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Absiract: Gimewth of company i o benchmark Fer the apcess of a bosiness entity, growih benchmorks can be
messured throagh proldtability Gacters, Bowr profitelsfity feclors thad affecl the growth of the compuny that s
prufid murgin en sabes, prodfit mangin en sides before, bisic eaming pewer smd relurn on assets, Four [aciors are
very imperant fisr the company for the development of a business endity. Therefore, every business enlily tries o
know profitatelidy through snalysis and prediction, The abm of this research §s o apply artifical neoes) network in
predicthon system of company growih based on profitability factor, Varlables in profitabllity use profit margin on
sales, prodit margin on sales before, basle earning power and retam on assets. Compuatational model prediction
using slpmodd fapcthon that B sobed with artificial pearsl setwork backpropagation algorithm. The vadue
predicied growih of the company s sabd deerease iF the outpat value is bess than ), Increase i greater than O and
remain if the vadae is 0, From the applcation of artificial searal network backpropapation obtaimned MAPE resalis
when Tralndng data 6.4% of iotal 4% data, And MAPFE on data that has nod been traleed 11.1% with an acouracy
afl 88.9% with very satlsfactory resulis. From the implementation rsall, backpropagation method can be used o
predict company growlh based on profiability Gcior.

Keywords: profitahility; backpropagation; MAPE; predicthon; iraln,

1. INTRODUCTION

Slarkel competition nereasingly competitive scononiy in vecent yeuars, beeome very imporant for companies o balunce:
performance and guality in order i maintain the exisence of the company's growih, Due to the company's growth is a
s of the coimpany’s sucoess 10 boeimess processes. The benchmasrks the company's growih s 4 core proess of the
implemnemotion of an information sysiem (Silva and Cossa, 20030 Tnvhe merepsing v rapid economic developmena ioday
s cauENE WALy cOmpan ks vying i iogroye profitubilicy. The company's ability 1o generie profiabilicy will aifect the
rate of growh companies (Morkokas and Soboiiens, J015).

Prafitabality con be measured by fmancial ratios iz Prof@ Margm On Salkes; Basic Ezming Power.BEP. Beturn On
Assebs-FOA (Bogham and Hossdon, 2008, And abko can be explaned on industry faciors and the ales approach
{Leischnig and Bari, 20065, In this decade protivability hove significonce for the company, beeause 1he profitability i she
benchmark whether these enterprises hnve good growih of whot s not inthe furare. Thus, each entity will always iy o
determeine profRahilicy through analysis and prediction. The predicted resubs will belp determine the pace of 1he
company's policy for desermining the profitability generoted. The higher level of profiahiliy of n business entivy then the
aurvival of these cmenprises will be beer (Feng and Zhang. 20145
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The prediction mode] has been nsed o emterprises, as is the cose for companies in the field of seck that ks the case sudy
of predictive mosdels mndom labeling provision. The prediction model will notify the up or dosm movement in the stock
price when the company’s stock price position infrmtion o be published. Computotomn ] methodiligy waxd dala mining
to predict mope murket ook indexes. Two keaming alponthms are lnear regresscon and the Standard Feed Frorwand
Backprop (FFB] is used fo test and compare. FFR & an algorithm thal prsdeces o pood prediction acounicy. Besides
traditional knowledge mclicates that o penod of onger traming with Lhe trammg datn more Bda, could help o design mone
mecurale prediction mixlels (Aghababaeyan et 2l 2001100, Profd prediction acouracy i o orecial dscue becaese i can
provide an estrmate af mitial ehgibihiy for future progects (Chang et al, 2013)

In the ceonomie field of smificizl nevral nerwork models used nthe process of predictive modebing eamings cyele that is
affecied By a decrease noselling prides and competition betwesn companies (Rasanen ef al, JXHE) Prediction 1= &
tendency for companies 10 measwre the prowth of the marked, the opplication displuys Beckpropagation algorithm
predictive models used m the measrement of global econome growth in Chma {Feng o Zhang, 2014).
Backpropagation method also vsed m the prediction of the cost of prodocts and plastic injection mokl with the approoch
af factor gnalysis and optimuzation set of paemicles (Che, 20000, The securacy of ihe prediction method selection will
allect the accurucy of predicied resuhz. The moxt aocurate prediction methoad is the method thal has the amalles) ermor
vilue | Thomukos and Guerard, 20045, Therefore we need an amlysis of election predictiom method appropriate (o the
application of case sudies

Based on the mesearch hackeround, the goal i this reseirch is o build an odormation system based on the company's
grivwth predictions profitabiliy fedors are brdged by the implementing The 2lgorithm. backpropagation at o fomdure
campany in Jepara furnmore. Data b5 @ken ol a fomimrce company fumitore reloted facor backpropaguiion proficabilay
by using algorithames and integrated inlo an nfirmation systen

1, THEORETICAL BACKPROPAGATION

The prowth of company's can be messured in several ways, including by koking & the saks grosil, This measumement
can anly sce growth ol corporate maskebling aspecis (Feng and Zhang, 2004p. Anather measurement 15 o kak ol the
grivvih af the company's profilubiliy. By measuring the company's cperating prod, con see the morketing wspect amd also
the compony's efficiency in the milization of its sesources. The next measaremesn 18 to imeasure the net profit growih, nes
profic grovath where the inpun & the capital. and the cutpst & profi. Last measirement company growth s through the
mmeasuremmenl of own capilal growth | Santean, 2001,

Profitability = & description of mossgemem’s performone: i monaging the company. The size of the company's
profihiliny can be varicos kinds soch as operting neome. net income. retum on invetast | assets, amd redum s eguiny
owmer. Profitability rafos or profitshildy mbo shows the company's swocess in generating profs. Among the ways o
megsine the ratlo profitghilatas b5 v caleulote Gross Profin Maggm §GPM) Gross Profit Margin (GPM) 15 used 1o messune
the ne of redurn on gross profil © net sabes 1Roben. 19075

According o Brizham and Housdem (20040, profizbility cn be measured by fmancial atios, memely:
A The parafit msrgin on subes (Profit Margin On Soles-PMS 1, caleu lited wath net income snd s expenses are paid by the
company .

B, The hasic ubility o penerme profit (Basic Exning Power-BEP), caleulaied by dividing the profin ¢ profit) before infercs
and laoes o botad assels.

' The retusn on totol asseis (Betom On Assets-ROA), fo medsure the mie of reium on iodal assets using the raths of net
incenme Lo fodal assels ned of Laox busden and the company.

Fromn the above theory cam be made 1o the nosion thin financial rties affecs the growth of the company, 8 given in
Figurel,
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Figure I: Finsncial Batlos Affert The Growth (OF The Compuny.

X1: The profil margin om sades (FMS The effect on the growth ol the company. This matio 5 nfleenced by the gain an
sile.

X1 Represents the walue of the profin morgin on the sk of previously (PMSS) thae influential in the prediction
caleulution process al growth of the company.

M3 kasic ability to generase profil (BEP) The effect on the growihof she company, This mix & inflienced sailes profit
ani 1otal asseis

X4: The rate of return on fatal aesels (ROA) The elfect on the growth of the company. This ratio & imfloenced by income.
todal axsets and the level of Lax busden and the caompany.

Predictive process fhow growih of the company bas on impat, whersin the ingus sysieny is desived from o form Glled o by
wer rabmys {Cheng et al., 2006). Iclicatons axsescing the dols v the compuany asked the experis o get the data.

P

Pigdhh —

Figure & Schom OF Predicd Grow i OF Compsny With Backprapagation.

Backprapagation is 4 method used fo bridee the predicted growah of the coimpany, where it5 an aniliciol nevral network
hat meed the datn leer using supervised bearning olgorithm and used by Percepiron with many layers of the screen o
change the exibring weighis in the hidden loyer, The raining methed = a fype of troining supervised backpropagation
whach uses weighting ad jostment patterns o aehoeve e minbmam error betwesn the outgid of the predction resn ks with
real outpat (Cheng ef al.. 20065

Backpropagation algorihim osing Ereor Ouapon o change the sulue of the weighi-weight i a backwand direction
{Backward). To get ths srror, advanced propagaticn phase {Porward Propagation) most be done firse An the time of
furward progogation, nearons setivated by using sgmoid setivarion function tha has doto partems -1 (Che, 20000, Inthe
caimpaEny’s growih predictions opply sigeoid fanctions (2
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Fipure 3 Sz neeid Fomdien
Saeps of implemenaion Bockpropagaton with sigrmosl foncton for the prediciion growth of the company as follows:

1. Initinfize weighis (dewnkesd the initin] weights with rmodon vilees ane quite spuall) then do the followimg seps umil
e sop condition For esch pair of elements tha will be corried Tesdiorwarnd learning Tollows:

. Eochuml of :mpul [xi, =123, . , nbreceives the signal x3 and forwanks the signal s all units ontop of the exist ing
layer {hidden layer) . Esch hlden umt (£, j= 1,23, .. p} summing the weighted mput signals.

L=y +ILnY, %

Llsing the activatiom fundion to caloulate the outpul sigmel

=i {2

Al the signal & send o all units Bavers funat Fayvers of owipui ),

b Liiw af enpat (Y. &= 123, My summing the weighted mpat signals.

?
].-k=w.;._+z 1:"-|""'|k {5

=
Imglementaion activabion fmclion fo calcelalbe the outpul signal:
= M _ing i)
Sends thoee sigieals oo all upper lyer af units (unigs of aupo)

. Dlutpat I'ﬁ, E=123 _ . M) recerves the target paltern is associated with earming mnpul patterns, and calewlates]
[Srl s

By = {ty = ¥ " (¥in, ) 7

Caleulited correcton wenghls (which will be used o commect the value wj_:i:
Ay = by 1) (£

Caleulites] bis correctxom Pwhich will be u=ed o correct the value Wi b
A = iy (k]
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Sent fiy 1w the sxisting units ander- neoth

i Hidclen unit (25, j= 123, ., phdelta summing mputs {fnom the onits thal are ' m the top Liyers
& imp = F00 5wy 1Ly

Multiply the value of the derivative of the activation function o Gioalate the ermor information:

&y = &.in, P (zn,) ()

Caleulated correction wielphts {wiich will be used o commect the value V1

Ay =8 K {13y

Caleulited s correction Padich will be uwsed o correct the value Vil

vy =a (13
B: Oibput (Yk, k=133, . M) fix biax and weight (= 0,123, . P
wlnew = wplold) - Awy (14

each hidden unit G50 j= 1,230 o pb s Blas amd welght i= 123, - .0,
wglnew | = \--.,InlrJl “ -_"nv._, (15
5. Losvp wnnil the cond mion emvor 0,1 or epoch = macimam epoch {Fausser, 19%4)

Sdeps hackpropogation implemented o predict the growth of companies swch as Figune 4

e layae ik i oA wyper

Fipere 4t Netwark Archileclore Predictisn Growth of Company With Backprepogstien
OF the network aschitecture in Figure 4. can be Formaillated coating and the following variahles:
1. Lavwer ingon bawer is o layer that affect the owtpat O withs lnyer congisting of three vemtices which X1, X2, X3 where:
X1 = Pmfil marginon sales (PMS)
X1 = Prsfit murgin om sales befone (FMSS)
3 = Hosle Enming Power ( BER)
X4 = Return om Asaets (ROA)
20 &1L ED s the hidden layer

5. The dnitial weight impud fo the hidden layer 1)
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S Syl €81, B2, 930 i the weight bias in the hidden Loyver snd ounpur layver
G Layer omput (Y ix o resull of groath of company.

Resuhs of the detecton owp 15 & predicred valee of the company's grovihe Diowen if the oapur value <0, Fixed if the
outpait value is 0 and Up Ifihe cutpol valve is wonh the rides 0. While formilatbons for the company’s prowih prediction
syatem with the folkewing formiels:

[

}'k=wm+z Wi (16)
b=

Whare,

E, = Vg + EI.I.: =TI i ]

The resalts then calenlate the predicion emmor voloe by ozing MAPE (Mean Absolute Parcentage Emmon). IEMAPE <25%,
the simulation resulis can be received satisfactanly, otherwise if MAPE> 25% the simaulation resu ks are less satisfactory
{Markricukii et al, I983],

sapi = B e o (18
ImFormeaion |

¥y =HResuli datn k

A = Actun] dada o k

M =number of observation data,

3. RESULT ANIY IMSCUSSION
A1 Implementation of Backpropogaticn Metworks:

Application of keckpropagaton neiwark s currendly m train displays network fomms, sech as 4 x inpul variables o ke
symet] wwed, 9 hidden yer with = and 1 owtpul symbalk to the symbal v, Figure 401 shows the network lick propugation
Tarmed,

Figare 5t Appdication of Network Backpropagation

Once the network b5 formed obtnned the progress of mmning, progress of wraning obzined afier propsgmion in
camputing. of the network produced progress thar epoch iteration stope @ 23 of o toral of 5000 ierions in | second and
validation wakiuk 6, 1he training resalis in ariachmeni 2,
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522 Graph Metwork Tralm:

A the g ol trnining tooshos the form of graphs which char contnins dan om the wnges Gacal grosth ey aod ourpl
{result gowah rate prexdiction). the blue line 15 the target while the ved line is the oupat produced 1o mect the target, said
fis bz o i the nedwark groph amd the aaipa wrget line paralle] s the meeting wgether. Fig. 7 shows the praph between
the targes anid the ourpan fnom the tmining

| B
{nPRRYRRAY
ol HTAR AL A A A i B
LA AN

BURLERIRL

Flgure 6z Graph Between the Aot Growth Rote snd the Growih Bate Predicted Reslis

Fram the graph of the netwiork between the larget and the outpul value can be formuolated ino @hie form se they can
Enow the differemce between the targel and the culpad vakie where the highest emor margin valoe = 0003305162 ancd the
vitlue of the bwest error = -0 010500635,

The difterence betwesn the wrget and the outpsn con be soved in Esel formoi by pressing the sove. bamon o E,
bleanwhile, b save network file comtaining the input weight valug. The resul of the error { Erronh of the toaal amount of
dlata B3RTEI% colculated using MAFE (Meun Absolute Perceniage Ermor).

33 Tralning MNetwork

Selection of the cumrenl metwork architectine training {rzinmg ) data bised on the best nesults and the vanstions given
Wirations i cuestion ix the distinctiom ol the mumher oF hidden lyer neuroms during the rining deta. From all variations
of ihe nuember of kidden lyer will have a variation that gives the value of MAPE (vean Absokine Percentage Ervor) the
muizimmiems and the valee of the correlation coelTcient approaches o sale of I Table 1 shows the vartston of the rainne
network

Table §: Trainiog nebssrk

Mumber of | Mumber of  hidden | Valee of | MAFPE FResult

varinbles lnyers corelatbon

4 5 LR 181 Lises dham oqiims]
4 1K T OIETR | Wery opimal

4 15 1 15150 Ciptamal

i 25 1 23 4035 CIptimza]

+ S I 11 4087 Cpe il

4 10 1, 5aEs3 165032 Mot opdimmal

Vonations in the mimber of hidden laver will be used vo determine the best training nevwork architeciure with o parameser
value of MAPE (Mean Absolute Percentage Error) ase near 2er0 and has & commelation coefficient 1R which is close o the
valug |, With regard w0 the vabie of MAPE aind dhe wvalue 8 will show' the correlation coefficioms architeciure the most
aptimal but keep in mind the greater number of hidden Inyer neusons in she bnger process of trining and sestng, From
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the results obwined troining viratom ane pot optimal vales is o Svariobel inpur, hidden liyer 10800 with o cormelation
coefficient of 099833 produce 165 032% enor is ot very oprimal resalis when used o test the data when the nerwork is
ussd Jor testing will menghasil inncourate resahs | Whike the resulls are highly opimized. namely with dvariabel mputs, %
hichien liyer with o cormelation coelficiem = | and erroc 038763 1x optimal when used bo ket the data inarder o predact
the prawth of the compuny fo ohlain an occurste prediction resu ks Highly cqiimed saristion resulis con be gored in the
Term of muotlab fike and can be weed o et the data that Bas e ver been done vanatomns and tranmg.

JAData Validut fon:

Wabilsdion otz that has med been Grained are as musch a5 [0 datae Dada s dota BEP tesied, BO, PMS e PMS S whach
the dala his ol been done the rainng. (O any variation o trinieg with the difference in the mumber of neumns i the
hidden layer will show the valve of the necuracy of 1he network as shoown in Table | owhich comains the results of varying
the amount of esch hidden laver. The resulis of the optimal maining variations vsed tootesa e den ot hos never been
tesed below Table 3 shows off the volidation resalrs,

Tahile 2: Beslt validation

Cirowih Ciana Cinowih Resxdual | Walidation

Al dal HIMETHI! prediction | prediction [ h

n2n4 Up -0 0H4 Diorwm 120 A5 ineyalid
LS b 0045 [ [ [ valid
(083 Up (LS Lp 00 | valid
0215 Lip 0213 Up 053 | “walid
S0 Exywm RURILER [rawm o0 | walid
1,432 Exrwm Al 429 Dxwm 0,6 | walid
0,122 Up 0.122 Up LI H valid
1130 Up 1150 Up LLICH | vl
01.1156 Do 0057 Erowm 017 | valid

Tuble 2 shows the reshis of the resils of dan that has never been tmined, ssing 25% vesidual emar ghoowe 1 imvalid datn
anid & walicl datn Froom the predicied growth of the company. From the st dma thi has ned been truioed 1o get 1100 =
111 ermor with honesty 890 = BE.9%. From the resulls of these acceredilations then the sntificial newtral
hackpropagation can be usexd o predicl company growth based on profitubility Mactor with very sitsfoclory resill s

4. CONCLUSHYN

From the research and analyze implememigtion of the Backpropagation ai the company furnitue in Jeparo by a factor of
profichility con be concluded thar the methed backpropupation can be used o predict s groovih of company's by o focior
of profitability fleat PAMS. PMSS, ROA and BEP of the results of applying the  Backpropagation method to predict o
growih of company’s by a facter of prafilability produce MAPE 0.4% of the tdal 49 truning data amd the sccuncy of the
data against doto thot has ot been iained o BE0% pccurate and 11 0% inaccambe than 10 data, while in the process
experimentnl predictions of muming with 9 hidden lver 18 better than training wish 10 hidden lver in termis of eror
provduce] amid of the resulls of lests thad trined more difa will produce betler predictions network.
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