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ABSTRACT

This study aims 10 1o test internal financial factor company 1o financial disiress in the year 2018
using data historical 2012-2018. The independent variable taken of a ser the inital 2 di Jardi
variahles in 2010, Secondary data was wsed in the studv with 32 ninmg finns that listed on the
Indonesia Stock Exchange in 2012-2018 with purposive the sampling method of 1 prediction done
by means of a utensil artificial analysis the skill of artificial newral nenvork. The applicanon of 7
method of newral nevvork used backpropagation algorithm. rchiecure newral netvork ised 3

layers (1 for input layer, 1 for hidden layer, | for output laver). The activation function wsed
logarithm sigmoid (logsig). The value of mean square error (MSE) training a network s 0,001
The results of forecasting newral network that there is no financial distress m 2018 witl accairacy

780,

of prediction reaches 84,.373%. For the next researcher, it is expected to use several models and

several sectors as a comparison so that it can he proven which maodel is the most accuraie i
predicting syimptoms of financial distress.

Kevwords: Financial Distress. Neural Network. Backpropagation Algonthim

INTRODUCTION:

In the development of globalization. there were several adverse elteets that could be el one of which was the
global financial crisis in 2008 which resulted i a weakenmmg ol general business actvities Most countries
around the world suffered a setback and financial disaster due to the outbreak ol the Imancial ensis. The
[inancial crists has caused the bankruptey ol several pubhic companies m the Uhuted States. Furope. Asia and
other countries (Thidavat & Metranto, 2014),

In the Challenges to Global Economy seminar at The Ritz Carlton Pucilic Place. SCBBD. Jakarta, on
Thursday (09/22/2016). Sri Mulyani said "In 2008-2009 it started with Furope. At that time developed
countries were quite sure that they could pass this period but the conditions changed 3 vears later As
resull. commodity prices fell and Indonesia also felt the effects” (Chandra. 20161 St Mulvani stated that
Indonesia also certamly felt the effects of this global cconomic crisis. Various export commodities in
Indonesia o date have even experienced weakenmg prices which have caused Indonesia’s commo dity
exports not too big (Chandra. 2016)

In addition. in the domestic environment. there were several impacts on the occurrence of Uie Mmancial
Glisis. one ol which was that there were several companies that were de-listed as a result of the crisis
Companics can be listed from the Indonesia Stock Exchange (IDX) because the company is 10 state of
linancial distress or is experiencing financial difficulties (Pranowo. Achsani. |1 Munurung, & Nurvartono.
2010). Suhistio (2016). states that a similar crists occurred again in 2013, poor global ceonone growth,
cconomic uncertainty. the depreciation of the rupiah against the dollar. until the central bank mterest rates
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are still too high and the Composite Stock Price Index (IHSG) m 2015 el up o 12.81% compared to
2014, In the midst of these conditions the Indonesia Stock Lxchange (Bl:1) recorded a dechne i value of
trade reachdfF . 54%.

To find out whether the company 1s experiencing financial distress or not, it tukes a predicthon action: The
prediction of fiancial distress 1s influenced by the micro Factor of the company Regression 1s o parafielric
forecasting while Torecasting non-parametric s ANN. Accordmg to Kusumadewr (200450 ANN 1 one off
the artificial representations of the human brain that alwavs wries to simulate the learnming process m the
human bram Artificial terms are used because neural networks are implemented using computer programs

capable of completing a number of caleulation processes during the learnmg process (Fausset. 199
The first study of bankruptey carried out by Beaver (1966). used m his t-test study o evaluate |
before bankruptey. the accounting ratio 1s an mdependent variable of rescarch. Altman (1968). applied a
new technique known as diseriminant analysis and was recorded as the most ¢ Znmon and important study
in the bankruptey field. Logit regression statistics were carried out by Ohlson (1980 for large samples that
did not include the same size of the company gomg bankrupt and not bankrupt

Another technique that can be used to predict bankruptey is fown as a neural netwark and s used by manmy
rescarchers. Odom & Sharda (1990) research. comparing two statistical tools: neural network (NN) and
discriminant analysis techniques to compare predictive levels of both techniques. The results show that a neural
network (NN) has a better prediction rate. Similar results were obtamed by Tam (19910 Leshne & Spector
(1996), Terzi, Sen, & Ucoglu, (2012). which showed that Neural network results were better al producing an
accuracy than statistical analytical tools.

ANN used for this rescarch is Backpropagation Algoritim. Backpropagation 1s a supervised learning
algorithm and is commonly used by perceptrons with multiple layers to alter the weights connected 1o the
neurons present in the hidden laver (Kusumadewr. 2004). The results ot several studies denonstrated by
using computational intelligence provide better precise percentages than using statuistical techniques. ie
E¥th neural network learning sepervised learning so that the preferred method off ANN - backpropagation
Artificial Neural Network (ANN) is an information processing system designed to mimc the functiomng
ol the human bram o solve learming problems through weight change of the sinapis Arulicial neural
networks can learn a direct dependence on historical data. without the need to select an appropriate model
that can make data decisions.

yedrs

LITERATURE REVIEW:

Financial Distress:
According to Platt & Platt (2002), financial distress is defined as the stage of dechne in financial conditions that
occurred prior to the oceurrence of bankruptey or liqufation. The condition of financial distress is reflected i
the inability of (§ company or the unavailability of a fund to pay its obligations that have matured. Based on a
statement from Whitaker (1999), which states that a company can be said to be m a [inancial distress o
linancial difficulties 1 the company has negative net profit for several vears

Financial Ratios:

Financial ratios are indexes that conneet two accounting numbers and are obtained by dividing one numiber by
another (Van lorne & Wachowicz, 2005). Meanwhilf§ according o Warsidi & Bambang (20111, linancial rato
n}mlysﬁs is an mstrument of achievement analysis from a company that explains various relationships and
financial indicators, aimed at showing changes in financial condition or achicvement of past operations and help
ilustrate the trend pattern change. risks and opportunities attached to (he company concerned

Neural Network:

Data analysis s used 1o process data One ool s used (o solve a problem in the ficld of grouping and pattern

recognition can be used a branch of artificial mtelligence which 1s commonly called Arlificial Neural Network

(ANN). The mathematical model can simulate the function of the biological neural network s the dey clopment

O ANN, based on the hypothesis:

a. A simple element called a neuron is part of the information being processed

b.The particular relationship of a neuron to another neuron can be 'hyp;m.\‘ml by a sipnal

¢ Each relationship has a dimension called weights. The activation function is used in cvery neuron connceted
1o the recerved input in determining the outpul signal .
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RESEARCH METHODOLOGY:

Rescarch Design:
The research method used 1n this research 1s quantitative research method with descriptive approach

Sampil .
I'he data used in this study were taken from financial reports from 32 mimmg sector companies listed on the
Indonesia Stock Exchange during 2012 to 2088, Companies are divided mito two groups rdistress and non-
distress). This grouping uses a statement from Whitaker (1999). which states that a company can be said to be

in a financial distress or inancial distress if the company has negative net profit for several vears

Independent Variable Detection:

The selected variables used in this study are based on rescarch priorties on Tmancial distress prediction: So the
set of variables belonging to du Jardin (2010). that 1s percerved to be able to deseribe the niero enterprise
condition and used i this rescarch, Table 1 shows there are seven groups. then the rescarcher sunmmarizes agam
into Lour core groups. namelv the ratio of profitability. activity, liquidity -solveney. and fimancial siructure

Backpropagation Algorithm:

Backpropagation algorithm performs forward propagation step which is done m advance o get output error
[hen the output error obtamed 1s used to change the value of the weights i the backward (Kusumadews. 2004
Figure 1 shows how this algorithm works simply. This Neural Network process includmg these sections

Data » Normalization » Training‘ Testing

Actif tion Function:

The activation function scrves to bridge the comparison between the sum of all Tuture weights with the nput
value with a certain threshold value on cach neural neural neuron. Accordmg to Kusumadewr (20045 there are
three of the activation functions among which provided i the MATLAR software toolbox are as follows

a. Linier Function (Identity/ PURELIN): the output value 1s equal to the mput value

¥y =X
b. nglmid Binary FFunction (LOGSIG): has an output value in the range ol 0 (o |
1
y = {{

: L4e~ ¥
With the value of ' = ol 1-£(x)]

¢. Signepid Bipolar Function (TANSIGH: has an output value in the range of -1 101
peig=0%

14070

With the value of 1'(x) = % [T+ T-100]

Normalization Function:

Providing formulas can display better neural network outcomes. The hyperbolic tangent function 1s used o0
reduce computing calculations that are too large. then the normalization ol data mto the range 010 10 099 "This
distance 1s ulﬂ:m@l from the binary sigmoid activation adjustment (0, 1) using the following cquation

X 1o 3t
Yi= OO i o (h!' = Ll) + L,‘
Ymax=Ymin

Information:

Y = The mput values 1s normalized by equations
Yi = [nitial input value

Ymie = Minimum mnput value

Vme = Maximum input value

Activation Function:

The fastest two indicators of Backpropagation algorithm can accelerate the learning process. namelh the rate of
learning and momentum (Agarkar & Ghatol. 2010). The vate of learning s very influential on the mtensinv of
the traming process. The effectiveness and speed ol attaming convergence ol the tainmy according 1o
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Hermawan (2006). also mfluenced the trammg process. Backpropagation has a variety ol learmime functions lor
the weights that can be found m Matlab. among which used m this study are

a. Gradient Descent with Momentum (GDM / traingdm):
The traingdm method 1s the same as the gradient descent. it only adds momentun that allows ANN 1o respond
not only to its local gradient error, but also to the recent trend of change n its crror (Beale, Hagan, & Denmutl.
2016). There are four muluphcations with momentum applied on the weight change and bias for error ol more
than 1. )
Awik=m ¢ +Awj k e pochbelore + (I-me)+a ¢ 2)k
Ab2k=m ¢ +Ab2k e p o chbelore + (1-me)=a f 2K
Avij=me=Awij e pochhbelore + 1-me xa @ )
Ab ljI=me*Ab ljepochbefore + 1-me+a f 1)
However, when the value epoch = 1 value changes its weight: Avyp=Avij+a ¢ 11
b. Levenberg-Marquardt (LM / trainlm) algorithm
One form of backpropagation function is standard numertcal optimization techniques. The tramlm Jearning
function 1s the astest algorithm for large feedforward neural network traming tup to hundreds ol weights)

3]
Structure of Neural Network:
In this study. a consistent Neural Network structure consisting of an imput laver with 41 neurons. one hidden
layver with 10 and one output layer with one neuron. These pretures below show the struetural design ol this
study:

&\ Neural Network Training (nntraintocl) : O

- Mewural Network -

OutputlLayer

Qutput
Gk },}
e

Algorithms

Data Division: Random (diiderand,
Training: Levenberg-Marquardt (rainien
Performance: Mean Squared Error (e
Calculations:  MEX

i
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FINDINGS AND DISCUSSION:

RESULT:
Results of Training Mining Companies in 2018

Mining Companies in 2018

Wfqo Hidden Layer  Neuron : Activuj_ion Functinnw '.\'Isli lip(y&l :
| 10 41 | lLogsiglogsig | 0282 15 |
2 T B E T x;éﬁ{g—[ {»gsii_\ P
1 o T 15@.1_»-1,@519 Foma T e
4 | o 41 Fooogz7 | 6
S — e
. R e et
10 41 Togor | s

The data processing in the table above shows the occurrence of the tramimg process seven tmes (o get the best

crror, as for the measurement parameters as follows:

1) Epoch (iteration) in this study uses a maximum iteration of 3000 werations

2) Goal in Uus study 15 0.001

3) Show displavs the frequency of MSIE changes. In this study using the detault shov awhich s 25

4 The function ol learming using TRAINLM. This function 1s the Tastest learnimg function m the
backpropagation training process.

5) Activation function using lo§E¥ (sigmoid logarithm)

In the table above can be seen with the number of neurons 41 and hidden laver 10 oblamed the smallest Mean

Square Error (MSE) 1s 0.001. If the error of traming data 1s geting closer to zero then this rescarch has a good

model for forecasting.

Training: R=0.89665 ) Validation: R=0.93323

5

0.87 target + 0.0

Output ~=0.66"Target + 0.037

& i
i B 62
ﬁf 3_ 024
6 i
0 8
{ 02 04 1 0¢f :
Target Target
Test: R=0.54216 ) All: R=0.83938
% e ] @ 3
S =3 H
] =] :
+ + :
o o
£ - e
© { @ 06 8
. = P
- N &
o o a
S o $ -
i I
t '
8° g
> ]
o B o
02 24 06 5 4
larget Targel

In the picture below shows the regression of the overall learning process of 0 83938 which micans that beiween
the actual variables with ANN on the test has a good correlation. This size correlation mdicates o high dearee of
assoctation and that this model can affect financial distress.
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. Correct Non-Correct Total
Copany oo - Pt
. Number Yo Number % Number Yo
e R i | 4
[Dstress ! 0 0 5 15.625 3 13.625
- Non-Distress | 27 84.375 0 0 ‘ 27 84373
Total 27 84.375 5 15,623 32 100

Testing the data to measure the validation of whether the forccast results from the model constructed Trom the
traming data did give good results for caleulating forecasting crrors. The table above shows that the accuracy ol
this model as much as 84,375%. It shows that this model has been able to predict fmancial distress vell From the
table above. this study 1s only able to predict companies that are not exposed to Inancial distress This can be seen
(rom the mnability of the model to predict [ive companies that are suspected of experiencing fmancial distress

DISCUSSION:

This study anns to determine whether the model owned by du Jardin (20107 15 able to mfluence financial
distress in mining material sector companies listed on the Indonesia Stock Fxchange in 2018 Artilicial nearal
network with backpropagation algorithms is chosen as the Faht method o predict this model This study
resulted that the model owned by du Jardin (2010) was able to predict financial distress i the mming material
sector i 2018,

CONCLUSION:

The study of hnancial distress stll has o be developed so as 1o obtam o truly precise Torecasting Fhis study
found that the model developed by du Jardin (2010). was well able to predict a condition ol financial distress
The results of this study stated that i 2018, financial distress was not affected Inoa studv alwavs has
weaknesses. In this study there are also some weaknesses due to the Tmuntations of rescarch. the tollowing
weaknesses i this studv: (1) The sample used m tus study 1s only centered on one seetor, namely the mimmg
material sector. So that the results obtained cannot be generalized 1o other sectors. (2 The micro-enterprise
measurement model is only centered on the replication of the journal du Jardin (20100 So the varables i ths
study have not represented all the factors to deseribe the state of a company For the next researcher, 1t s
expected Lo use several models and several sectors as a comparison so that 1t can be proven which model s the
most accurate m predicting symptoms ol 'mancial distress
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Table 1: Initial Sct of Variables of du Jardin (2010)
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CIndex Profitability 41 | Labor Expenses/lotl Sales

19 EBITDA/Permanent Assets

EBITDA/ Total Assets
. Profit belore Tax/Sharcholder Funds
L EBIT/Total Asset

ls

| Net ]nuund\lmrghn]du ] und\

; ’\Iul Income/ Total Assets
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