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ABSTRACT

The Merton Model is the critical model for financial economics to measure the default of a firm. It was 
the first structural model because it uses the market value of the firm for estimating the default of the 
firm. The firm will be in default only when the values of the firm goes down to a threshold value (the debt 
of the firm), and if it occurs, the owner will put the firm to the debt holders. The effects of parameters-
asset value V, firms debt D, interest rate r, the volatility σ, and period T on the probability of default 
was investigated. To estimate the probability of default of a firm, the Black Scholes Model for European 
call options is used. The aim is to determine which parameter effects more or less on the probability of 
default. The experiment is based on the orthogonal array L27 in which the five factors (parameters) are 
varied at three levels. The Taguchi L27 orthogonal method, ANOM, and ANOVA are used to examine 
the effect of these parameters on the probability of default. It also provides the best combination where 
the probability of default is minimum.

INTRODUCTION

Risk can be characterized as the deviation of the real outcomes from the normal. It can likewise be 
portrayed as a misfortune because of the way a borrower or counterparty neglects to satisfy its commit-
ments under the concurred terms (since he/she either cannot or does not have any desire to pay). The 
probability of default is the hazard that an association or individual will neglect to make an installment 
they have guaranteed. It is for the most part utilized by the organization to evaluate the expected loss 
and appointed a particular risk measure, per direction, and speaks to the rate anticipated that would 
default, estimated most as often as possible by surveying past duty. Credit chance is the main source 
in the monetary foundation to gauge, recognize, screen and control credit chance with the end goal to 

The Probability of Default and 
Its Design of Experiment

Amir Ahmad dar
B. S. Abdur Rahman Crescent Institute of Science and Technology, India

N. Anuradha
B. S. Abdur Rahman Crescent Institute of Science and Technology, India



204

The Probability of Default and Its Design of Experiment
﻿

guarantee they hold satisfactory capital against the default dangers. The credit chance models can be 
separated into two classes: a) Reduced form models and b) Structural models.

The reduced credit risk models expect that defaults are incited as a matter of course. There is no 
supposition of a trigger occasion; however, the default force or the default rate may rely on changes in 
outer factors such as Gross Domestic Product (GDP) development, loan cost, expansion, and so forth, 
while structural credit risk models accept that a default can be investigated by a particular trigger point. 
For example, it very well may be caused by expanding the estimation of the obligation or decline the 
estimation of the benefit esteem. The default will occur when the value of the asset value is below some 
threshold (that is the value of the debt). The estimation of the benefits itself is displayed as a stochastic 
procedure.

Structural models, spearheaded by Black, Scholes and Merton, brilliantly utilize current alternative 
estimating hypothesis in corporate obligation valuation. In 1974, Robert Merton proposed a numeri-
cal model for evaluating the Structural credit risk of a firm by displaying an association’s value as a 
European call option of Black Scholes option pricing model for non-dividend paying stocks. It is the 
structural model since it is uses the company’s incentive to illuminate the likelihood of firms default, 
and it provides the connection between the estimation of the firm and the default risk. Default occurs 
at whatever point a stochastic variable (process) speaking to some benefit esteem (value of firm) falls 
beneath a given edge speaking to the liabilities (debt). It has filled in as the foundation for all other basic 
models. To outline key ideas driving structure models, the creators survey Merton display in detail and 
brief acquaintance a few expansions with this model.

The target of this chapter is to depict the factor that influences the probability of default. In this part, 
the authors will examine which input parameter impacts more on the probability of default for a given 
data set. The probability of default is a basic device in monetary science to quantify the future risk. The 
impacts of parameters - asset value, firm’s debt, interest rate, the volatility and time period T on the 
probability of default were examined. To gauge the probability of default of a firm, the Black Scholes 
Model for European call alternative is utilized. The primary point is to decide the best ideal mix (op-
timal) where the probability of default is least. The investigation depends on the orthogonal array L27 
(Taguchi technique which is an outline of a test whose point is to lessen the quantity of trials) in which 
the five elements (parameters) are differed at three levels. The Taguchi L27 orthogonal method, Analy-
sis of Mean (ANOM), and Analysis of Variance (ANOVA) are utilized to analyze the impact of these 
parameters on the probability of default and the ideal mix (optimal combination) where the estimation 
of the probability of default is minimized.

LITERATURE REVIEW

The Taguchi methods are often used in industrial experiments to investigate the effects of several factors. 
It is used in every field such as education, engineering, physics, chemistry, environmental science, and so 
forth. The Taguchi method is a methodical proposal for expansion of different factors with considering 
to performance, cost, and quality. The standard value of a product is estimated by standard characterizes 
such as larger is better, nominal is the best, smaller is better (Phadke, 1989; Roy, 2001; Phadke, 1998). 
Chan et al. (2014) investigated the effect of four parameters; catalyst loading, type of catalyst, reaction 
temperature and the nitrogen gas on liquid yield (bio-oil). The catalyst loading affects more on liquid 
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