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Province of North Sumatera is there in ranked 17th with the highest number of poor
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1. Introduction

Covid-19 has been a public concern since its appearance was detected in China for the first time in early
2020 [1]. Covid-19 pandemic has an impact not only on the medical world, but also on the social, economic,
and increasing of the poor society. The impact of the Covid-19 outbreak resulted in reduced labor supply,
unemployment, reduced income, decreased consumption due to variations in consumer preferences for each
item, as well as increased public sensitivity to disease and changes in economic conditions [2]. Social
restrictions imposed by the government caused the entire community to be affected, especially the lower
middle income class and day laborers. People who previously did not belong to poor society finally have the
opportunity to become poor because of this wide scale restriction. As a result, the economic condition of the
community is depressed and people lives become depressed [3].

According to Bappenas [5]-[6], poverty is a condition when an individual or group of individuals cannot
fulfill their basic rights and build a noble life. These basic rights include fulfillment of food, welfare, training,
business, shelter, clean water, protection, fixed assets and climate, the belief that everything is good from the
treatment or danger of violence in the choice to take an interest in sociopolitical life.

Based on data from BPS North Sumatera [5], the poverty rate increased by 0.39 points, from 8.75% in
March 2020 to 9.4% in September 2020. This poverty rate is equivalent to 1.36 million people in September
2020 or decreased about 73 thousand people in the last semester. While the percentage of poor society in
Indonesia in September 2020 amounted to 10.19% increased by 0.41 points which was previously 9.78% in
March 2020. The percentage increase in September 2020 is as a result of covid-19. North Sumatera occupies
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the 17th position which has the highest poverty rate of 34 provinces. The percentage of poverty rate in
Indonesia is 9.78% and in North Sumatera is 8.75% in March 2020.

Based on data from BPS North Sumatera [5], the number of poor society in North Sumatera in
September 2020 reached 9.4% this figure increased when compared to 2019 which reached 8.63%. There are
3 districts with the highest poverty rate are West Nias Regency at 25.69%, North Nias Regency at 25.07%,
and South Nias regency at 16.74%. Meanwhile, the 3 districts with the lowest percentage rate are Deli
Serdang Regency at 3.88%, Binjai at 5.71% and Padangsidempuan at 7.40%. This explains that poverty rate
in 25 districts and 8 cities in North Sumatera province is still uneven and some urban districts have a fairly
high poverty rate. This shows that government's efforts to reduce poverty levels have not been evenly
distributed in all districts. Therefore, it is necessary to seek factors that can affect poverty rate in all districts
so that it can be used as a reference for each district with the aim of poverty alleviation problem.

Based on the description above, an analysis is needed to determine for identify what factors affect
poverty due to the impact of the covid-19 pandemic in North Sumatera. The data will be used is data on the
number of poor society in 33 districts in 2020. The regression analysis can explain the relationship between
one dependent variable and two other independent variables. According to Gujarati [8]-[9], multiple
regression analysis is used to see the influence of least two or more independent variables dependent or to
indicate the presence or absence of a functional relationship between at least two independent variables and
dependent variables. All assumptions of simple regression also apply in multiple regressions. In linear
regression analysis, there is often a problem that a high correlation between multicollinearity)\. The impact
of multicollinearity on the smallest square method specially the estimator value has variations and covariance
that so large independent variables are not statistically measurable affecting dependent variables [7], [15]-
[17].

From the number data of poor society in 33 districts of North Sumatera Province in 2020, there are
independent variables that contain multicollinearity so that if used the ordinary least square model, it will
produce large variances so that predictions on the model become inaccurate. In this reseach will be used
analysis of the Least Absolute Shrinkage and Selection Operator (LASSO) method [21]-[22]. This method is
a technique can shrink the regression coefficient on independent variables that have high correlations and
errors with the intention of the regression coefficient becomes almost non existent or even equal to zero, so
its method takes the role of variable selection technique while the problem has multicollinearity.
Multicollinearity problems occur when one independent variable corresponds to another independent
variable. If this happens, it can the resulting regression coefficient appraiser to be ineffective [23].

2. Methods

2.1 Place and Time of Research

This research was conducted at BPS of North Sumatera Province. Time this research was started from
April 2021 to October 2021.
2.2 Types of Research

Quantitative research is used in this research by using secondary data obtained from BPS and the
Manpower Office of North Sumatera Province.
2.3 Research Variable

Reseach variabel can be see below:

Table 1
Research Variable
Variable Variable Name Size
Y Number of poor society in 2020 Percentage
X1 Economic growth Rupiah
X2 Open unemployment rate Percentage
Xs Human development index Percentage
Xa Household consumption expenditures Percentage
Xs Number of people laid off Person
Xe Regency/city minimum wage Rupiah
X7 Number of unemployed 15 years above  Person

2.4 Research Procedures
The steps in this research as follows:
1)  This research began by identifying problems arising from the covid-19 pandemic
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2) Collecting data BPS and the Manpower Office

3) Create the descriptive statistics

4)  Estimate models using Ordinary Least Square (OLS) method

5) Test independent variables by seeking VIF values to find out if multicollinearity issues occur

6) Standardize data on variables to distribute N(0,1)

7) Analyze data using Least Absolute Shrinkage and Selection Operator (LASSO) method with LARS
Algorithm through R Studio software

8) Determine the best model using cross validation

9) Comparing the results of the Ordinary Least Square (OLS) regression model with the Least Absolute
Shrinkage and Selection Operator (LASSO) model.

3. Results and Discussions

3.1 Data Description
Data description is described in the table below:

Table 2
Data Description
Variable Symbol Size
Economic growth GDP Rupiah
Open Unemployment Rate OUR Percentage
Human Development Index HDI Percentage
Household Consumption Expenditure HCE Percentage
Number of people laid off TOE Person
Regency/city minimum wage MW Rupiah
Number of unemployed 15 years above NOU Person

3.2 Descriptive Statistical Analysis
Descriptive analysis aims to see the characteristics or overview of the number people due to the covid-
19 pandemic in North Sumatera in 2020. It results obtained through the SPSS program:

Table 3
Statistical Analysis Data

Variable N Minimum Maximum Mean Std. Deviation
PM (Y) 34 4,59 1283.29 75.4879 216.02774
GDP (X;) 34 22213405.00 105532865.0 45735005.97 19104063.17
OUR (X3) 34 84 11.50 5.4956 2.83206

HDI (X3) 34 61.51 80.98 70.7829 4.,53845
HCE (X,) 34 46.29 62.05 56.1518 4.03226
TOE (X5) 34 67.00 681.00 161.2059 107.18853
MW (X¢) 34 2146073.00 3603246.00 2749852.119 281430.4063
NOU (X5) 34 474.00 507805.00 29841.2059 88483.27707

Based on table 3 above resulting descriptive statistical analysis data include sums, minimum values,
maximum values, average values and standard deviations. Next, calculate the regression equation using the
Ordinary Least Square (OLS) method and obtained the best model with this equations:

y = —46,21488192 + 2,68214E — 07X; — 5,207987885X, — 0,112932232X5 + 2,171936174X, +
0,039156164X5 — 2,00421E — 05X, + 0,002421028X, 1)
3.3 Multicollinearity Test

The multicollinearity test is carried out to find out whether there is a multicollinearity problem or not
by seeking the value of the Inflation Factor Variant (VIF). The output results of the multicollinearity test
using the R Studio software
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Table 4
Multicollinearity Test

Variable VIF Value
GDP 2.031505
OUR 2.606595
HDI 2.756987
HCE 3.605905
TOE 11.799837
MW 1.706213
NOU 9.591191

Based on Table 4, the results of multicollinearity testing by seeking at the VIF value in each
independent variable obtained: 1 variable has value VIF > 10 namely variable layoffs, 1 variable almost 10
namely JPK variable and other variables have value VIF < 10 namely PDRB, TPT, HDI, KRT, and UMK
variables. From the results of VIF test, this research indicates the occurrence of multicollinearity in the model
which means the existence of linear relationships between independent variables, seen from the variable
layoffs and JPK whose have serious multicollinearity problems with high VIF values. Because there is a
multicollinearity problem in the data if the MKT model is used, it will produce a large variance so that the
predictions on the model become inaccurate [12]. Therefore, the regression equation model can be solved
using the Least Absolute Shrinkage and Selection Operator (LASSO) method.

3.4 Regression Least Absolute Shrinkage and Selection Operator (LASSO) with LARS Algorithm

Based on the VIF test, the data contained multicollinearity problems so that this problem could be
solved using the LASSO method where calculated and assisted by the LARS package downloaded in R
Studio software. Furthermore, the LASSO method stage is calculated using a numerical approach using the
LARS algorithm. Before entering the LASSO method, The data must be standardized or normalizes by
converting data to be standardized score.

Table 5
Variable Coefficients Calculated Using The Lars Algorithm

Free variables entered into the model

Phase GDP OUR HDI HCE TOE MW NOU
0 0 0 0 0 0 0

1 0 0 0 0 0 0 0.9043930
2 0 0 0 0 0 -0.001770782  0.9061638
3 0 0 -0.006759797 0 0 -0.006251921  0.9139309
4 0 -0.01425594  -0.017725185 0 0 -0.015318922  0.9362762
5 0 -0.03261742  -0.032337856  0.01333780 0 -0.031124071  0.9774892
6 0 -0.04292788  -0.059861076  0.02622472  0.07644015  -0.033862961  0.9366948
7 001235695 -0.04771933 -0.068652164  0.02717593  0.08853440  -0.040381134  0.9294595
R-squared: 0.981

From table 5 indicates that to get a candidate the lasso coefficient value is carried out with 7 stages with
all variable coefficients initially set to be worth 0. From the stage starting from point 0 to stage 7 the
presumtion of LASSO coefficient will change when the selection of variables at each stage is carried out.
Furthermore obtained the value R-squared (R?) = 0.981, this indicates that 98.1% of factors affecting
dependent variables can be explained by independent variable variables and the rest explained by other
variable variables or other factors outside the model.
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Figure 1 step of the LARS algorithm
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Based on figure 1 describes each step of the LARS algorithm in determining the lasso regression

coefficients on the plot against s = %, dimana t = ¥|B/45°| . %|37*5| is the absolute number of the
i

estimated OLS coefficient and 3| 3/4559| is the absolute number of the presumptive LASSO coefficient while

|betal

s in the plot is expressed by maxlbetal

Cross-Validated MSE
I

00 02 04 06 08 10

Fraction of final L1 norm

Figure 2 Determine of the interval LARS algorithm

Based on figure 2, the minimum s value is located at an interval of 0.7< s <0.9. The minimum CV value
may vary each time the function is invoked. The minimum s value describes the stop of the iteration step to
determine the coefficient of the best model of the LASSO method. The value of s at each stage is indicated:

Table 6
The Value Of At Each Stage Using LASSO Method

- B Zlﬁ"}ASSOl
Phase Zlﬁj 55| = W
1 0.9043930 0,7447981
2 0,907934582 0,7477147154
3 0,926942618 0,7633684734
4 0,983576247 0,8100081748
5 1,086906347 0,8951039932
6 1,176011587 0,9684851602
7 1,214279408 1

Based on the minimum CV of plot in Figure 2 the minimum CV value is located between intervals of
0.7<s<0.9. So that, in Figure 2 can be known the optimal s value shows the best LASSO regression model,
namely at stage of 4th when the value s = 0,8100081748 and will be calculated the value of the tuning
parameter (t).

t=sX

Z|ﬁ"_OLS|
J
t =0,8100081748 x 1,214279408 = 0,983576247

Then obtained the tuning parameter value (t) amounted to 0,983576247. Based on calculations that
have been done in cross validation criteria using fraction mode, the LASSO method produces the best model
from the number of data poor society in North Sumatera in 2020 in the stage of 4th model with the best
model:
PM = —46,21488192 — 0.01425594 OUR — 0.017725185 HDI — 0.015318922 MW + 0.9362762 NOU 2)
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Table 7
VIF Value After Analysis Using Lasso Regression

Variable VIF Value
HDI 1.481182
HCE 1.429451
MW 1.144511
NOU 1.085376

Based on Table 7, VIF value after analysis using LASSO regression decreases. This proves that LASSO
regression can overcome multicollinearity problems while being able to be a variable selection. The resulting
model is simpler and free from multicollinearity problems.

3.5 Comparison of OLS and LASSO Regression Model Coefficients

Tabel 8
Comparison Of OLS and LASSO Regression Model Coefficients

Variable OLS LASSO
Intersep —46,21488192 —46,21488192
GDP 2,68214E — 07 0.0000000
OUR —5,207987885 —0.01425594

HDI —0,112932232 —0.017725185

HCE 2,171936174 0.0000000
TOE 0,039156164 0.0000000
MW —2,00421E — 05 —0.015318922
NOU 0,002421028 0.9362762

Based on table 8, it is known that LASSO regression on selected variables can shrink the coefficient of
variables towards zero such as the function in the LASSO regression itself. The coefficient resulting from
lasso regression is better than the OLS coefficient. There are 3 variables that managed to shrink to exactly
zero, namely GDP, HCE and the TOE variable, so these three variables are not included in the model.
Through the selection of these variables, the model will be simpler and can overcome the problem of
multicollinearity in the data.

4. Conclusion

The identification factors that affect poverty due to Covid-19 pandemic in North Sumatra in 2020 are
determined through using the Least Absolute Shrinkage and Selection Operator (LASSO) method resulted
in 4 variables that had a significant effect namely the Open Unemployment Rate (OUR), Human
Development Index (HDI), Regency/City Minimum Wage (MW) and The Number of Unemployed 15 years
above (NOU) with a classification accuracy of 98.1%. With the best model produced the Least Absolute
Shrinkage and Selection Operator (LASSO) method using the LARS algorithm as follows:

PM = —46,21488192 — 0.01425594 OUR — 0.017725185 HDI — 0.015318922 MW +
0.9362762 NOU.
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