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ABSTRACT

The present study examines the risk model comparison, the conventional wisdom
predicting bankruptcy, the Tehran Stock Exchange, with the curve and the ROC, is paid.
In this study, the performance model risk, in the face of conventional wisdom predicting
bankruptcy, with a comprehensive exam, and using a full database of companies listed on
the main Tehran Stock Exchange between 2011 to 2014, with curve and the ROC, we
tested. In this study, risk models are of two types. 1. The risk model based on accounting
information, and (2) risk model based on market information. And traditional bankruptcy
prediction models, as well as two types, 1. Z concession model, only the use of
accounting information, and (2) provided that the claim based model, in equity, as an
option to decide on assets looks. The population of this research, companies listed on the
Tehran Stock Exchange. The population of this study, which is now number 342, 95 of
them are bankrupt and the sample number, company number is 246, 67 of them are
bankrupt. In this study, the software brings new 3, Excel and SPSS (spss) is used. The
individual results of each test curve ROC (receiver operating characteristics), and the
ROC suggests that the ability to predict bankruptcy risk models better than the traditional

approach.

Introduction

The rapid growth and increasing science and technology,
in the present age, the complexity of human relations,
especially economic and trade relations, has been sent. The
progress of science and technology, economy and trade,
turned into a new phase, so that small business firms and last,
become public companies, and even multinationals around the
world has been. This transformation of economy and trade,
has caused the one hand, small firms out of the race, and the
other big companies that can compete with other companies in
your industry are not, the problem is to stop activity or
financial crisis, and eventually face bankruptcy. On the other
hand the competition cycle, the more your extended operating
companies (in terms of number of shareholders, expanding the
size and scope) was the gap between the suppliers of funds
(shareholders, investors, creditors and lenders), and corporate
management in terms of control and direct oversight, the
company has more.

Research models, including traditional forecasting
models, and models predict the risk is that risk models
including two models, traditional models are two models, a
total of 4 models bankruptcy prediction, this study
investigated Compare placed: it should be noted, different risk
models, based on accounting data and the market, they are
independent variables.

The aim of this study was to identify the best bankruptcy
prediction model applied in Iran. Considering that the aim of
this study was to compare the predictive power of each of the
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above are 4 models to compare their performance, the
following methods are used:

Statement of the problem

Currently, businesses in highly variable and competitive work
environment. Rapid response and correct the changing market
conditions, firm position plays an important role. Management
Board, on all aspects of business, such as production,
marketing and sales activities and support services, such as
training and information  processing is  involved.
To carry out this responsibility, the majority of firms are
widely used information and financial reports. Financial
statements, the main product of financial reporting, and the
main tool of accounting information to people outside the
organization. Financial reporting should provide information
about economic resources, obligations and provide equity
capital. This information helps managers, investors, creditors
and other related parties, identify strengths and weaknesses in
the context of the entity's financial, liquidity measure, to pay
the Debts and evaluate the performance of the entity during
the period helps. Financial ratios, an assessment tool by
investors and business unit management tool, to assess the
current status, as well as forecast future commercial units.

Or the financial index, a measure to assess the financial
condition and performance of a company is used, the analysis
and interpretation of various financial ratios by qualified and
experienced analysts, useful information can be obtained from
the company's financial position , if this information can not
be directly extracted from financial statements.
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Analytical models
The following people work achieved Equation of Model Type Of each model Research
models
Chava and Jarrow (2004 (and Campbell et al. p . — 1 A) risk model, based Hazard
(2008( and Shumway (2001) we use. LE T 4 o BXg on accounting models
information.

Chava and Jarrow (2004(and Campbell et al. P — A B) risk model, based
(2008) and Shumway (2001) we use. LE T 4 e o BX, on market information.
Agarwal and Toffler (2007) _ A) z scores model The

IEIARRAN RARD R AT E AN} traditional
That Merton framework, (1974) and Black and In (E + D) . (?“ o )T B) contingent claims model
Scholes(1973) runs. And Bharathand Shumway, ( P —N(-DD,,)=N|- D b " dmive
2008)it will be expressed as follows. e e Cpnatoe VT

In recent years, financial analysts have concluded that a
set of financial ratios, can be used to predict the continuation
of the company's financial activities, used, and with the help
of the model, to predict certain events in the future pay
(Kadkhodaie, 2003, p. 25) 1. Bankruptcy prediction models, is
actually a combination of financial ratios that, by analysts with
experience, over many years, in various parts of the world,

tested, and have been introduced to the world of science and
knowledge. Springate, Zmijewski's and Ehelson, using
scientific methods, to create a successful bankruptcy
prediction models, to design models in this context that, in
their name known. In recent years, the use of risk models,
using accounting and market information, has become an art
in predicting bankruptcy.

Table 1. Studies, in relation to bankruptcy.

Description

Year

Author or
Authors

-Introduction of basic standard option pricing in Europe, to calculate the default probability of the company.

-Solving nonlinear equations necessary for the valuation of options (output: volatility of the company, the company's value,
default probability.(

-The exercise price of the model is equivalent to the nominal value of corporate debt.

-1 -year default probability it provides.

-Shares a function of the value of the company and time.

-Volatility of the company, according to the company's stock volatility (the result of Ito's lemma.(

-Option value visible function of four variables (risk-free rate, time to maturity, the price of the underlying asset and the
exercise price), and another variable (volatility) that must be estimated.

1973&1974

Black & Shultz-
Merton

- The initial value for the volatility consider:
c :GE\/ E
A
V . tB
- Using historical data log of daily returns on assets, volatility estimate the company.
- The system of simultaneous equations Black- Sholtz- Merton, use.

2004

Vassallo and xing

- Expansion of the Merton model, the hazard model (Hazard Model), is  known.
- Solving nonlinear equations Black- Sholtz- Merton, instead of the r-D of p (percentage change in the company's value
over two consecutive terms), to calculate expected returns are used.
- The name of approach, HKCL is.

2004

Hyljist et al.

- Expansion KMV- Merton model, without solving simultaneous equations.
- Estimate the volatility of the debt using the linear relationship, with the company's stock volatility.
- Company volatility calculated wusing the weighted average volatility of stock and debt
- BhSh approach is called.

2004

Bars and Shamo

- Using risk models, Merton default probability model, with other variables related to the prediction of default, were
combined.
- Concluded that the possibilities Merton model, a relatively small share of power projection.

2008

Campbell et al.

- The standard distance Merton default, worked.
- The simultaneous equations to estimate default probability, did not use.
- Approach Naive, for Merton model developed.
- Naive approach your statistical and economic importance of the criteria looked at Merton DD.
- Basic model default probability BSM, a good test is to predict default.
- Use of Function Points Z which, implicitly Merton model in their Naive approach, is obtained, the ability to predict
increases.

2008

Bars and Shamo

- Compare predictive ability HKCL approaches and BhSh, with a rating of Z in the UK
- Mapping the points Z, the probability of default probability of bankruptcy compared with HKCL and BhSh, (very little
difference in precision projection).

2008

Agarwal and
Toffler

- A model for redefining the border with optimal default, provided KMV-Merton approach.
- Borderless approach defaulting KMV-Merton (the equivalent of short-term debt, plus half of long-term debt was),
challenged.

- It was his idea, border optimal default, the exercise price, the option pricing model, should one country to another and vary
from industry to industry.
- He is your model, GA-KMV called, and to estimate the optimal coefficients default border (coefficients of long-term debt
and short term debt) payments.

2011

Lee

- Sensitivity analysis on parameters option pricing model (border of default, the expected return on assets, and the volatility
value).

- Accuracy of the model has little dependence on the brink of default (coefficient of long-term debt), does more to volatility
assets, and the expected return depends on the company.
- Things to improve the accuracy of the model proposed, such as using historical stock market returns rather than returns.

2012

Efik et al.
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There is a vacuum, comprehensive comparison of the
performance of risk models, with traditional theory on the
basis of accounting, or conditional claims, related literature is
felt. With a complete database of companies listed on the
Tehran Stock Exchange between 2011 to 2014 and, ROC
curve analysis show that, if risk models, are superior to the
other alternatives? So at the next table, studies in relation to
bankruptcy, is expressed.

Research Hypothesis

1. hazard model, based on accounting data, compared to
traditional forecasting models, better performance.

(2) risk model, based on market data than traditional
forecasting models, better performance.

Samples:

The population of this research, companies listed on the
Tehran Stock Exchange, so that our society is now number
342, 95 of them are bankrupt. In this study, to fit patterns
predicted bankruptcy, bankrupt and non-bankrupt companies
need to learn two groups there.

Due to lack of access to accurate information financial
statements bankrupt companies, and non-bankrupt outside the
Tehran Stock Exchange, statistical population, among the
listed companies in Tehran Stock Exchange, had been
selected. In this study, the sample is taken equal population.
Thus, all companies that are members of the population, the
following criteria were included in the sample:

1 — year of Corporate Finance, to the end of March.

2 - during the years 2011 to 2014, the financial year and the
change is not active.

3 Co-investment and not financial intermediation (Banks -
insurance companies - Holding Company)

Financial information, in order to categorize companies into
two categories bankrupt and non-bankrupt, the default is to
use article 141 of the Commercial Code, under this Article: "If
as a result of losses incurred, at least half of the company's
capital, eliminate the Board of Directors shall immediately
take stock owner, invited to the extraordinary general meeting,
subject to liquidation or survival of the company, the passion
and the vote will be. "

Thus, if the company in the period from 2011 to 2014,
under Article 141 of the Commercial Code, the bankrupt,
otherwise non-bankrupt companies. Available required. In this
study, the sample was selected in accordance with the above,
so our sample is 246 companies, 67 of them are bankrupt. In
this study, the software brings new 3, Excel and SPSS (spss)
was used
Variables
NITA: the ratio of net income available to common
shareholders, the Company's total assets, the book value of the
company. TLTA: the ratio of total assets, the book value,
minus the company's common stock, the total assets of the
company's book value. EXRET: abnormal return equal to the
logarithm of the Company, and SIGMA: annual standard
deviation of daily returns three months ago. RSIZE: logarithm
of the company's stock market value, and NIMTA.: the ratio of
net income available to common shareholders, the total debt of
the company, and the company's stock market value. TLMTA:
the ratio of total assets, minus the book value of the company's
common stock, the total debt of the company, and the
company's stock market value. And CASHMTA: the ratio of
cash and cash equivalents, to total corporate debt, and the
company's stock market value. BM: the ratio of the book value
of common stock, preferred stock minus the market value of
common stock. PRICE: equal to the stock price X1: equal
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profit before tax, the total debt of the company, and X2:
current assets to total debt of the company, and X3: equal to or
more than the current debt, the total assets of the company .
X4: equal to (quick assets - current liabilities), divided by
((sales - earnings before tax, minus depreciation) divided by
365). E: equal shares. A: The total value of company assets. rf:
risk-free rate of return equal. D: the nominal value of all
liabilities. N (0): equals the cumulative standard normal
distribution (whatever is inside ()), the purpose of research,
this study is an applied research, and in terms of data
collection and field libraries, because this study deals with
aspects of performance bankruptcy prediction models, thus
resulting in the acquisition of knowledge, manuals and
instructions will be for scientific activities. In terms of the
method and nature, this study is correlational.

Analytical framework, and ways of measuring variables.
Research models, including traditional forecasting models and
models predict the risk is that risk models including two
models, traditional models are two models, a total of 4 models
to predict bankruptcy, in the present research Compare placed:
1. hazard model

Risk models, market data and accounting, the company uses to
assess the risk of bankruptcy. As a result, risk models (Hazard
models) that includes two models which, one is based on
accounting information, and the other is based on market
information. And the dependent variable models are risks

bankruptcy.
Generic risk model, is as follows:
Model Number (D):

=Perhaps bankruptcy i, t is the year that is equal to 1, if the
company is bankrupt in 12 months, otherwise the number is
considered 0.

Pit dependent variable is a binary form, the continuation or
bankruptcy in t + 1. , Following the activities of Chava and
Jarrow, (2004), and Campbell et al., (2008), we identified the
possibility of bankruptcy, the time t is denoted as Formula 1.

F \
Lt \ + g—“r—ﬁxi.r

Xi: =lIs a matrix of independent variables, and column vector
B is estimated coefficients, and a purpose of this model is to
calculate the hazard rate is. We feature in Shumway, (2001),
and Campbell et al (2008) we use.
According to the presentation, because we have two types of
risk models to calculate each of the models has its own
independent variables must be defined, and based on this
variable vector x is calculated, and the model number (1) put
a.
1-1 first model risk, based on accounting data:
Risk model, based on accounting data, risk models (Hazard
models) is that, at the Pit in the form of binary dependent
variable, the continuation or bankruptcy in t + 1, by following
the activities of Chava and Jarrow, (2004 ), and Campbell et
al., (2008), we identified the possibility of bankruptcy, the
time t in the formula (1) are identified.

X =Is a matrix of independent variables, and column
vector B is estimated coefficients, and a purpose of
this model is to calculate the hazard rate is. We
feature in Shumway, (2001), and Campbell et al
(2008) we use.

Independent variables of this model are:

NITA: the ratio of net income available to common
shareholders, the company's total assets book value of the
company




43555

TLTA: the ratio of total assets, minus the book value of the
company's common stock, the total assets of the company's
book value.

EXRET: abnormal return equal to the logarithm of the
Company

SIGMA: annual standard deviation of daily returns three
months ago.

RSIZE: logarithm of the company's stock market value

2-1 The second risk model, based on market data:

According to data from market risk models, risk models
(Hazard models) is that, at the Pit in the form of binary
dependent variable, the continuation or bankruptcy in t + 1, by
following the activities of Chava and Jarrow (2004) and
Campbell et al., (2008), we identified the possibility of
bankruptcy, at time t is denoted as formula 1.

X =|s a matrix of independent variables, and column vector
f is estimated coefficients, and a purpose of this model is to
calculate the hazard rate is. We feature in Shumway, (2001),
and Campbell et al (2008) we use.

Independent variables of this model are:

NIMTA: the ratio of net income available to common
shareholders, the total debt of the company and the company's
stock market value.

TLMTA: the ratio of total assets, minus the book value of the
company's common stock, the total debt of the company, and
the company's stock market value.

CASHMTA: the ratio of cash and cash equivalents, the total
debt of the company and the company's stock market value.
BM: the ratio of the book value of common stock, preferred
stock minus the market value of common stock

PRICE: equal to the stock price

2. — third model with scores model z (one of the approaches
bankruptcy prediction forecast):

The model is based on accounting Altman (1968), a
characteristic broad, in anticipation of bankruptcy. His model,
distinguishing review, to identify which uses a linear
combination of financial fitness, the best among the
companies go bankrupt and non-bankrupt distinguishes,
Toffler (1983) of the cases, similar, for example Great British
model Uses. Z-score full version, published as the first model,
the Agarwal and Toffler (2007) for (3).

Model No. (3):

L o =rr+avaaX, +ra
X1: equal profit before tax, the total debt of the company

X2: current assets, total liabilities

X3: equal to or more than the current debt, the total assets of
the company.

X4: equal to (quick assets - current liabilities), divided by
((sales - earnings before depreciation minus taxes) divided by
365)

- The fourth model, with contingent claims (one of the
approaches bankruptcy prediction forecast):

The fourth model, we use a model based on simple
conditional demands that the framework Merton (1974) and
Black and Scholes, (1973) runs. These models are considered
in default, and it's likely bankruptcy, using a condensing
function converts volume. Pricing formulas, requires two
assumptions: the total value of a company that follows the
Brownian activities, and a final debt reduction in the time T is
a contract
Model No. (4):

X vesaX 4+ ek
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E = equal shares
A = the value of the total assets of the company

rf =equal to the risk-free rate of return

D = the face value of all the debts of the company

N (0) = equals the cumulative standard normal distribution
(whatever is inside () is)

In (%) + (r+ 20T

fffm d.)

d, = oiT
T = equal to the discounted bonds
d,=d, —o,\T

Evaluation of Model

The aim of this study was to identify the best bankruptcy
prediction model applied in lIran, using receiver operating
characteristics (ROC) is.
Executive Profile acceptor

ROC is a way for an appropriate assessment of predictive
parameters, that is, widely used in the medical field (Hanley
and McNeil, 1982) is used, and established a good tool to
assess ratings, and credit models bankruptcy prediction is (for
example, Sobehart and Keenan model, 2001, Vassalou and
Xing, (2004) and Agarwal and Taffler, 2008a).
ROC curve method for each year of the sample companies,
the possibility that up and down. Let X be an integer between
zero and 100. For every integer X, the highest risk companies,
by default (x%) is. We calculated the percentage of bankrupt
companies. We also have figures for the period were
calculated. Project x% of the highest-risk companies, the
percentage of insolvent companies ROC curve there.
Sobehart and Keenan, (2001) argued that, area under the curve
ROC (AVC) indicator of decision-makers, the ability to
predict model. Following the Hanley and McNeil (1982), we
have AVC, were calculated using Wilcoxon. Hanley and
McNeil (1982) showed that, for 11 AVC standard error is
presented.

Se(A)z\/A(l— A)+(n.

Formula (11)

Where A is the area under the ROC curve. Nf number of
bankrupt companies, and nNF number of non-bankrupt
companies. Q1 for A/ (2-A) and Q2, for A" 2) /(1 + A) is
defined. Statistics for 12 tests.
Formula (12) > A

T se(A)

For comparison of the two models (1 and 2), Hanley and

McNeil (1983) formula proposed formula (13)

_1)(Q1 — Az) + (nNF _1)(Q1 — AZ)

nFnNF

~ J(Se(A )? + (se(A))? — 2rse(A Jse(A,)

Engelmann et al., (2003) in the framework of the ROC
curve correctly AR was dense, and showed that the area under
the curve ROC, contains the same information is AR. They
found that AR, area under the ROC curve is a linear
transformation.
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Formula (14)

AR=2(A-05)

In addition to the ROC, we test content, bankruptcy
prediction models used to evaluate the explanatory power.
Following the article Hillegeist et al., (2004), we used the
following discrete hazard model.

In addition to the ROC, we test content, bankruptcy prediction
models used to evaluate the explanatory power. Following the
article Hillegeist et al., (2004), we used the following discrete
hazard model.
Formula (15)
e + X ¢
P e

i,t

_1+e

So that Pi, t is equal to, if i go bankrupt in the next 12
months, at the main fault (identified through analysis of one-
year default rate), xi, t matrix of independent variables, and B
is a column vector of estimated coefficients . To check the
content of hazard information, models based on contingent
claims and accounting, we opposed the failure of any
bankruptcy model, the independent variables we used, xi, t
recorded to accompany the model assumptions, we Hillegeist
and colleagues ( 2004) have followed, and the probability of
default, the contingent claims and risk models at a scale of
Records moved 0.15
Formula (16)

oy + X

By

1-p

For all models, we took a typical probability between
100001 and 0/99999.
data analysis

For all models, we took a typical probability between
100001 and 0/99999.
Data Analysis

In order to analyze cross-listed, frequency distribution,
descriptive statistics, such as mean, variance, and .... will be
used. In this section tries that, using descriptive statistical
techniques, we provide the possibility to investigate variables.
Summary Table accounting statistics, and market variables for
the years 2011- 1394 stock offers. This table shows that
bankrupt companies are less profitable. (Less cash) and higher
side. (TLMTA, TLTA) higher. The higher BM bankrupt
companies

Table 2 variables predicted the bankruptcy of non-
financial firms listed in the Tehran Stock Exchange, reports.
Variables at the end of March each year, from 2011 to 2014,
respectively. The latest accounting information, with at least
five-month delay between the end of the fiscal year, and the
stock is done. Market data, in the form of shares to be used.

score = In(
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NITA income, that is, to all shareholders (NI), through the
registration of the final asset value (TA), is available. NIMTA
for NI, debt divided by the value of the final registration, in
addition to the normal capital market (MTA) is. CASHMTA
cash and cash equivalents compared to the MTA. TLTA, as
distinct from the shareholder TA (TL), compared to (TA) is.
TLMTA for TL, is divided by the MTA. BM registered
shareholder value, minus preferred stock and necessity, than
the conventional capital market value (SIZE Million Rials),
RSIZE registered regulating capital market value, rather than
market value, FTSE All-share index is. PRICE for the share
price (in pounds). Additional EXRET was recorded, compared
to the FTSE All-share index during the two months prior to
the formation of a stock. SIGMA SD, for std.Dev stated. All
variables are marked in the 5% level.

Analysis and test hypotheses, using curves and the ROC:

First hypothesis: "risk model based on accounting data,
compared to traditional forecasting ~models, better
performance.".

Statistical hypothesis is as follows:

HO: hazard model based on accounting data, compared to
traditional forecasting models, better performance.

H1: risk models based on accounting data, predictive models
than the traditional, not better.

Hy:ipty = g iy Accounting information on the risk
Hi:py = Py py

model, the ability to predict bankruptcy = p 1

Market risk model basic information on bankruptcy,

predicting ability = p2
Bankruptcy Z Score model, predicting ability = p 3

Contingent receivables bankruptcy model, predicting ability
=u 4

To investigate this hypothesis, in the years 2011 to 2014,
the use of risk models, based on accounting data, and models
and models based on z- score will pay contingent claims, and
success models to critically examine:
To build curves ROC, each year the sample, the more likely it
up and down. Let X be an integer between zero and 100. For
any integer, x highest risk companies, by default (x%) is. We
now bankrupt percent, were calculated. We also calculated the
figures for the final period. Project x% of the highest-risk
companies, the percentage of bankrupt companies, the ROC
curve there.

Sobehart and Keenan, (2001) argued that, area under the
curve ROC (AVC) indicator of decision-makers, the ability to
predict model.

A risk model based on accounting information.

Table statistics goodness of the model is examined
critically, in the table (2) HO is rejected on the chi-square test,
at a significant level 05.

Table 2. Summary statistics variables accounting model and market model.

Mean All | Std. Deviation | Mean Non-faild | Mean-faild | GWaNf-F | tstat

NITA 0.34 2.63 0.17 -0.11 0.28
TLTA 0.65 3.96 0.57 1.23 -0.66
EXRET 1.02 0.56 0.89 1.43 -0.54
SIGMA 35 8.7 1.91 5.81 -3.9
RESIZ 6.18 0.75 12.67 11.24 1.43
NIMTA 0.07 0.18 0.11 0.14 0.25
TLMTA 0.45 0.26 0.44 0.72 -0.28
CASHMTA | 0.45 0.27 0.48 0.46 0.02
BM 1,081 8.6 1.81 4.81 -3
PRICE - 0 0 0 0
RICE - 0 0 0 0
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((Sig <.05 indicated that the independent variables in
explaining the variance dependent, have been successful, and
simply put the correct premise is accepted.

The results of ROC curve graph shows. The level drop
ROC, risk models based on accounting data relative to the
reference line diameter, and Z models and models conditional
demands higher.

The results of the ROC, for the risk model on the basis of
accounting information, as follows. (Area under the curve of
0/96.6, and the standard error of 0/1.01, and the confidence
interval (0/98.8 to 0/94.5))

(B) the z score

In Table (28-4), statistics surpasses model, criticized and
investigated in the table (2) reject the hypothesis HO, the chi-
square test, at a significant level 05. ((Sig <.05 indicates the
independent variables in explaining the dependent variable,
have been successful, and in simpler terms, assuming the
correctness of the model is accepted.

The results of ROC curve graph shows. The level drop
ROC, in the z score is higher than the reference line. But the
lower diagonal hazard model is based on accounting data. And
no different than the conditional demands.

The results of the ROC, for the z score is as follows.
(Area under the curve of 0/63.1, and the standard error of
0/5.06, and the confidence interval (0/75.9 to 0/50.2))

C - contingent claims model

In Table (28-4), statistics surpasses model, criticized and
investigated in the table (2) reject the hypothesis HO, the chi-
square test, at a significant level 05. ((Sig <.05, indicating that
the independent variables in explaining the dependent
variable, have been successful, and to simply assume the
correctness of the model is accepted.
does not have .

The results of the ROC, for the z score is as follows.
(Area under the curve of 0/69.6 and standard errors 0/60.0,
and the confidence interval (0/81.4 to 0/57.8))

ROC Curve
14
’— Source of the Curve
—deconnting data of modsl risk
[ —— market of modelsrisl
Z mogal
087 T g “tecontingent mein cfmodsiclzins
I Reference Line

06 J
g
>
E
n
c
H |
w 0.4 II'

029

0 T T T T

0o 02 04 08 [uk:} 10
1 - Specificity

Diagonal segments are produced by ties
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2-3-4 analyzing and testing the second hypothesis, using
curves and the ROC
The second hypothesis: "risk model, based on market data
than traditional forecasting models, better performance.".
Statistical hypothesis is as follows:
HO: hazard model, based on market data than traditional
forecasting models, better performance.
H1: risk models based on market data, predictive models than
the traditional, not better.

Hy:ll, = Lge Ly Accounting Information in bankruptcy

Hytpy = Hac My
based on the risk model, predicting ability = p 1

Market risk model basic information on bankruptcy,
predicting ability =p_2

Z Score model, the ability to predict bankruptcy = p_3
Contingent claims model, the ability to predict bankruptcy =
p 4

To investigate this hypothesis, in the years 2011 to 2014,
the use of model risk models, based on accounting data and
model z- score, and the model based on contingent claims will
be dealt with, and success models to critically examine:

A risk model, based on market information.

In Table (3), statistics surpasses model, criticized and
investigated in the table (29-4) HO is rejected by the chi-
square test, at a significant level 05. ((Sig <.05, indicates the
independent variables in explaining the dependent variable,
have been successful, and to simply assume the correctness of
the model is accepted.

The results of the graph curve ROC, shows. The level drop
ROC, risk models based on market data, reference diameter of
the line, and higher contingent claims model Z model.

The results of the ROC, for the risk model on the basis of
accounting information, as follows. (Area under the curve of
0/78.7, and the standard error of 0/05.2, and the confidence
interval (0/88.8 to 0/68.6))
(B) the z score

In Table (2), statistics surpasses model, criticized and
investigated, in Table 3 HO is rejected by the chi-square test, at
a significant level 05. ((Sig <.05, indicates that the variables
independent, in explaining the dependent variable, have been
successful, and to simply assume the correctness of the model
is accepted.

The results of the graph curve ROC, shows that the drop
ROC, in the z score, relative to the reference line diameter is
higher, but lower than the risk model, based on market data is
no different than the conditional demands .

The results of the ROC, for the z score, as follows. (Area
under the curve of 0/63.1, and the standard error of 0/06.5, and
the confidence interval (0/75.9 to 0/50.2))

C - contingent claims model

In Table (3), statistics surpasses model, criticized and
investigated, in Table 3 HO is rejected by the chi-square test, at
a significant level 05.

Table 3.The area under the curve ROC, for the first hypothesis.
Area Under the Curve

Test Result Variable(s)

Area | Std. Error®

Asymptotic Sig.? | Asymptotic 95% Confidence Interval

Lower Bound Upper Bound
Hazard model accounting information | .966 |.011 .000 .945 .988
z model .631 |.065 .027 .502 759
contingent claim Model .696 |.060 .001 578 814

The test result variable(s): z models, the main contingent claim has at least one tie between the positive actual state group and the negative
actual state group. Statistics may be biased.

a. Under the nonparametric assumption

b. Null hypothesis: true area = 0.5
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Table 4.The area under the curve ROC, for the second hypothesis.

Asymptotic 95% Confidence
Interval

Test Result Variable(s) Area Std. Error® | Asymptotic Sig.” | Lower Bound Upper Bound

!—|azard _ model accounting 966 011 000 945 988

information

Market risk models 787 .052 .000 .686 .888

z model 631 .065 .027 .502 759

Model of contingent claim .696 .060 .001 .578 .814

The test result variable(s): z Models, the main contingent claim has at least one tie between the positive actual state group and the

negative actual state group. Statistics may be biased.
a. Under the nonparametric assumption
b. Null hypothesis: true area = 0.5

((Sig <.05, indicates that the variables independent, in
explaining the dependent variable, have been successful, and
to simply assume the correctness of the model is accepted.

The results of the graph curve ROC, shows that the drop
ROC, contingent claims model is higher than the reference
line diameter, the lower the risk model, based on market
information.

Denounces the z-point model, is no different.

The results of the ROC, for the z score, as follows. (Area
under the curve of 0/69.6 and standard errors 0/60.0 and the
confidence interval (0/84.1 to 0/57.8))

Conclusion

In this section, the analysis results, the first and second
test hypotheses, using the methods described Roc and Roc
table.

The analysis of the first hypothesis test results

In testing the first hypothesis researcher has claimed that,
"risk model, based on accounting data, compared to traditional
forecasting models, better performance."

To investigate this claim, the ROC method used, as well as the
ability to detect, according to the curve ROC, and the ROC
decided.

A) for detectors capable model, based on the benchmark curve
ROC: via charts ROC, the model has better performance,
which is higher than the reference diameter, and placed other
models. But if two curves meet, diagonal cut above the
reference line, between the ability of the two models, there is
no difference in predicting bankruptcy

Consequently, given that the hazard model, based on
accounting data, to the point z, and contingent claim above the
reference line diagonally, and other models are, then claim self
in the first hypothesis, at 0/95 approved place.

B) the ability to recognize, on the basis of the ROC: Mighty
model based on the "area under the curve ROC", "standard
error”, and "95 percent”, are decided. Of the three standard
model, the standard error is smaller, the percentage of area
under the curve ROC, and the percentage is 95 percent larger,
better results will show.

1. hazard model, based on accounting data, models point to z,
and standard error is smaller contingent claim, according to
Table (2), the hazard ratio for models, based on accounting
data, points 2z, respectively contingent claim (0/01.1,
0/06.56.0/0.0) is.

(2) risk model, based on accounting data, compared to the
models of rating models z, and the area under ROC curve is
larger contingent claim, according to Table (2), the percentage
of risk models based on accounting data, points z, contingent
claim respectively (0/96.6, 0/63.1 ,0/69.6) is.

3. hazard model, based on accounting data, compared to the
models of rating models z, and a 95 percent larger contingent

claim, according to Table (2), the percentage of risk models
based on accounting data, points z, contingent claim
respectively ((0/98.8, -0/94.5), (0/75.9, -0/50.2), (0/81.4-
0/57.8)) is.

As a result, given that the hazard model based on
accounting data, to the point z, and contingent claim the
standard error is smaller, the percentage of area under the
curve ROC, and the percentage of 95 percent is larger,
therefore, claim researchers in the first hypothesis , at 0/95 is
approved.

Analysis of the results of the second hypothesis

In the second hypothesis, the researchers claim that, "based
on information about market risk models, performance is
better than traditional models predict.”.

To investigate this claim, the ROC method used, as well
as the ability to detect, on the basis of ROC curves and the
ROC, are decided.

A) for detectors capable model, based on the benchmark
curve ROC: via charts ROC, a model that has better
performance than the reference diameter, and placed other
models. But if two curves intersect each other at the top of the
diagonal reference line, between the two models' ability to
predict bankruptcy, there is no difference

Consequently, given that the hazard model, based on
accounting data, to the point z, and contingent claim above the
reference line diagonally, and other models are, then claim self
in the first hypothesis, at 0/95 approved place.

B) to detect capable model, based on the criteria ROC:
Mighty model based on the "area under the curve ROC",
"standard error”, and "95 percent", are decided. Of the three
standard models, the standard error is smaller, the percentage
of area under the curve ROC, and the percentage is 95 percent
larger, better results will show.

1-hazard model, based on market data, models point to z, and
standard error is smaller contingent claim, according to Table
(2), the hazard ratio for models based on market data, points z,
claims subject to respectively (0/05.2, 0/06.5 , 0/06.0), is.
2-hazard model, based on market information, models of the
points z, and the area under ROC curve is larger contingent
claim, according to Table (2), the percentage of risk models
based on market data, points z, contingent claims respectively
(0/78.8, 0/63.1, 0/69.6), is.

3. hazard model, based on market information, models of the
points z, and is contingent claim has a 95 percent greater,
according to Table (2), the percentage of risk models based on
market data, points z, contingent claims thus ((0/88.8 -0/68.6),
(0/75.9-0/50.2), (0/81.4- 0/57.8)) is.

As a result, given that the hazard model, based on market
information, to the point z and contingent claim, the standard
error is smaller, the percentage of area under the curve ROC,
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and the percentage of 95 percent is larger, so claims a
researcher at the second hypothesis , at 0/95 is approved.
Conclusion In this study, to compare the capability of risk,
based on accounting data, models risk based on market data,
the points z, the contingent claim for bankruptcy prediction,
listed companies in Tehran Stock Exchange, in the time span
of 2011 to 2014 was discussed. For this purpose, two main
hypotheses put forward, and to test the statistical hypothesis
HO and H1 on each of the two assumptions, we define
Consequently, in both hypotheses HO is approved, and
assuming in both hypothesis H1 hypothesis was rejected
groups. Thus, according to the results of two hypotheses
models, the first assumption hazard model, based on
accounting data, and predictive models than traditional, more
efficient, is to predict bankruptcy. Finally, given that both
hypothesis, were approved, it can be concluded that, assuming
that the HO hypothesis acceptable, risk models based on
accounting data, compared to traditional forecasting models,
better performance, and H1 rejected at a confidence level
assuming 95/0, and according to the number of samples,
according to the operational definition study tested is
maintained.

The main hypothesis in the second, according to the results of
the test, which was described by ROC methods, analysis
models were performed. As a result, assuming HO, in both the
hypothesis is confirmed, and assuming in both hypothesis H1,
the Group hypothesis was rejected. Thus, according to the
results of two hypotheses models, the first assumption of risk
models based on market data, predictive models than
traditional, more efficient method is to predict bankruptcy.
Finally, given that, in both methods, hypothesis, confirmed the
conclusion, that the first hypothesis HO accept that, risk
models based on market data than traditional forecasting
models, better performance and H1 rejected the assumption, at
a confidence level 0/95, and according to the number of
samples, according to the operational definition of research is
maintained tested.
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