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Economic development is an important issue of a country's
economy which has been planned every year on an ongoing
basis in the long term towards a more reversed state for a
certain period. This study aims to analyze the influence of
investment, indirect and direct spending, labor force, and
education on economic growth in North Sumatra. This study
used secondary data from 1990 to 2020. The analysis Model
used is ECM (Error Correction Model). Based on the results of
research on short - term and long-term investment variables
have a positive and significant effect in North Sumatra,
variables of direct spending and indirect spending have a
positive and significant effect in the short and long term in
North Sumatra. Labor force variables have a positive and
significant effect in the short and long term in North Sumatra
educational variables have a positive and significant effect on
economic growth in North Sumatra. The implication of this
study shows that both financial investment and simultaneous
positive effects have a significant positive effect on the
realization of PMDN value on economic growth in the North
Sumatra with an investment rate of = 5%
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INTRODUCTION

Economic development is an import

ant issue of a country's economy which has been planned every

year on an ongoing basis in the long term towards a more reversed state for a certain period
(ANDINI, 2023). An economy that is said to be experiencing change will be seen if the development
level of the economy is higher than the previous year. According to (Erdkhadifa, 2022) Economic

development is a process that cau
population in the long term which is

ses an increase in the real per capita income of a country's
accompanied by a reversal of the institutional system. Economic
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development is needed by a country to improve people's welfare because it does not only prioritize
high economic growth, but also aims to create a prosperous and prosperous society so that it does
not give birth to various social problems in a country (Safarida & Rahmawati, 2022).

One important indicator for analyzing the economic development that occurs in a country
is economic growth(Fauzi & Suhaidi, 2022). Economic growth is one measure of the success of a
country's economy in carrying out development (Roosmanita & Marbun, 2022). The fast-growing
economy can be seen from the progress of the country's development. Economic progress is
determined by the increase in value and the amount of goods or services produced which is
calculated based on high incomes, high employment rates and reduced poverty rates. In addition to
the availability of facilities, infrastructure and other infrastructure, it can be said that a country is
progressing. All of this availability will certainly affect the performance of the workforce to build
progress for the country (Rini Sulistiawati, 2012).

The success of a country's development is measured based on the high or low level of
economic growth achieved (Muh. Asfar, 2022). Conventional measurement of economic growth is
calculated by increasing the Gross Domestic Product (GDP) for the national and Gross Regional
Domestic Product (GDP) for the province of Maluku, regency/city in a certain year with the previous
year which illustrates a real impact from the development policies that are being implemented. Good
development of a country must also be followed by good economic development as well. It can be
seen from period to period that a country's ability to produce goods and services will continue to
increase. This increased ability is due to the factors of production experiencing an increase in
quantity and quality (Fahrika & Roy, 2020).

Economic growth can be seen as a macroeconomic problem in the long term. In one period
to another the ability of a country to produce goods or services will increase (Widyasari et al., 2023).
This increased ability is due to the fact that the factors of production will experience an increase in
quantity, value and quality. Investment will increase the amount of capital goods (Wibowo, 2023).
The technology used is evolving. Besides that, the workforce increases as a result of population
growth, education adds skills and will gain work experience (Salim & Fadilla, 2021). The good and
bad economic conditions of a country or region can be seen from the economic growth in that country
or region (Kholifah, 2013). Economic growth is basically influenced by two factors. First, external
factors related to the real and monetary sectors. Second, internal factors are influenced by natural
resources, human resources, and capital. If external factors and internal factors are used in reverse
and in harmony then economic development can run and grow well (Sultan et al., 2023).

Economy growth directly focus on count indicator as national, that is Gross Domestic
Product (GDP), without consider weather the enhancement higher or smaller from people growth
and the change of economy structure. Based on the research observes, GAP research that will be
carried out is economy growth in a region (North Sumatera Province), then it’s called as Produk
Domestik Regional Bruto (PDRB) and investment indirect and direct expenditure work force and
education on economic growth.

RESEARCH METHOD

The research used is qualitative research. Quantitative research is research that uses analysis of data
in the form of numbers or numbers with the aim of returning to use mathematical models, theories,
and hypotheses that are multiple and phenomenal which are investigated by researchers (Arias et
al., 2021). The periodization of the research is considered to be sufficient to represent the overall
impact of the independent variables on the bound variables (Mohajan, 2020).

In this research the authors used secondary data from North Sumatra Province from 1990 to
2020. The data obtained were sourced from official sources published by the Indonesian Bureau of
Statistics and the Center for Statistical Statistics (BPS) in the form of published books as well as data
published through the official website. Besides that, other sources in the form of literature studies in
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the form of statistical references, books, related journals as well as the internet, which are related to
the research topic to obtain secondary data.

The data collection method that is used is the documentation that refers to several definitions
proposed by the experts. Documents are collections of written materials or films, in the form of data
that is easy to write, view and store in research and easy to access. These documents include photos,
videos, films, memos, letters in traffic chats (Mahmud, 2009).

RESULTS AND DISCUSSIONS

Stationary Data Test Results

The structural values in this study were tested using the unit root test. The objective in the standard
analytical tests is to evaluate the almalty of certain coefficients in the allusoregressive model which
is estimated to have a salt or no value. In this research, the data that is used is the data time series
which is the result of a statistical process, so that it has the possibility of an unstable data which then
results in a random/false regression relationship pattern (Guraljalti, 2006). Unit root testing was
carried out using the Alugmented Dickey-Fuller (AIDF) method, namely by comparing the statistical
AIDF values with the MCkinnon critical valluepaldal 1%, 5%, 10%. Based on the results of this test,
if the statistical absolute value of AIDF for the data malings is greater than the absolute value of the
McKinnon crisis, then the data can be stable. Table 7 below shows the results of the unit root test at
the level.

Table 1. Unit root test results
Unit Root Test (Unit level root test)

Variable ADEF statistic Crisis value Probability Information
ADF 5%

Y 0.514860 -2.963972 0.9844 Not stationary

X1 -1.184530 -2.971853 0.6667 Not stationary

X2 -7.194173 -2.998064 0.0000 Stationary

X3 -1.184530 -2.971853 0.6667 Not stationary

X4 -0.387280 -2.963972 0.8991 Not stationary

Source: Appendix 1, processed

From the results of the level test at level 7, it was found that the 1 valrial has been stationary
by 3 valrial The traffic is not stationary which is indicated by the statistical AIDF value which is
smaller than the 5% critical AIDF value. Variable X1 (Investment) is not stationary at the calrenal
level, which has an absolute AIDF value of -1.184530 <5% crisis value of -2.971853. Valrialbel X2
(Direct and Indirect Expenditures) stationary at the calrenal level has an absolute AIDF value of -
7.194173 > 5% crisis value of -2.998064. Valrialbel X3 (Working Tenacity) is not stationary at the
calrenal level has an absolute AIDF value of -1.184530 <5% crisis value of -2.971853. Variable X4
(Education) is not stationary at the level because it has an absolute value of -0.387280 < 5% crisis
value of -2.963972.

Based on the Augmented Dickey-Fuller (AIDF) test with a Mack crisis value
Based on the Alugmented Dickey-Fuller (AIDF) test with a Malckinnon crisis value of 5%, not all
valrialbels are stationary in terms of units, so it is necessary to carry out a degree of integration test.

Integration Test

The inability of the stalsioener alntalr valrialbel dalpalt is known through table 4.1 because
the data has not met the stationary assumption at the level or degree of zero or (0), then the data is
re-tested using the level of the first degree of integration or first difference (1). In this test, the data
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is differentiated to a certain degree, until all data becomes stationary at the same degree (Masitoh,
2006). In this study the deraljalt integration test also used the Alugmented Dickey-Fuller (AIDF) test
with 5% Malckinnon Value. The results of the degree of integration test on the first difference can be
seen in table 8 below:

Table 2. Integration test results
Unit Root Test (Unit root test level first difference)

Variable ~ADEF statistic ~ ADF Critical Value5%  Probability =~ Information

Y -5.047013 -2.967767 0.0003 Stationary
X1 -10.03145 -2.967767 0.0000 Stationary
X2 -3.454720 -3.004861 0.0198 Stationary
X3 -7.576532 -2.971853 0.0000 Stationary
X4 -7.694762 -2.967767 0.0000 Stationary

Source: Appendix 2, processed

Based on the unit roots test in table 8 using the ADF statistic in terms of the paldal level of
first difference, all the variables are stationary with a reliability level of 5%. Variable X1 (Investment)
has an absolute ADF value of -10.03145 > 5% crisis value, which is -2.967767, so it can be concluded
that the data for variable X1 (Investment) has been stagnant in the first difference. Valrialbel X2
(Direct and Indirect Purchase) has an absolute value of AIDF of -3.454720 > a crisis value of 5% which
is -3.004861 in which it can be concluded that the value of X2 (Direct and Indirect Purchase) has
reached h paldal stationary pertalmal differentiation. Valrialbel X3 (Working Tenacity) has an
absolute AIDF value of -7.576532> 5% crisis value, namely -2.971853dalpalt. Valrialbel X4
(Education) has an absolute value of -7.694762 > 5% crisis value of -2.967767 so that it can be
concluded that the valrialbel X4 (Education) has been stationary based on mental differentiation.

Thus, it can be explained that all the variables in this study were stationary at the same
degree of integration. An important implication of the stationarity test is that a cointegrity test can
be performed to see the long-term relationship between variables.

Cointegration Test

Based on the unit roots test that has been estimated previously, it is known that all daltals
are not stationary at the level level, but in the dalpal-first difference test that all daltals are stationary.
Seeing Aldal, the relationship is not the most long-term from the analytical model that can be known
through the cointegration test. The cointegration test can only be carried out if the estimated
variables have a degree of integration, then the partial level regression does not result in linear
regression. In addition, cointegration is used to see whether the residual is stationary or not.
Cointegration regression estimates can be seen in table 9 below:

Table 3. Cointegration test

Estimasi Stasioneritas Residual Model

Variabel ADF statistic Value Crisis of ADF Probability

1% 5% 10%
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ECT -4.780140 -3.670170 -2.963972 -2.621007 0.0006

Source: Appendix 2, data processed

It is known that the statistical absolute value of ADF is -4.780140 > compared to the
Mackinnon crisis value of -3.670170 and is supported by the significant probability of ADF at all
levels of confidence shown in table 4.3. This shows that there is cointegration between the variables
in the observation and it is also stated that ECT (residual) is stationary. Thus the ECT valrialbel can
be used in short-term ECM models. These results as a whole can also be said that there is a long-term
relationship between the variables in the observation.

Short Term Dynamic Error Correction Model (ECM) Results

In reading the estimation results from the ECM method, we will compare the probability
value a = 5% with the probability of each variable and will relate it to the value of the coefficient of
falsifying independent valrialbel to the dependent valrialbel. By reading the estimation results, it
will be known how big the relationship and the level of significance of each independent variable in
influencing the dependent variable. In addition, the estimation results will be read by looking at the
R-square adjustment, F-statistical probability, and the ECT (error correction term) value. The short-
term ECM estimation results are presented in table 10.

Table 4. Short term error correction model (ECM)

Variable Coefficient Prob.
D(X1) 0.014486 0.0462
D(X2) 4.238835 0.0135
D(X3) 0.013105 0.0273
D(X4) 1.643812 0.0495
ECT(-1) -0.644761 0.0002
C 9049.855 0.1712
Adjusted R-squared 0.467227

Prob(F-statistic) 0.006886

Source: Appendix 3, processed

Based on the table of 10, it is known that the variables that have a significant positive effect on economic

growth include investment values, indirect learning values in direct learning, educational valuations

in employment valuations. The hall is indicated by the value of probabilities of t-staltistics which are

smaller than the deraljalt of the higher the alkalinity is used, namely 0.05.

a. The investment coefficient that has a positive value of 0.014486 indicates that investment
investment is increasing by 1%, and the economic growth rate is increasing by 0.014486%. as
much as 0.0462 < from the probabilities value of f- saltistic 0.05 then the variable X1 (Investment)
is in line with the hypothesis. This statistically shows that the investment valuation has had a
significant positive effect on economic growth in the North Sumatra in the short to long term in
1990-2020.

b.  The variable X2 (indirect shopping government spending in direct spending) has a coefficient
that has a positive value of 4.238835 which indicates that if indirect spending and direct
spending increase by 1%, then the value growth value will increase by 4.238835%. The
probability of the indirect purchase valriability in the short term direct purchase is 0.0135 < from
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the probability cost value of 0.05, so variable X2 (indirect and direct expenditure) is in line with
the hypothesis. This statistically shows that the variable X2 (indirect spending in direct
spending) has a significant positive effect on economic growth in North Sumatra in the short
term in the long term 1990-2020.

c. Valrialbel X3 (working timeframe) has a coefficient of 0.013105 which naturally occurs within
1% of the economic growth rate of 0.013105%. The probability of the short-term paldical X3
(Working Altitude) is 0.0273 < in the f-saltistic probability value of 0.05 the X3 (working
Algorithm) is in line with the hypothesis. This statistically shows that the variable X3 (work
timeframe) has a significant positive effect on economic growth in North Sumatra in the short-
term in the 1990-2020 year.

d. Variable X4 (education) has a positive value of 1.643812. This shows that if the education
variable increases by 1%, economic growth will increase by 1.643812%. The probability of the
short-term X4 (Education) variable is 0.0495 < from the f-saltistic probability value of 0.05
malkal malkal X4 (Education) is consistent with the hypothesis. This statistically shows that the
variable X4 (Education) has had a significant positive impact on economic growth in North
Sumatra in the short-term in 1990-2020.

Halsil Long Term Dynamic Error Correction Model (ECM).

Building a dynamic model makes it possible to obtain the magnitude and frozen deviation of
the long-run regression coefficient. The long term is a time period that allows full adjustment in case
of changes that occur. The magnitude of the standard long-term regression coefficient can be
calculated from the estimated results of the short-term forecasting model. The results of the ECM
estimation in the longest length are presented in table 11.

Table 5. Long term error correction model (ECM)

Variable Coefficient Prob.

D(X1) 0.116934 0.0036
D(X2) 1.362301 0.0069
D(X3) 0.035704 0.0481
D(X4) 4.209818 0.0052
C -811871.7 0.0004

Source: Appendix 4, processed

a. The effect of the investment variable on economic growth through the statistical probability test
shows a statistically significant statistical value and is positive with a probability value of 0.0036
<0.05, so variable X1 (investment) is in line with the hypothesis. This statistical analysis shows
that the investment valrial has had a significant positive effect on economic growth in Sumatra
and North Sumatra in the shortest to the longest terms from 1990 to 2020. The investment value
has a coefficient of 0.116934, which means that each value an increase in investment value by
1% will increase economic growth by 0.116934 %.

b. The effect of indirect spending and direct spending on economic growth through the f-statistical
probability test shows a statistically significant and positive value with a probability value of
0.0069 <0.05 malcalvalve X2 (indirect and direct spending) in line with the hypothesis. This
shows that the long-term investment variable has a significant positive effect on economic
growth in North Sumatra. The indirect and direct expenditure variable has a coefficient of
1.362301. which means that every increase in shopping is not direct in direct shopping by 1%,
then will increase economic growth by 1.362301%.
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c.  Theinfluence of the labor force variable on economic growth through the f-statistical probability
test shows a statistically significant and positive value with a probability of 0.0481 <0.05, so the
variable X3 (work force) is in line with the hypothesis. This shows that in the most variable
length of time, work capacity has a significant positive effect on economic growth in North
Sumatra. The working capacity variable has an efficiency value of 0.035704, which means that
every 1% increase in capital expenditure will increase economic growth by 0.035704%.

d. The effect of educational variables on economic growth through statistical probability tests
shows a statistically significant statistical value and is positive with a probability value of 0.0052
< 0.05, the X4 (Educational) value is in line with the hypothesis. This shows that the most
variable educational value has a significant positive effect on economic growth in North
Sumatra. The education variable has a coefficient value of 4.209818, which means that every 1%
increase in education tends to increase growth. economic terms of 4.209818%.

In Two Conditions Short Term and Long Term

If we pay attention to the effect of economic variables on economic growth in the short term,
the longest term has different coefficient values. This condition is influenced by several factors,
causing the difference between the shortest and the longest term. In the short term variable X2
(indirect shopping and direct shopping) has the highest value in terms of traffic valuation of
4.238835. This is because each year indirect expenditures and direct expenditures must be released
in conjunction with the achievement of predetermined fiscal targets. Of course, the maximum
absorption is not haphazard but still pays attention to the principles of efficiency and effectiveness
of budget execution in order to increase economic growth. The greater the indirect and direct
spending each year, the higher the economic growth. On the other hand, the smaller the spending
on indirect spending and direct spending each year, the lower the economic growth will be. In
contrast to the long term, variable X4 (Education) has the highest coefficient value of 4.209818. This
is because in the long run the quality of human resources is increasing so that productivity will also
increase. Increased productivity will be able to increase output which will then have an impact on
economic growth.

Classical Assumption Test Results

The next step to evaluate the model estimation results in this study is the classical
assumption diagnostic test. This test was carried out to obtain the estimated results of the inverted
regression model that meets the criteria of Best Linear Unbalanced Estimator (BLUE). Linear
characteristics to facilitate calculations in the estimation. Meanwhile, the unbalanced trait is
combined with the best trait, which means that the model has a minimum valuation. This shows that
in all classes, all model estimators will be linearly unbiased and Ordinalry Lealst Squalre (OLS)
estimates are the best. The estimator has a minimum variance or it can be said that the OLS estimator
is efficient which is also a postulation of the Galuss-Markov theory (Walrdhono, 2004). After
obtaining an econometric model that is alkaline to use as well as an estimation step, the alkaline
model that is alkaline to be used will have violations of the classical assumptions or not. The results
of the classical assumption test are presented in Table 12 below:

Table 6. Diagnostic results of classical estimation of ECM

Diagnostic Test Test Out Count Probability Conclusion
Multicollinearity Uji Korelasi Parsial Nilai koefisien korelasi sebesar <10 ~ There is Multicollinearity
Allutocorrelation Breusch Godfrey Test ~ 2.459839 0.050296 There is Allutocorrelation

Hetoroskedalsticitals Bregz}c‘i}g‘yga“' 14.45559 0.1030 Hetorgs};fergalfsﬁdtal
Normality Jarque-Berra 27.23888 0.000001 No Normality
Linearity Ramsey Reset Test 0.54228 0.0512 Linear data

Source: Appendix 5, List processed
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In table 12 it is known that the ECM model has not shown a significant value. In the first
test, is the Multicollinearity test. The results of the muticolinearity test show that there is no such
thing as a classical multicollinearity assumption which is indicated by the value of the correlation
coefficient in the correlation matrix which is not greater than 10 (Balsuki, 2016). Second, the
autocorrelation test. The allutocorrelation test is to find out the lack of correlation between the
altimeter valrial of a certain frequency and the valrial value of failure in other periods. The results of
the autocorrelation test show that the model is independent of the assumptions, as evidenced by the
f-staltistic value of 0.50296, which is greater than the probability value of 0.05, HO is not rejected,
which means that there is no autocorrelation in this model (Balsuki, 2016). The third is the
heteroscedasticity test. This model is also free from the classical assumption that calrenal
heteroscedasticity has an r-squared value of 0.1030 > 0.05 (Balsuki, 2016). The fourth is the normality
test. Table 4.6 shows that the model used has a data base that is not normally distributed. This hall
is shown by the Jarque-Berra value of 0.000004 <a = 1. In the fifth test, the linearity test using the
Ramsey Reset Test indicated that the f-count value was 0.0512> 0.05 (f-table) which indicates that the
model specifications are used in linear form.

The Effect of Investment on Economic Growth

The investment variable in the ECM estimation has a coefficient value of 0.014486 meaning
that every 1% increase in investment will lead to an increase in economic growth in North Sumatra
by 0.014486%, calteris palribus. This is consistent with economic theory in that the internal
relationship between investment and economic growth is positive, with a probability value of 0.0462
<0.05. So it can be concluded that the investment valuation in the short term has a positive and
significant impact on economic growth in North Sumatra. The investment variable with long-term
estimation has a coefficient value of 0.116934, which means that every 1% increase in investment will
lead to an increase in economic growth in North Sumatra by 0.116934%. With a probability value of
0.0036 <0.005, it can be concluded that the investment valuation in the long term has a positive and
significant effect on economic growth in North Sumatra. the shortest length is 0.014486 < from the
longest walk is 0.116934 then meaning that the longest-term investment will have more impact on
economic growth in North Sumatra. This is due to the fact that the advantage in the base is greater
and continues to increase as time goes on.

According to (richard oliver ( dalam Zeithml., 2021) the rate of investment growth is a crucial
factor for the continuity of the economic development process, as well as the longest-longest
economic growth. With the metal production activities, it creates job opportunities and increases
people's income which can then create and increase demand in the market (Kartika, 2023). This hall
will encourage job opportunities and increase in terms of financial investment. This is in accordance
with the hypothesis stated that it is suspected that investment will have a significant positive effect
on economic growth in North Sumatra in 1990-2020 (Khalya Maya Amalia & Khairina Tambunan,
2023).

The results of this research are in line with the research conducted by (Vania Zauhair, 2016)
with the title Analysis of Investment Effects, Working Plans, and Infrastructure on Economic Growth
in the North Sumatra Province. The results of the study show that both financial investment and
simultaneous positive effects have a significant positive effect on the realization of PMDN value on
economic growth in the North Sumatra with an investment rate of = 5%. This is a challenge for the
North Sumatra Province bureaucrats to optimize the increase in Foreign Investment and Domestic
Investment by providing a more conducive investment climate. Several attempts have been made to
carry out licensing efficiencies as well as policy regulations in the field of investment.(Wanda,
Karina, 2003).
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CONCLUSION

Based on the result of the research shows that the investment variable in the ECM estimation has a
coefficient value of 0.014486 meaning that every 1% increase in investment will lead to an increase
in economic growth in North Sumatra by 0.014486%, calteris palribus. This is consistent with
economic theory in that the internal relationship between investment and economic growth is
positive, with a probability value of 0.0462 <0.05. So it can be concluded that the investment
valuation in the short term has a positive and significant impact on economic growth in North
Sumatra in 1990-2020. The variables of indirect and direct expenditure have had a positive and significant
impact in the short term and the longest term on economic growth in North Sumatra in 1990-2020. The labor
variable has a positive and significant impact in the short and long term on economic growth in North Sumatra
in 1990-2020. Educational variables have a positive and significant impact in the short and long term
on economic growth in North Sumatra in 1990-2020. For further research can be continued on
Government expenditure and distribution income and poverty level in East Java Province by
increasing the year of observation.
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