, such as profit, revenue and cost
time-series data. The time range in the microeconomic field is
more varied than that in the macroeconomic or aggregation
data field. The firm data can be daily, weekly, monthly or
yearly data, while the aggregate data are rarely daily or
weekly data. In addition, the time-series data are more
plentiful in the microeconomic field than in the
macroeconomic field. A two-month observation generates
sixty daily microeconomic data sets, whereas generating 60
monthly macroeconomic data sets requires 5 years of
observation.

We are interested in confirming the unit root of a single
microeconomic time-series data set, so we have studied fees
charged in the Tirtonadi Bus Station, Surakarta, Indonesia
during the transition time between November and December
2016. We assume that the fee is a common Bus Station
revenue source [13]. Even, it is common in other types of
station such as the port terminal called a dynamic concession
fee [14] or the airport called a passenger service charge [15].
In addition, we assume that it is similar to the revenue in the
microeconomics context: It should be stable and grow over
time. Moreover, it is an efficient and effective revenue [16].
The Bus Station fee is a persistent fee and can be tested by unit
root tests.

We assume that Tirtonadi Bus Station is an important public
infrastructure. Such as other infrastructures it has direct and
indirect impacts. This is can be known from many studies that
found the important of infrastructure. Talib, Sulieman, &
Prihatmanti [17] for example, found that the quality of public
infrastructure can attract tourists to kota Aur Malaysia.
Francisco D. Esponilla 1l et al. [18] observed issues and
challenges faced by Philippines small business in using
internet infrastructure

Furthermore, we assume that a fee as a revenue is
organizational performance that should be checked. Many
studies evaluate the organizational performance. Deshmukh
& Borade [19] and Caryl Charlene Escolar-Jimenez et al. [20]
for examples, evaluate performance. The first evaluates
Indian plastic industry performance based on lean and green
concepts, while the second evaluate employees compensation
based on their performance..

We strengthen our assumption by the Bus Station transition
time. Since 2017, the Bus Station has been taken over by the
central government from the Surakarta City authority. We
assume months before the transition time as a critical periods
that strengthen the persistent fee. The transition time is
different from the centralized to decentralized regimes in
Post-Soviet as analyzed by [21]. In addition, the transition
time is different from the administrative reforms that the
traditional culture impeded the new public management as
studied by [22]. In other words, we assume that the Bus
Station treated the transition period as a positive interval and
not an uncertain interval. In this transition period, the Bus
Station operated normally, including the charging of fee. The
Bus Station Passenger, Parking, Long-distance bus and
Short-distance bus fees were charged efficiently and
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effectively as usual so that the fees were stable and growing.
All of fees are persistent.

Many studies focus on microeconomic time-series data. There
are three groups. The first group employs microeconomics as
a tool of analysis, although the data are a macroeconomic
time-series data set such as by [23], [24] or [25]. The second
group studies microeconomic time-series data such as by [26],
[27] or [28]. The third group studies microeconomic
time-series data and employs unit root tests such as by [29],
[30], [31], and [32].

Looking in-depth to the third group we found that researchers
above observed varied microeconomic variables such as
product, price, revenue, cost and profit. Some of them observe
the microeconomic variables under the persistence flag based
on panel data unit root tests as [29] and [31], while others
prefer to estimate time-series microeconomics models and
employs ADF and PP tests as [30] and [32]. Their studies
strengthen the third group but they are different from the pure
time-series microeconomic persistent variable examination
study.

To the best of our knowledge, no research that observes the
pure time-series microeconomic persistent variable based on
the unit root test. In addition, no research in this third group
that employs NP unit root test. We are interested to employ
NP test together to ADF and PP tests. We hope that our work
develops time-series microeconomics from microeconomics
and econometrics sides. Moreover, we hope that our work is
an example of theoretical consistencies and unification.

The aim of our work is to employ three unit root tests to
persistent fees. It means that we concern with the output and
method. Our concern with the output lies on the persistent fees
analysis, while our concern with the method lies on the unit
root test analysis. In addition, we concern to develop the
time-series microeconomics relates, to a theory-data
coherency and theoretical unification.

Our output finding shows that all of fees are persistent fees.
Bus Station Parking, Long-distance bus and Short-distance
bus fees passed all unit root tests easily, while the Passenger
fee passed heavily unit root tests. Persistent fees confirmed
that they are efficient, effective, stable and growing fees in the
transition time. Another finding is about unit root testing
method. We confirmed the ADF, PP and NP tests. Employing
them should recognize to the error variance estimation at zero
frequency, detrending estimation and lag selection. The
findings place us in the third group of the time-series
microeconomics studying. Moreover, we give an example of a
theory-data coherency from internal and external
consistencies, and an example of the theoretical unification
from the concept-method combination.

Our research opens a new opportunity in the practical and
development aspects. Firms and organization can practice
useful revenue and testing it periodically. In addition, the third
time-series microeconomics group can conducts future
researches about persistent microeconomic variable in many
fields based on unit root tests. If recognizing to coherencies
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and unification, then the development brings an example to a
theory-data coherency and theoretical unification.

Section 2 explains the method. The procedure for executing
unit root tests is explained. Section 3 demonstrates the results
and provides discussions. Comparing to other researches, our
position is placed and some suggestions are offered.

2. METHODOLOGY

Our materials were Tirtonadi Bus Station daily fees during
transition time. There were four fees: Passenger, Parking,
Long-distance and Short-distance bus fees. The transition
time was 3 months before 2017, before the Bus Station
handled by the Indonesian Central Government.

Tirtonadi Bus Station is located in Surakarta city, Central Java
province, Indonesia. We observed it because it is a special bus
station. It is a model of an Indonesian big bus station.

Our method were unit root testing. It was done by ADF, PP
and NP tests. Three things were conducted: Specifying an
augmented autoregressive (AR) equation, preparing the
statistic and its critical value, and evaluating the unit root.

The augmented AR equation was specified based on the drift
and the drift and trend equations. They were expressed by
Equation 1 to 4. They were simplified from eight equations.

AlnPs, = B,InPs, + D.B3,tInPs, + alnPs,_, +

8 X0, AlnPs._; + eInPs; (1)
AInPk, = B,InPk, + D. B, tInPk, + aInPk,_, +
5,20 AlnPk,_, + £InPk, )
AlnFd, = B;InFd, + D. ,tInFd, + &lnFd,_; +
8, X", AInFd,_, + £InFd, ©)
AInsd, = B,Insd, + D.B,tInSd, + &InSd,_, +
8 2P AlnSd,_; + #Sd, (4)

The Ps is the Passenger fee, Pk is the Parking fee, Fd is the
Long-distance bus fee and Sd is the Short-distance bus fee.
The Ln means a natural logarithm value. The A is the
first-difference operation/equation that is derived from the
level operation/equation. The value of d is 0 and 1. Setting d
equals to O leads to a drift equation, while setting d equals to 1
leads to a drift and trend equation. The B, coefficient is the
drift coefficient, thef,t coefficient is the trend coefficient. The
a is equal to p-1, the p is the autoregressive coefficient that is
assumed between -1 and 1, the § is the lag coefficient. The
pure (without dot), dot one, two and three above coefficients
and error term differentiate coefficients and error term. The i
is the number of the lag length, the p is the maximum number
of the lag length, and the € is the white noise error term.

Statistics of as were obtained by ADF, PP and NP tests.
Equation 5 is the formula to estimate the a statistics based on
ADF test, Equation 6 is the formula to estimate the o statistics
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based on PP test, and Equation 7 is the formula to estimate the
a statistics based on NP test. They can be applied for Equation
1to4.

a

te = 55 ®)
1 P
Zt — ta (%)2 _ T(VO_fOl)(S(a» (6)
0 2fZs
MZd = MZ2X MSB )

The tis the t statistic, & is the expected a, S is an abbreviation
of the standard error, Z, is the modified t statistic proposed by
PP test, yq is the error variance estimator, and fy is the error
variance estimator at zero frequency. The MZ¢ is the modified
Z.. The modification was done by employing a detrended
equation and modifying the information criterion, M. The
detrended equation modification was done by imposing the
AR estimator to estimate the HAC. As a result as shown by (7)
Mzd = MZ2ZX MSB4, where MZ¢ is the modification of Z, in
the PP test and MSB? is the modification of the Bhargava
statistic. The availability of two detrended equation types--the
Ordinary Least Square (OLS) and Generalized Least Square
(GLS) detrended equations--allows us to choose one of them.
The information criterion modification was done by
considering to MP2which is a modified optimal point statistic
from the ERS optimal point. The availability of many types of
information criterion and their modifications enables us to
choose to the Schwarz Information Criterion (SIC) and the
Modified Schwarz Information Criterion (MSIC).

Critical values of as was obtained from McKinnon and NP
Tables at 1%, 5% and 10% levels. Critical values obtained
from McKinnon Table were compared to statistics from ADF
and PP tests. Critical values obtained from NP test were
compared to statistics from NP test.

Evaluation was done by setting the null hypothesis that as= 0.
Rejection of the hypothesis meant that the variable does not
contain a unit root, while its acceptance meant that the
variable contains a unit root. The null hypothesis rejection
was decided when the a absolute statistical value exceeds its
critical value.

3. RESULTS AND DISCUSSION

We found two results. The first is about the output of the unit
root testing. The second is about the method. The Parking,
Long-distance bus and Short-distance bus fees root was easily
rejected by ADF, PP and NP tests. However, the Passenger
fee root was easily rejected only by PP test, whilst the
passenger root fee is heavily rejected by ADF and NP tests.
(See stars in Table 1, 2 and 3). Even, the passenger root fee
was failed to be rejected by the ADF test at Level Equations.
The information criterion was modified using MSIC to
increase its absolute statistic, but it was still lower than its
critical value (See “LnPassenger” at Table 1).
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The unit root of all fees was easily rejected by PP test (See
Table 2). However, the Passenger fee was different from
others. Its root was rejected at 10% critical value for Level
Equation, whereas others were rejected at 1% critical value.

The unit root of the Parking, Long-distance bus and
Short-distance bus fees was easily rejected by the NP test,
while the Passenger fee unit root testing came to mixed results

Regardless to the different statistical processes to proof their
persistence, all of fees therefore, are persistent fees. They
have two features. First, they are joint fees that consist of

Table 1: Output of the Augmented Dickey-Fuller Test for Fees in Tirtonadi Bus Station

(See Table 3). First differentiating for all Equations did not
result to root rejecting. The passenger fee unit root at the
First-difference Equations was rejected only when two
changing were imposed. The first is changing from the
GLS-detrended to OLS-detrended equation. The second is
changing the information criterion from the SIC to MSIC.

the absolute t statistic provided by the ADF test. As a result,
the PP test was easier to reject the root.

The second is the importance of the detrending estimation. It
is useful to eliminate the time impact to the trend. Moreover,
the test becomes an efficient test.
Focusing on the Drift and Trend

Fees Level Equation First-Difference Equation first-difference Equation, . the
Drift Drift and Trend Drift and Trend GLS_'ge(tjrendeg | tAE/IZt eSItIm{;lrt]O;
1.550494 20.075379 . . provi _e an apsolute value tha
LnPassenger (InPs) 0,346182" -0.075379" 6.737156 +7.915399 was higher than the Zt value of the
LnLongDistanceBus (InFd) -3.979234* 4.207287* -8.580702* -8.511592* PP test. (See the Drift and Trend
First-difference at “Ln Passenger”
LnShortDistanceBus (InSd) -3.901714* -5.283815* -11.565680* -11.467160* equation of Table 3). At this case,
) . the Passenger fee root was

LnParking (InPk) -7.934812*" -7.936034*" -6.036207* -6.063793* ger .
successfully rejected using the NP

Note: 1=All tests are based on the Schwarz Information criterion (SIC), = the test is based on the
Modified Schwarz Information criterion (MSIC), <= the value is similar to the value provided by the

test, as the PP test did.

However, this MZt value was not

PP test, and *= Significant at 1%.
Source: Riyardi et al. 2018

Passenger, Parking, Long-distance bus and Short-distance bus
fee. Second, they are obtained efficiently and effectively,
stable and growing during a transition time.

The unit root tests tested successfully all of fees. There were
the ADF, PP and NP tests. Focusing to Passenger fee tests,
three important things to employ unit root tests were found.
The first was the importance of the error variance estimator at
zero frequency. It makes the PP test was more easy to reject
the unit root than the ADF test. The absolute Zt value of the
PP test for Level Equations was higher than t value of the
ADF test (See “LnPassenger” of Table 1 and 2). Even, at the
First-difference Equations for all fees, the absolute Zt value of
the PP test was higher than the ADF test (See First-difference
Equations of Table 1 and 2). Only in several estimations the
absolute Zt were not higher. For example, the Zt statistic value
was similar to the t statistic estimated by the ADF test for the
Parking fee unit root tests. (See “LnParking” of Table 1 and
2).

The error variance

confirmed by others. The MZt value

of the Drift and Trend Equation at
the First-difference Equation was negative but not significant.
Even, The MZt value of the Drift Equation at the Level and
the First-difference Equations were positive.

Confirmation was provided by changing to the
OLS-detrended AR estimator and MSIC information
criterion. This was happened at the First-difference equations.
MZt values are negative and significant (See “LnPassenger”
of Table 3).

The third is the importance of an optimal lag selection. The
selection is done by information and modified information
criterion. We used the SIC and MSIC.

The optimal lag was informed by the SIC for all Equations of
ADF, PP and NP unit root tests (See notes below each Table).
However, the optimal lag was not informed for the Passenger
fee Equation at level of ADF test and at Level and
First-difference of NP test. The optimal lag was provided by

Table 2: Output of the Phillips-Perron Test for Fees in Tirtonadi Bus Station'

estimator at Z€ero

frequency in the PP test Fees Level Equation First-difference Equation
was higher than its error Drift Drift and Trend Drift Drift and Trend
variance estimator. LnPassenger (InPs) -2.851553*** -3.294357*** -11.770780* -13.216350*
When the error variance

. LnLongDistanceBus (InFd) -4.005936* -4.078469* -17.223240% -20.261850*
estimator at Zero
frequency was higher LnShortDistanceBus (InSd) -3.728915* -5.291080* -34.738210% -39.526530*
than its error variance LnParking (InPk) 7.934812% 7.936034% -53.854960* -56.745080*

estimator, the PP test
provided higher
absolute Zt statistic than

Note: 1= All tests are based on the Schwarz Information criterion (SIC), &= the value is similar to
the value provided by the ADF test. z= the error variance coefficient is 0.006916. It is similar to the
error variance at zero frequency coefficient estimated by the Newey West HAC (Bertlett kernel):
0.006916, z= the error variance coefficient is 0.006850. It is similar to the error variance at zero
frequency coefficient estimated by the Newey West HAC (Bertlett kernel): 0.006850, *= Significant
at 1% and ***= Significant at 10%.

Source: Riyardi et al. 2018



Agung Riyardi et al., International Journal of Emerging Trends in Engineering Research, 7(11), November 2019, 403 - 409

the MSIC (See “LnPassenger” of Table 1 and 3).

Our analyses are about persistent fees and unit root tests. The
Passenger, Parking, Long Distance Bus and Short Distance
Bus fees are persistent fees, although they are confirmed by
different unit root tests. The Passenger fee persistence was
evaluated by hard unit root tests, while Parking, Long
Distance Bus and Short Distance Bus fees persistence was
evaluated by easy unit root tests.

The persistent fee finding confirms bus station fees as stated
by [13] and [16]. In addition, it is in line to other researches
that many transport stations earn fee such as studied by [14].
Moreover, the joint fee confirms different charges found by
[15].

Furthermore, features behind fees show that we studied a
useful fee. We studied a revenue. It places us in the group that
observing time-series microeconomic variables such as [26],
[29], [30], [31], [27], [28] and [32].

Confirmation is also attributed to the normal transition time
assumption that strengthening to the persistent fees finding.
We do not observe the normal transition time but our
discussion concludes that it perhaps relate to the future new
opportunity and challenge. It is therefore, different from an
uncertainty transition time such as analyzed by [21] or [22].
Moreover, it offers a new perspective in understanding a
transition time.

Another analysis is about unit root tests. We employed three
unit root tests that based on the pure time-series data root

Table 3: Output of the Ng-Perron Test for Fees in Tirtonadi Bus Station®

rejection. They are the ADF, PP and NP tests. There are three
important features: the error variance estimation at zero
frequency, detrending estimator and optimal lag selection.

Our finding can be compared to other studies. We do not
mention the DF GLS or ERS unit root test, but we prefer to
mention and examine the NP test, besides the ADF and PP
tests. Our preference contradicts to [5]), [7] and [2] that
mention the DF GLS or ERS tests, but we are in line to [4],
[5], [7] and [2] that mention the NP test. Even, we are in line
to [4] and [7] that examine the NP test. Our reason is we are
comparing unit root tests. The complete but efficient
comparison is comparing among the ADF, PP and NP tests.

Recognizing to the error variance estimation at zero
frequency, detrending equation and optimal lag selection is
very important when conducting a unit root test. Our finding
of the Passenger fee testing informed that the test could be
passed when recognizing them. Our finding of recognizing to
the error variance estimation at zero frequency informed
clearly that the PP test tends to have a higher statistic than
ADF test. This can also be found in the [5] and [2].

Our finding of recognizing the detrending estimation relates
to NP test. However, our detrending estimation is by
OLS-detrended AR estimator, while according to [33], [5] and
[7] the standard is by GLS-detrended AR estimator. It means
that we performed imperfect NP test.

Our finding of recognizing to the lag selection informed the
important of information criterion such as SIC and MSIC. We
are benefited by the
SIC in almost tests,

while we are
Level Equation benefited by the
Fees ) ) MSIC in the several

Drift Drift and Trend
ADF and NP tests.
Mza Mzt MSB MPT Mza Mzt MSB MPT However, according
LnPassenger (InPs) 1.033 1356 | 1.313 | 115930 | -32.061* | -4.001* | 0.1248* | 2857* to [4], [5], and [7]
LnLongDistanceBus | _ v | aares N .| N N — — the information
(InFa) 18.357 3.016* | 0.164 1.386* | -21.527 3.278** | 0.152%* | 4.250 criterion makes
hﬂg’g;’”D'StanceB“S 17257 | 2.921%* | 0160% | 1.481* | -26.089% | -3593* | 0.138* | 3.604* sense in the NP test.
LnParking (InPk) 29.439* | -3.827* | 0.130* | 0.862* | -29.043* -3.833* | 0.130* | 3.108* Our. unit root tests
CV 1% 13.80 2580 | 0.174 1780 | -23.800 3420 | 0.143 4.030 findings place us in
2 : : : : : : : : the third group to
CV5% 810 | -1.980 | 0.233 3170 | -17.300 2910 | 0.68 5.480 analyze the
CV 10% 570 | -1.620 | 0.275 4450 | -14.200 2620 | 0.185 | 6.670 _ time-series
—— — microeconomics
Irst-aifrerence £quation method. We are
Fees Drift Drift and Trend different from the
Mza MZt MSB | MPT Mza Mzt MSB | MPT previous groups in
LnPassenger (InPs)’ 0.068 0100 | 1472 | 1.151* 0.288 0.357 1237 | 2.807* two ways. First, we
9 -26.351* | -3,609* | 0.137* | 0.996* | 27.787* | -3725* | 0.134* | 3.295* are different from
'-I”'I;S”QD'Sta”C‘*B“S 28.181* | -3645% | 0.120% | 1211% | -28818* | -3.770% | 0130* | 3.313* the first group. We
E_”Sh) = = observe single
(Irr:S d;’” IStanceBUs | 4 51% | 3.5019% | 0.143% | 1010% | -24.213* |  -3.474* | 0.143** | 3.797* microeconomic
LnParking (InPk) -281.179% | -11.845% | 0.042* | 0.100* | -19.168** | -3.074** | 0.160** | 4.889** variable, while the
first group observes
CV 1% -13.800 -2.580 0.174 1.780 -23.800 -3.420 0.143 4.030 microeconomic-conf
CV5% 8100 | -1.980 | 0233 | 3170 | -17.300 2910 | 0.68 5.480 irmed
CV 10% 5700 | -1.620 | 0275 | 4450 | -14.200 2620 | 0185 | 6.670 Mmacroeconomic

Note: #= All of estimations are estimated by the Spectral GLS-detrended AR based on SIC, 2= the lower
value is estimated by the Spectral OLS-detrended AR based on MSIC, *= Significant at 1%, and **=

Significant at 5%\

Source: Riyardi et al. 2018
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variable. Second, we are different from the second group. We
employ time-series unit root tests, while the second group
does not employ any unit root test.

Even, we enrich the third group. Our enrichment can be seen
from microeconomics and econometrics sides. We enrich the
microeconomics side of the third time-series microeconomics
group by the joint revenue observation that consists of
Passenger, Parking, Long-distance and Short-distance fees
observation. It is different from single revenue and single
price as studied by [32].

The econometrics side of the time-series microeconomics is
enriched. We examine pure time-series data, while other
studies prefer panel data such as [29] or [31]. Furthermore, we
employ three unit root tests, and we provide error variance
estimation at zero frequency, detrending estimation and lag
selection analysis, while previous study employ ADF and
Phillips-Peron unit root tests such as studied by [30] or the
ADF test such as studied by [32].

In addition, our enrichment means that we recognize to the
microeconomics theory and data-modelling coherency. It
means that we deal to internal and external consistencies. We
are an example of a micro foundation such described by [24].
Even, we are the third group of time-series microeconomics
that different from especially the micro foundation first group
such as [24] or [34].

Moreover, our enrichment means that we consolidate the
revenue concept and unit root econometric method. They are
an example of the scientific unification in the time-series
microeconomics. They can be compared to Location and
Growth theories unification in New Economic Geography as
described by [35]. Similar as an example of the scientific
unification in the economics field, the theory type is different.
The revenue fee concept and unit root method are a
conceptual-methodological theory, while Location and
Growth theories are a conceptual theory.

We recommend to the governmental organization to check its
useful fee. Every period, the revenue should be examined by
unit root tests. It is to ensure that the revenue is a useful
revenue that is obtained efficiently and effectively, a stable
and growing revenue from many sources. This is also can be
applied to firm that earns economic revenue and profit.

We also recommend to many studies in the future to develop
our study and the time-series microeconomics. First is
observing other pure microeconomic variable such as a
persistent profit, cost, product, or price. Second is observing
in other areas under government authority besides a bus
station. It can be still in the transportation field such as train
station, airport, harbor, road, parking area, or other than
transportation field such as electricity, water supply, post
office, zoo or tourism area. Third is conducting in the original
microeconomics object, a firm. The market setting can be
imposed as a strategic assumption. In this case, many
interesting economic sectors can be observed. The sectors
range from agriculture, manufacturing to service sectors. The
research will be better if recognize to consistencies and
unification. All of them develop time-series microeconomics
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and enrich examples of the coherency and theoretical
unification.
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