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Abstract. The declinng poverty rle becomes the priotly of the Sussinable Development
Guoals (S0x). In the perasd of 22 - 2007 poveriy rale in Central Java expericnced a
deorease, as similorly found in Semarong city, Examining the faciors offecting the poverny
clussification in Semarung city, therefore, is deemed importani. The znalysis used o this
reseirch was conducied by examining the spadial Tictoes and clasa Geation o poverty levels by
meeans of the bogistic model. The logistie mode] resulied was found o be capable of classifyving
e poverty levels, and the spofial mecld osead was cupable of modeling each region. In
mendedling - ihee binory  logissic  regression, o number of focbors affecting the  poverny
classificanion included the vumber of fimily members, aducation certificaics of the head of
family, e min fwel vsed for cooking, ind bsted ax the receiver of Lhe nice Jor poor or nod.
Awcuracy on she clossificaion of binary logistie repression madels reached 94.9%. For sparinl
mendeling by means of Geographically Weizghted Regresion ((GWRD, the dependent viriahle
used referred o 1he numiber of sndeprivileped familizs in epch sub-dismics. In GWE madeling,
cach  sub-disirict had jis ewn chamcterisies in madeling e number of snderprivileged

fumibies in each sub-disiricl in Semaning city.

1. Imtroduction

Regressbon method refers oo a senstical method o model the dependent variable with independent
variables. [nsuch methed, ihe type of duta used might be continuous und discrete, If the dependent and
independent varables are contirmous data, the regression methed wsed would be simple linear
regression (only copaiming one mdependem varabiel or nubitple linear repression (comtaining severul
independent viriabbes). 1 the dependent variable is comtioious, while independent variables are
discrete, then the regression used is a dummy regression variable, On the other hand, it the dependen
wvirighle is discrete, white the mdependent variable s conlinuogs, then logistic repression would be
usedl. Logistic regression is able 1o explain the kevel of oppermnity for each discrete occurrence on
dependent wriable, Based upon its scole, logishc regression cun be divided oo binary, mabtinomizl,
amel ordinal begistic regression. Binary logistee regression i logistic regression with the dependem
vartahle m the form of a nominal scule with only two cotepories, while multinomial logistic regrission
has more than two categories. For ordinal kegisthe regression, the scale of the dependent variable ix
ordinal, Similar with simple regression maedelmg, lopistic repression modeling steps inchade
determining the mexdel, testing the significance of the model, and testing eoch model parameter.
Lasgistic regresaion has the assurmgion of dependency and homoscedasticity.

S| Coneent from ihis work may be used under the terme of the Creaove Common s Aimbaton 14 licence. Any funbee dismbuson
of this work st mesmiam gitrbason o e aaihoris ) and the ditle of ibe work, wumal ciiamon md D0
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Beghonal-hased regression nwsdel nowadays has been developed. Tt can be done based ona point or
region. The point-based spatial regression model is known as Geographical 'Weighted Regression
(W R L owhile the region-based spatinl regression model i nomad spatinl regression, The GWE model
is a regressen madel locally based or often referred 1o as local regression [5]. It illusteates thar cach
regiom has its own regionmal chorpcherestics to be modeled, In the GWER madeling, the location with the
clusest distance will be given a greater weight compared te the one with a leng distance, The
determination of weighting in GWE model is based on kerpels thus, it B pecessary o seek the
optimim bandwidth. The delerminabon of the optimum bandwigih in the GWERE medel 15 conducied
using Cress Validaton (CW)L I each region has it own characteristies, ihe GWER model will be bener
than the linear regression mextel (plobal repression) (3],

The declining poverty rate has bocome the prionty of the Susminable Developrment Goals (S50,
a United Natiors (LN program o anplement sustainable devebopment in several social, cconomic and
environmental ispecis [2]. One of the furgets for poverty alleviation in the SD0s program is poverty
alleviation by 2030 and bo provide an ascertained social protection e the poor aml access
improvement to basic public services,

Co LU R R R e B R R L e ) I I b . L B L L
T

Fgure 1. Percentage of poveny rate in Semarang city m 2002-2017

Figure 1 depicts that the poverty kevel in Semarang overoll has experenced a decrease however in
T2 dhe level increased. Furibermore, 2002 po 2007 saw a decrease. As revealed by Central
Statistics Apency (2004}, family groups based upen expendiures per copita that have been converted
acoprding to the poverty line consigl of two groups: poor familby and non-poor family [7]. The poverty
lne was used as a himit 1o classify poor fmily aod nod-poor family. Poor family refers wooa family
with an average expenditure per capita under the Poverty Line (GE) [2]. Considering that level of
poverty i ostill bigh, then there is a need to find a way 1o identify family groups, one of which is by
examining the Factors thot can chameterize the family groop, This research can be uzed as a public
policy o government to reduce the poverty based on the factors that have impact 1o povery in

Semmrang cily [4].
2. Materials and Methods
2 Bivary Logistic Kegression

Bepresswm mindek 15 presented ns follows:
¥ =815+

where v, refers to the respomse varighble and &{t )} denotes the function estimation from the

regression model. In the logistic regression moded, it has been written thar m(x j= Elw |.'|:_;} 1o show
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thit the expectaton valoe of Y b conditenally with % The general form of logistc regression model
is prescnied with the equation below [ 1]

A
.ﬂ" X )= : -
BN
[+e =
It was simplified using e logit wansformation T{x . The form of logit is presented o follows:
[ 1 £l ||'.| .= | F L
() =inl =T | g & with glx)=h Flx =) A+ ERx
l—.ﬂ_.t':IJ' = Py, =lx) il
g

Thus. the kogistic regression equation can be presemted i the formof: 7{x ) = rr et
Lok

The estumation of the logstic regression parameter was conducted using the Meadmaer Like! o
Exsimation (MLE) methed, The function of its hkelibood is presented as folbows:

The value of parameter f ol L{F)} fanction was obtained through an ferative procedure known os -
frerively Rewslghied Lean Square (IRLS) using the Newton-Raphson method by maximizing the

likefihood function [1].

The parameter test was conducted o test whether variable predicior m mesdel brought an effect on
variable response. The st was condwcted as follows:

Hypaotheses

Hﬂ-lljl'l.=|ﬂl= _=ﬁp={]

Hi i At beast thereis e fy = 0k =1L2....p

(Ray™ faye
PP e - = (]
Test statistics: O 2ln [J'If..ls"rl-rs]""l

withny =FL yeng=EL,(1-w)in=n 4n
Critkeal region: Hy is refuted if & = x’wm with p as the degree of freedor of many variables of
predictor or if the p-valuesn

22 Gengraphicall Welghied Regrensbon (GIR)

Geographically Weighted Regression (GWER method s the regression model that developed for the
variable of contmual response by considering the Ecation aspect. GWER Model b a feeslly lsear
regrexsion madel that Tesulis in the estimutor of mode] parameter that has the nature of locafity in each
st of location. This msdel can be written s ollows [3):

¥, = B, v )4+ iﬁ‘ (e, v, Jx, + & : i=1,2 ...n
i

¥ 15 the observation volae on the variable of response in the kecation @, xe is the obhservation value on
the varinkle of predicior £ i the location J, ﬁ.[H,J',} 15 Imtercept value of model regression UGWHE;
i [ﬁ,. I-',} 15 Regression parameier for each Bcaiton 5 {tr,, I-',,'| i Cooxlinate point (hatiude,
lonigitude) i the location + and £ B Besidual model GWER o locaton-¢ assemed as [TDN (Gdenti,

independent, and noemally distributed ) with the mean i 2ero and constant variance a2,
The estimption of GWR medel used WLS (Weighted Lenst Square) by piving the different weight in
each bocation.
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The weight of each locaton (e, v, |, for instance, was 1rr[.|r, ¥ II'.j = 1. 2, ...av then, the parameter m
the ohservation location (., | wos estimated by addding the weight elements w i, v, | and then by
mimmizing ihe number of the folloaing residaal guodrate:

Zu',:ur,.-',:l;__: = Eun',1|r._|-l ;[ ¥, = ,H,‘,[u,.r,}l—iﬁlml.r‘]x., I

o in the forme ol matrig, the mumbser of its residual quadrate e
e Wi Je=y Wi py— 28" (a0 ;lx"“r[ir..l'lj}

0 T B S T B T

with
Bl ))

B
M

Blai,.v b= .1.11d Win,.v ) =diaglw (o0 bows (v, LL g (w0 )]

]
Boluey )}
Wi s derived ngainst ﬂr {u,.v, ] in which the result is equalized with zern, then it would ohtuin the
estirator of GWER model paramster as follows [3):

,Elfu,-.L',]=|-_K"W|:r:,.1'lu{] N Wier, vy

23 Merhododegy af Research

This research consisted ol two parts: poverty classificabion modelmg in Semarang city usimg binary
logistic regression. The data of 930 families were mken from Susenss {The Mational Soeciocconomic
Survey) Semarang ity  Poverty clussification wus based upen the expenditure per cupitn ( food wnd
- foody. I the expandiune per capita during a moeath were under the poverty line, then it would be
categorized as pooe. IF B were above the poverty lme. it would be categorized g5 not poor. In 2006, the
vilue of poverty line in Bemarang city was worth Bp 382 160, Here, the variables used meludes)
diependent variable with cateperical vabues {l= poor; O=m poodl; X0 sex of family head {1=Male:
2=Femake); X:: age of fumily head; Xs: mmnber of family members; Xao Edocation level of family
head (1@ No centificate: 2@ Primary School; 3 biddle Scheol (SMPEr d:High School {(SMa): 5:
Duploma (DD 6 Undergroduate (515 T Posigroduste (S1531); Xa Is the Gly bead
warking? (1 Yes: 2=Nok Xe=Business field {0 Unemployed @ I=agriculture, 2=mining
A=manufactunng mdustry: 42 Electrickty and Gas; 50 building: 6: wade. botel and restaurant: T:
Transportation and Warchouses 8 Finance and sssurance; % Service); X=COccupational status {0
unemployed: own business; 20 own business assisted by ermporary Bbours: 30 own business assisted
by the permanent labours; 4 LabourEmpleyvesOificer; 5: Freeluncer; & Fumily workerl; X =status of
howse ownership {10 Personal Belonging: 2: Rent; 30 Free Rentz 4 Officinl Residence; 50 Other);
Ky=Building muereals for rood [ 1: Concrete; 2: Ceramic Tile; 30 Metal Tile: 4: Clay Tile; 5: Ashesins:
6 Time 7: Bamboos; §: WoodfShingbes; W Straw; 1 Chbers) X je=Main materinls for howse wall (1:
concrete! 20 wood; 30 logs: 4: Other);, X =Main Maerials for Hoose Floor (1 MarbbedGranmne; 2:
Ceramic; 3 Tiles: 4 cememedhrick: 5 Ground; 6 Other), Xoz= the wse of defecation Gcility
{1:Available and used only for family menshers; 2@ Available and used together with other family
members, 30 Available as Public Toilet, 4 Nonek X= Septic tank { | cement-based tank: 2 Mon-
cement-based tank: 3; Wastewater Treatment Plant, WWTE; 4 Pond/FarmvBiver/Lake; 5: Ground
Haslie; 6z oaluer ), X=Drinking water source (1 Branded botiled warer; 2: Refillad water: 3:Meter Tap:
4; Retail plumbing: 5: Drill Well/Pump: &:Protected well; 7; Unprotected well; 8; Protected springs: 9
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Otherk ; Xos=bain fuel for cooking (0 Mot Cooking ot heme, 1:Electricity; 20 5.5-kg LPG; 30 12-kp
LPG; 4: 3kg LPG: 5; kerosens; 6: firewood); Xe= Receving Rice for the Poor (1 Yes: 2: No),

3. Hesulis and discussbmns

The discussion of this paper consists of two pars:. poverty classification mdbeling in Central Java
uzing the Binury Logistic Regression medel and Geographically Weighted Repression (GWR)
modeling.

A Poverny Clessificanon Modelling wung Binary Logosric Regression Mode!
Lexgistic megression moedeling cumied out using 15 mdependent variables, The poverty classification
logistic vegression model in Central Java providied ix as felbows:

LY
=

L+

mlx )=

with )=+ AN+ LK+ 0LX L+ LK
The parameter significonce testing for ench independent varioble i= o= follows:

Table 1. Stgmificant fest for all variables in binry logistic
Estimate Standard

Variahle Woald Higr, Ihecision Sigmificant or net
parameter  Error

X; {137 (0478 0.7 0.7%1 Accepted Hy  Bot significant
X2 1.2 (s 1.2249 0,268 Accepied He  Noa significani
X 0313 0.0u7 |03, 350 10531 Hejected Hy sigmificant
X -1 R (043 4,154 (135 Rejected Ha sigmificant

_ X 0233 0045 2579 D108 Accepled Hy Mot significant

N DG 0069 0006 0936 Accepted H,  Not dgnifican
X: 0. 170 0.126 1HEIH 0178 Accepred Hy Mot sigmificant
X 0.347 (.197 312 0.078 Accepted Hy Mot significant
Xa 12860 (0.219 1.627 0.202 Accepted Hy Mot sigmificant
X 0.229 {.156 2163 0141 Accepred Ha Mot significant
Xig 0122 052 2.231 0135 Accepred Hy Mot significam
X1z (1302 0.232 1.694 01493 Accepted Hy Mot sigmificant
Xiz 0173 (0,155 1.239 00, 266 Accepred Ha Mot significam
Xii 0118 iz 1.127 0288 Accepred Hy M s g Ficami
Xix 0326 (.133 f. (2 0.4 Rejected Hy stgnificant
Kia -0.248 (090 62TH 0.2 Fejected H significant

consiontn  -6.884 |83 | 2051 (03] Rejected Hi stemificant

As shown in mble 1 of 16 independeny varwables, four vanables (X3, X4, X135, and X 16) were Found
o be the most sigmificant in poverty clussification madefing vsing binary logistic regression in
Semarang citv. Subsequently. i@ was 10 re-madel the binary begiste regression model based on these
four variuhles,

As =een in tuble 2, Xa X X and Xpe offected the poverty classificution. Hence, the binory Iogistic

regnession model B presented as Rllows:
AT D TEIN - GIITRE, AN, Y,

l' o) [
"Tl:.""-' i S RTA) BY LR T R o, T
1+e
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Tubbe 2, Signiticant test for X Xo Xeond X in binary Iogistic

Varable PUMEE  op wald  Sig Derialon. - FRACARE AT
parameter nal
Xy 0252 0088 BZIi8 004 Rejecled Ho  significant
Xs -[L.075 (O35 4.578 0.032  Rejected Hy  signifecam
My (.43 il 14.353 0000 Rejected Hy  significam
Xin -1 345 f.0mz 15834 G000 Rejected Hy  significard
CeRENTERE -3.59TH 0,758 20,041 i Rejeded Ha  siznificon

The kevel of accuracy for poverty ¢lassification in Central Java using the binary logistic egression is
presented below

Tahbe 3. The accuracy tble of
chassiticution vses binary lomsiic regression

s rved Freddicted
. Nom-poverty  Poverty
MNon-Poverty _878 3
poverty 42 ]

Table 3 depwcts that the accuracy value for the poverty clussificateon using the bimary logiste
regresaion model was 94 9%,

A2 Poventy classificanion modeling wung Grographioolly Weighted Regression (GWR)

The subsequent step was 1o miake modeling using GWER. The data vsed were the profile dacs i cach of
% districts in Semarang city in 2006, Here, the dependent wvoriable referred 1o the number of
unslerprivibeged famales, The dependent vaniabbe, meanwhile, consstod of the nuovber of graduates
lrom universities in each sub-district (X}, the mumber of residents working as the entrepreneurs {X:0;
Mumber of howses with wood materinl () number of health facilities and infrastrocture (Xa),
Number of large'niedinm scale industries (Xs). NMumber of motorbikes (30, Mumber of pesiders (3050,
Mumber of traders (X4 and mumber of unpaved roads 1Xa). Date on mdependent variables were mken
based on each disrict.

Flgure 2. Spread of Mpri'.-'th:g 10 Sermarang cily

As shown i Figore |, the underprivileged level in Wiest Semarang and Tembalang sub Districts s
found highest of other swrrounding areas, The hirst step in modeling GWE was to determine (he
optimum bandwidth using the Golden Seclion-based Cross Validation). In this model, the eptimum
bandwudih value obtzined was (004269 with Gagssian fix kermel function. The recapitulaton of GWE
miodel parameter estimation values is presented os folows:

i
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Tahbe 4. Summary of estimaten parameter GWE mesdel

Standard
Varisble Minimum Muximum _ Mean deviation
intercept  ZISOATH  J4HO05 2222111 0000 13646

X 1760434 3706891 2059.135 4926673
X, M558 3530513 (147228 1046, 7654
X GOR.O416  1357.773 754.1982 183.8327
X 454426 1160883 -199.267 1234586
Xs 448935  1M.5129  -51.4567 1438739
s 592,339 1289795 6R0642 86.76771
X 201015 -1311.83  -1592.28 447.9204

X 123000 -636.688  -T68.116 155.2338

s 13957 3475134 70159 65.76518

In terms of the comparison between the global regression model and the GWER regression model. the
F-gount value was ohtained by 84145, When comparad with F-table, it was o0 = 396 thos, 1t
can be concloded that there was no difference between the global regression model and the GWEHE
model. Howewer, the AIC value of GWR model was 2485 less than that of the ghebal regression
model at 2562, The parameter sipnificance in each region can be seen in the attnchment, It 15 seen thii
ihe mark of each coeflicient in each parameter was equal for all locaneas. Based on the aitachnseni,
some sigmificam varmbies can be seen merely in certam locutions,

4. Conclusion

In mesheling the bimary logistic classification, it can be seen that the aocuracy value reached D490,
Hevwever, it & important io note that the variable of peor is predicted to fave more erpois compared 10
the accurae classiication. The comparison batween the categ ory of poer and the category of sewe-por
was much different; thus, it cun be stated that the binary logistic repression model s net oble 10 catch
all categories though it bad the high accuracy. The high accuracy was only dominaied by one category
mmely nor poor. Meanwhile, for the GWERE modelmg at the pre-privileged level i Sempruang city,
cach region had its own characieristics.
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