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ABSTRACT 

This paper empirically analyses the influence of natural rubber price volatility on firm value of Indian tyre 

industry. The empirical results revealed that GARCH (1,1) and TGARCH(1,1) models with student’s t 

distribution were able to capture the symmetric & asymmetric volatility patterns of natural rubber prices. 

Univariate regression analysis shows partial impact of natural rubber price volatility on firm value of sample 

firms. Effects of natural rubber price volatility were not uniformly significant across the sample firm’s 

enterprise value since their principal operations were directly or indirectly influenced by resource 

procurement practices, ownership pattern, operational diversification, economies of scale/scope, exposure to 

international trade and other firm specific qualitative/quantitative factors. The empirical outcome of this study 

would be valuable to tyre industry stakeholders who needs to identify the influence of natural rubber price 

volatility before strategizing their future course of activities to protect the top and bottom lines of their 

enterprises. Finally, the results are important to our country since tyre industry has involved in international 

trade, employment creation and augments the growth of other allied sector related to tyre production. 
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INTRODUCTION 

 

Over the past twenty years it has been 

realized and recorded that the volatility in 

commodity prices is typically greater than 

volatility in other financial risk factors 

such as currency exchange rates and 

interest rates. The commodity price 

instability represents a significant source 

of risk to business organizations those 

belongs to resource intensive sectors or 

industries. Therefore impact of commodity  

price volatility on the real economy is the 

greatest in the present dynamic business 

scenario. Rapid expansion in emerging 

Asian and Latin American markets 

combined with the influence of hedge 

funds and market speculators recently 

boosted commodity prices to historic 

levels and this has resulted into 

http://dx.doi.org/10.16962/EAPJSS/issn.2394-9392/2014
http://www.elkjournals.com/


ELK ASIA PACIFIC JOURNAL OF SOCIAL SCIENCE 

 

ISSN 2394-9392 (Online); DOI: 10.16962/EAPJSS/issn. 2394-9392/2014; Volume 3 Issue 1 (2016) 

 

commodity super cycle boom. These same 

forces, when combined with the realities of 

a global economic recession and an 

adverse credit environment, had the 

opposite effect, causing the price of 

Commodities to crash down with alarming 

speed leading to commodity super cycle 

bust. This cyclical phenomenon related to 

commodity prices was witnessed by us 

post global financial crisis. For commodity 

intensive firms, the business environment 

continues to be dynamic and demonstrate 

unprecedented volatility in commodity 

prices. Therefore, firms having commodity 

price exposure are looking at commodity 

price risk management as an integral part 

of their strategy for managing costs and 

maintaining a competitive advantage. 

Firms need to manage price risk across the 

value chain, from procurement, and 

production to distribution and marketing, 

and employ performance measures that are 

timely and relevant. Thus in order to 

effectively manage the commodity price 

risk, firms must implement a structured 

approach that identifies, assesses, and 

manages the exposure across the corporate 

value chain to protect the bottom-line and 

firm value. The present research work in 

corporate risk management typically deals 

with the effects of foreign exchange and/or 

interest rate volatility on firm value. In 

contrast, modest attention was given on 

commodity price volatility and very few 

studies have been undertaken to analyze 

the impact of price volatility on firm value. 

Historically, commodity prices have been 

subjected to high fluctuations and 

therefore they exhibit a significant source 

of price risk to those firms that are 

resource intensive. According to classic 

production theory, commodity is an 

important factor of corporate production 

process. For resource intensive firms, 

commodity may be an input or/and output 

which is an imperative value creator and 

therefore commodity price volatility 

affects the corporate cash flow as well as 

the overall profitability. On the basis of 

limited empirical research work in 

corporate risk management with special 

reference to commodity price volatility, a 

comprehensive analysis is necessary in 

order to analyze the effects of extreme 

volatility of commodity prices on 

individual firms belonging to resource 

intensive sectors or industries from the 

Indian context. This article analyzes the 

use of commodity as an essential input 

factor for corporate production process and 

thus tries to establish the relevance of 

commodity in Indian tyre industry. The 

Indian tyre industry provides a unique 

perspective from which we can empirically 

explore the impact of commodity price 

volatility on firm value. The Indian tyre 
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industry is fundamentally homogeneous, 

competitive and utilizes natural rubber as a 

main input factor in principal operations. 

Further, we emphasize on a single, 

homogeneous and volatile commodity, 

natural rubber; which is a key value 

creating factor of tyre industry. The article 

consists of following segments. Segment I 

starts with introduction & segment II 

specifies objectives of the paper. Segment 

III provides a brief review of relevant 

literature. Segment IV discusses the 

overview of Indian tyre industry. Segment 

V describes the concepts of commodity 

price volatility. Segment VI represents the 

methodology and data description. 

Segment VII contains the empirical 

hypothesis testing/results, VIII offer 

findings and segment IX concludes the 

paper. 

II OBJECTIVES 

 

1. To offer an overview of Indian tyre 

industry from fundamental 

perspectives. 

2. To estimate volatility of natural rubber 

prices using appropriate models. 

3. To measure and explore the influence 

of natural rubber price volatility on 

firm value with respect to Indian Tyre 

Industry. 

4. To document the empirical effects of 

commodity price volatility on firm 

value based on the findings of the 

study. 

 

III REVIEW OF LITERATURE 

 

Sohnke M. Bartram (2005), in his paper 

suggests non-financial German 

corporations exhibit net exposures with 

regard to commodity price volatility but 

commodity price risk was not significant 

as compared to financial risks like interest 

rate and currency volatility. 

Robert S. Pindyck (2004), indicates 

commodity prices are volatile over time 

and volatility can affect market variables 

by directly affecting the marginal value of 

storage, and by affecting a component of 

the total marginal cost of production, the 

opportunity cost of producing the 

commodity now rather than waiting for 

more price information. 

Ian Keay (2010), in his research paper 

used a simulation model based on the 

structure of a dynamic renewable resource 

model of optimal extraction to determine 

why commodity price volatility affects 

investment decisions, production levels, 

profitability, and ultimately long run 

growth.  

Sripad K Devalkar, Ravi Anupindi, 

Amitabh Sinha considered the dynamic 

risk management problem for a 

commodity processor in a multi-period 

setting and proposes a dynamic risk 
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measure based on the conditional value at 

risk (CVaR). The model specifies firm's 

risk aversion in a time-consistent manner 

over the planning horizon. 

Peter Mackay and Sara B. Moeller 

(2007) analysed a sample of 34 oil refiners 

and found that hedging concave revenues 

and leaving concave costs exposed each 

represent between 2% and 3% of firm 

value. It was validated by regressing 

Tobin's q on the estimated value and level 

of risk management. 

Sohnke M. Bartram ( ) reveals Firm 

value was affected by financial risks, 

which consist of unanticipated changes in 

foreign exchange rates, interest rates and 

commodity prices. 

Yanbo Jin and Philippe Jorion (2007) 

showed that hedging activities are 

recognized by the market, as hedging 

variables do have an impact on stock price 

exposure to gold prices. Controlling for 

other variables, they did not find a positive 

relationship between hedging activities 

and firm values, as measured by Tobin’s Q 

ratio. 

Kevin Daly (2008) explains in non-

technical terms various techniques used to 

measure volatility ranging from time 

invariant measures to time variant 

measures. It was shown that a weakness of 

the former measures arises from the 

underlying assumption that volatility is 

considered to be constant over time and 

not dynamic. 

Torben G. Andersen, Tim Bollerslev, 

Francis X. Diebold and Paul Labys 

(2003) suggested realized volatility 

constructed from high-frequency intraday 

returns, permits the use of traditional time-

series methods for modeling and 

forecasting the volatility  

Robert S. Pindyck (2001) examines the 

role of volatility in short-run commodity 

market dynamics, as well as the 

determinants of volatility itself and 

developed a model describing the joint 

dynamics of inventories, spot and futures 

prices, and volatility, and estimate it using 

daily and weekly data for the petroleum 

complex: crude oil, heating oil, and 

gasoline prices. 

Afees A. Salisu & Ismail O. Fasanya 

(2012) said asymmetric GARCH models 

appear superior to the symmetric ones in 

dealing with oil price volatility. The 

finding indicates evidence of leverage 

effects in the oil market and ignoring these 

effects in oil price modeling will lead to 

serious biases and misleading results. 

Farhad Taghizadeh-Hesary, Ehsan 

Rasolinezhad, and Yoshikazu 

Kobayashi (2015) tried to shed light on 

the impact of crude oil price volatility on 

each sector in Japan like the commercial, 

industrial, and transport sectors, were 
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strongly sensitive to the drastic oil price 

fluctuations during the reference period of 

the study. 

G. David Haushalter, Randall A. Heron 

& Erik Lie (2002) examined the 

sensitivity of equity values of oil 

producers to changes in the uncertainty of 

future oil prices. It was learnt that 

corporate risk management can increase 

shareholder value by reducing the 

expected costs of financial distress and 

underinvestment 

W. Ashley Ahrens and Vijaya R. 

Sharma (1997), examined the prices of 11 

resource commodities & result suggests 

that five price series exhibit stochastic 

trends, while the remaining six price series 

appear to be stationary around a 

deterministic trend. 

Robert F. Engle and Andrew J. Patton 

(2001) outline some stylized facts about 

volatility and mean-reversion, asymmetry 

such that the sign of an innovation also 

affects volatility and the possibility of 

exogenous or pre-determined variables 

influencing volatility. 

Marcus J. Chambers and Roy E. Bailey 

(1996) studied the price fluctuations of 

storable commodities that are traded in 

open markets and are subject to random 

shocks to demand or, more particularly, to 

supply. 

Kee H. Chung and Stephen W. Pruitt 

(1994) results of a series of regressions 

comparing approximate q values with 

those obtained via Lindenberg and Ross' 

(1981) more theoretically correct model 

indicate that at least 96.6% of the 

variability of Tobin's q is explained by 

approximate q. 

Robert S. Hudson & Andros Gregoriou 

showed that there are some troubling 

differences between mean returns 

calculated using logarithmic returns & 

those calculated using simple returns. This 

implies that there is not a one-to-one 

relationship between mean logarithmic and 

mean simple returns. 

 

IV. i OVERVIEW OF INDIAN TYRE 

INDUSTRY 

 

According to Automotive Tyre 

Manufacturers’ Association (ATMA) 2015 

report, the Indian tyre industry accounts 

for approximately 6% of the Global tyre 

demand, generating revenue of more than 

Rs. 32,000 crore. The Indian tyre industry 

on an average has produced more than 120 

million units of tyre over the past five 

years. In India nearly 65% of tyre 

production is done for replacement market, 

followed by 25% sold to OEMs directly 

and the balance is exported. The export 

turnover of Indian tyre industry during 

past two years was averaged around Rs. 

http://dx.doi.org/10.16962/EAPJSS/issn.2394-9392/2014


ELK ASIA PACIFIC JOURNAL OF SOCIAL SCIENCE 

 

ISSN 2394-9392 (Online); DOI: 10.16962/EAPJSS/issn. 2394-9392/2014; Volume 3 Issue 1 (2016) 

 

3600 crore and it is growing at a steady 

rate of 4-6% and expected to grow a little 

faster thereafter as US decision to slap 

anti-dumping duty on cheaper Chinese 

tyres have created opportunities for Indian 

tyre makers, CII report. The Indian tyre 

industry is characterized by its raw 

material intensity (raw material costs 

account for approximately 70% of 

turnover, Indiratrade sector outlook). 

There exists huge competition among the 

top few players who dominate the market 

and that results in low margins. These 

players are constantly focused on 

advertising, branding their products and 

strengthening their distribution network by 

increasing dealer network so as to increase 

their market share. Referring to Ace equity 

report, the industry derives its demand 

from the automobile industry. The OEM 

market off take is dependent on the new 

vehicle sales, while replacement market 

demand depends on the total population of 

the vehicles on the road, road conditions, 

overloading norms for trucks, average tyre 

life and prevalence of tyre retreading. The 

major category of tyres produced in the 

country is of truck & bus tyres (nearly 

60% in value terms). 

 

IV. ii Key inputs of Tyre industry 

 

The tyre industry consumes various inputs, 

significant being Natural Rubber (NR) & 

approximately 63% of total natural rubber 

consumption is done by this sector in the 

country. Synthetic rubber (SR) can be used 

as a substitute for NR or along with NR 

but only to a limited extent in various 

industries. Generally NR & SR are used in 

80:20 ratios in the Indian tyre industry, 

ATMA reports. This can vary depending 

on technical specification of the tyre. The 

other key materials consumed by the tyre 

industry are crude derivatives such as 

Nylon tyre cord fabric (NTCF), carbon 

black & rubber chemicals. While NTCF 

provides strength to the tyre, carbon black 

enhances the life span of the tyre. With 

only two domestic producers for NTCF, 

India imports more than 50% of its 

requirements. Additionally, about 20% of 

the rubber chemicals are also imported by 

India. Besides NR, almost all the key 

inputs are crude derivatives & are hence 

linked to crude oil prices. 

 

IV. iii Production of Natural Rubber 

 

According to rubber board of India 

statistics, India is the world’s fourth largest 

producer of natural rubber and contributes 

around 10% of the total production after 

Thailand, Indonesia & Malaysia. Thailand 

is the world’s largest producer of natural 

rubber in the world with 33% production. 

Indonesia is the second largest producer 

contributing around 30% of the world’s 
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total natural rubber production. According 

to future forecasts, world NR production is 

going to show supply side deficit as the 

demand is more than the supply in the 

current context. By 2020, the Global NR 

consumption is expected to reach 36 

million tones while the Indian 

consumption is expected to be at 16 

million tones. 

 

IV. iv Competitive scenario of Indian 

Tyre Industry 

 

As per ATMA & CCI review report, the 

leaders in the industry are MRF, Apollo, 

JK and CEAT which together command 

over 70% of the market share. The Indian 

tyre industry is significantly dependent on 

input materials like natural rubber and 

crude derivatives, any increase in these 

costs directly impact the profitability for 

the industry as a whole. Due to high 

competitive pressure within the Indian 

markets and even from imports, the tyre 

producers are unable to pass on the 

increase in input costs to the end 

customers completely which impacts the 

bottom-line performance. Tyre sales 

especially to the replacement segment are 

dependent upon the distribution network of 

the company. Large companies with 

extensive distribution manage to generate 

high sales volume which partially offsets 

the sharp increase in input costs. With the 

tyre industry growing, the producers have 

been adding up capacities at the robust 

pace intending to extend their geographical 

reach and also focus on higher margin 

radicalized tyres. The huge capacity 

investments required for setting up new 

plants along with building brand through 

massive advertising creates huge barriers 

for the new entrants. (Refer Fig. No.1) 

 

Key Growth Drivers 

 

IV. v Derived demand from 

automobile sector 

 

Auto industry has registered a growth of 

nearly 45% during last four years. 

Softening of interest rates and declining 

fuel prices have substantially augmented 

the demand for automobiles and 

subsequently increased the requirements of 

tyres as the medium to long term growth 

fundamentals of the industry remain strong 

owing to strong replacement market 

demand and growth in OEM segment, 

SIAM reports. 

 

IV. vi Decline in input prices 

 

According to ATMA & Indiratrade sector 

outlook report, Indian tyre industry is 

highly input/raw material sensitive and 

margins are highly correlated to the price 

movements of raw materials. The prices of 

natural rubber, the key input constituting 

around 44% of total raw material costs, 
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witnessed a sharp rise during FY 2011. 

Domestic natural rubber prices increased 

from lows of Rs. 100 per kg in mid 2009 

to highs of almost Rs. 240 per kg in 2011. 

This rise was on account of sharp increase 

in demand coupled with volatile natural 

rubber prices and speculative trading on 

exchanges in rubber futures. 

 

IV. vii Backward integration  

 

The tyre companies generally do not have 

medium to long term contracts with rubber 

producers; they are exposed to huge 

fluctuations in rubber prices. Leading Tyre 

manufacturers like Apollo, JK are looking 

out for acquisition of natural rubber 

plantation globally. The backward 

integration would help tyre manufacturers 

to an extent reduce exposures to natural 

rubber price fluctuations, ATMA.  

 

IV. viii  International participants 

 

The imported tyres are priced at a 

premium over domestic tyres. Indian 

market being extremely price sensitive, 

buyers is hesitant to pay any kind of 

premium for relatively superior products. 

However with Indian consumers shifting 

more towards radicalization and constant 

improvements in road infrastructure taking 

place, the demand for premium tyres is on 

the rise, CII, IBEF & SIAM. 

 

IV. ix Pricing power and pass on 

possibilities  

 

The commodity super cycle influenced the 

spike in the key input material price took 

most by surprise; the pass on of rising 

input prices to end consumers was delayed 

and restricted due to competitive pressure.  

 

IV. x Future Outlook 

 

The tyre industry registered growth of 

nearly 27% in revenues backed by healthy 

demand form OEM and replacement 

segments. The higher demand was 

supported by capacity ramp-up by major 

players. The growth was driven by strong 

domestic OEM demand from the T&B, PV 

and two wheeler segments which saw 

sharp increase in volume growth during 

the past two years. Softening of input 

prices especially that of NR and crude oil 

derivatives led to a gradual improvement 

in operating profit for the industry players. 

The strong growth in OEM sales during 

the last two years is expected to translate 

into higher replacement demand. 

However, the long term growth prospects 

for CV segment as a whole remains 

promising. Growth in the Truck & Bus 

segment has been robust during last two 

years led by rising shift towards 

radialization, lower cost of imported Truck 

& Bus tyres and capacity constraints in the 
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domestic market, Indiratrade sector 

outlook.  

 

V. COMMODITY PRICE 

VOLATILITY 

 

Volatility refers to the degree of 

unpredictable change over time of a 

certain variable. It may be measured via 

the standard deviation of a sample. Price 

changes actually do not follow normal 

distributions. Better distributions used to 

describe them actually have "fat tails" 

although their variance remains finite. 

Therefore, other metrics may be used to 

describe the degree of spread of the 

variable. As such, volatility reflects the 

degree of risk faced by someone with 

exposure to that variable. Volatility does 

not measure the direction of a trend, but 

only its magnitude. This is because when 

calculating standard deviation (or 

variance), all differences are squared, so 

that negative and positive differences are 

combined into one quantity. Two 

instruments with different volatilities may 

have the same expected return, but the 

instrument with higher volatility will have 

larger swings in values at the end of a 

given period of time. Sharp fluctuations in 

commodity prices are creating significant 

business challenges that can affect 

virtually everything from production costs 

and product pricing to earnings and credit 

availability. This extreme price volatility 

makes it hard to run a business and to plan 

and invest for the future. It can also 

undermine a company’s profitability and 

competitiveness, and in some cases it can 

even threaten a company’s survival. 

According to IMF reports, rapid and 

extreme price increases have occurred in 

several commodities over the past 15 

years. During this period, a number of 

commodity groups — including energy 

(crude oil, natural gas), metals (copper, 

aluminum), industrials (rubber, cotton), 

and food (corn, coffee), experienced sharp 

price increases of 30% to 60% over 

periods of three to six months. Moreover, 

the frequency and/or magnitude of extreme 

price changes have increased over the past 

15 years (1997–2012) compared to the 

previous 15 years (1982–1997). This is 

partly a result of strong growth in demand, 

coupled with the effects of globalization, 

which tend to amplify the speed and 

magnitude of price shocks. Companies that 

are major consumers of such commodities 

often think there is nothing they can do 

about these extreme short-term price 

shocks. In fact, researchers argue that 

companies that don’t actively manage 

extreme commodity price volatility are 

essentially taking a “short” position; a 

commitment to buy the commodity at 

whatever price the market determines; 
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which is equivalent to betting that prices 

will not rise. Unpredictable events often drive 

extreme short-term increases in commodity 

prices. Rains, floods, drought, hurricanes, 

earthquakes and other natural disasters have 

the potential to disrupt commodity supplies by 

partially disabling or shutting down production 

capacity. In addition, business cycles and 

market speculation can sometimes drive 

extreme price spikes. Prices rise sharply 

during periods when demand temporarily 

exceeds production capacity and supply. 

Political events, geopolitical tensions, trade 

policies, and government actions also affect 

commodity prices. For example, actions by the 

Chinese government have affected prices for 

rare earth metals (New York Times, 

September 15, 2011), and actions by the 

influential government-linked industry group 

ITRO (International Tripartite Rubber 

Organization, controlled by the governments 

of Thailand, Indonesia, and Malaysia) have 

periodically impacted global rubber prices 

(The Rubber Economist, August 15, 2012) by 

restricting supply in order to create price 

support. 

 

VI. METHODOLOGY 

 

This paper has used a mixed research 

design, consisting of exploratory and 

causal research design, research approach 

was deducting, research strategy was 

quantitative to analyze the effects of 

natural rubber price volatility on firm 

value taking into consideration top five 

firms from Indian tyre industry that are 

publicly traded on national stock 

exchanges, i.e. BSE/NSE based on 

stratified & convenience sampling. The 

daily natural rubber prices were averaged 

to yearly prices and used as an 

independent variable to assess the 

influence of price volatility on the firm 

value which is a dependent variable by 

using appropriate econometrics 

techniques/models. 

 

Sample Design 

 

It has been assumed that commodity price 

exposure, volatility and associated risk can 

be empirically identified in a particular 

industry at best as a major input/output 

factor in the corporate production process. 

We referred to Nifty Thematic 

Commodities Index and Fortune India 

magazine list of 500 corporations in order 

to analyze the nature, scope and 

operational performance of non-financial 

firms who utilize commodities in their 

corporate production process representing 

the sectors like Oil/Gas, Energy, Cement, 

Chemical, Fertilizers, Sugar, Metals, Tyre, 

FMCG, etc. Based on Government policy 

related to commodity pricing system in 

India, it was observed that many 

commodities are subjected to regulatory 

pricing mechanism and hence market 

driven pricing (Demand-Supply based 
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pricing) is not applicable to majority of 

commodities in India. This subjective 

pricing system brings in severe challenges 

to commodity price volatility investigation 

and thus commodities must be segregated 

into two broad categories of pricing 

system, i.e. regulated pricing and market 

driven pricing. After analyzing several 

commodities from utility and pricing 

system perspective, natural rubber was 

selected for the study as this commodity is 

free from regulatory pricing and follows a 

market driven pricing system based on 

demand-supply principle. Natural rubber is 

a key input material for tyre industry in 

India as majority of natural rubber 

consumption is done by this sector. The 

Indian tyre industry consists of 39 firms 

spread across the country. Among these 39 

firms, 5 large firms account for 

approximate 75% of industry turnover and 

controls more than 2/3rd of market share. 

Hence, the sample size has been restricted 

to top five firms of Indian tyre industry 

based on firm’s top-line & bottom-line and 

are reported in table no. 1. (Refer Table 

No.1) 

 

Sources of Data 

 

This research paper is of empirical nature 

and used secondary data in order to make 

comprehensive analysis for hypotheses 

testing using appropriate tools. The 

research work was mainly relied on 

published annual reports of select firms 

from Indian Tyre industry, annual survey 

of tyre industry, BSE & NSE historical 

data directory, Rubber Board India price 

database, Centre for Industrial and 

Economic Research (CIER) Data Book, 

Reserve Bank of India database, Yahoo 

financial database, websites, search 

engines, various journals, periodical, 

magazines textbooks on financial risk 

management & econometrics etc. 

 

Techniques and Tools for Data Analysis 

 

The paper has used time series data which 

was initially analyzed with basic 

descriptive statistical tools and further 

exploration was performed using advanced 

econometrics techniques. Time series data 

have been tested for stationarity using 

ADF and PP tests. Natural rubber price 

volatility estimation was done using 

appropriate GARCH family model. 

Regression analysis was employed to 

discover the causal effects between the 

dependent and independent variable 

referring to results in the following 

section. 

 

VII. Empirical Analysis & Discussion 

 

The empirical data analysis was performed 

in three broad stages along with necessary 

sub-stages for better interpretation and 
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inference description. The first stage 

consist of natural rubber price volatility 

analysis, second stage deals with 

descriptive statistics, normality & 

stationarity testing for firm value proxy, 

i.e. enterprise value and the third stage 

comprises of regression analysis to 

determine the influence of natural rubber 

price volatility on firm value. 

 

Descriptive statistics & normality 

analysis of natural rubber (Refer Table 

No.2) 

The mean value of natural rubber return 

series has been positive, demonstrating the 

fact that prices have increased during the 

reference period of the study. It was 

observed that natural rubber prices are 

fluctuating since global economic crisis, 

commodity super-cycle bust and rising 

demand for rubber in industrial operations. 

The maximum & minimum values have 

demonstrated wider spread for the return 

series and this result supports the presence 

of volatility patterns in the natural rubber 

prices. The recorded skewness value is 

negative, signifying asymmetrical 

distribution with a long tail to the left and 

thus it validates the non-normal 

distribution of natural rubber return series. 

The kurtosis had revealed an excessive 

positive value, representing leptokurtic 

nature of heavy-fatter tailed distribution 

and it denotes non-normality of data. The 

Jarque-Bera test is significant at 1% level 

and therefore justifies rejection of null 

hypothesis, i.e. ‘return series is normally 

distributed’ and accept the alternative 

hypothesis, i.e. ‘returns series is not 

normally distributed’. The descriptive 

statistical results are similar to past studies 

performed on natural rubber price 

volatility and enables to apply GARCH 

models in order to assess the volatility 

patterns on the documented time-series 

data. 

 

Stationarity Test 

 

The natural rubber prices have 

demonstrated volatility clustering to 

returns series. This indicates that low 

volatility patterns were followed by small 

volatility patterns for a prolonged time 

period and the high volatility tend to 

follow large volatility for an extended time 

period. Therefore, it justifies the volatility 

has been clustering and the price vary 

around the constant mean but the variance 

has been changing with the passage of 

time.(Refer Table No.3) The observed 

outcome of both the unit root tests have 

shown significant result as p-values are < 

0.01 and rejection of null hypothesis, i.e. 

‘natural rubber price returns are non-

stationary & times series data have a unit 

root’ has been justified. Therefore it is 
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concluded that the return series is 

stationary at levels, representing the mean 

reverting characteristic. 

 

Preliminary Examination for Volatility 

Analysis (Refer Table No.4) 

 

The preliminary examination was carried 

out in three phases as suggested by Engle 

(1982) and other research scholars/authors. 

The first phase uses the descriptive 

statistical analysis, second phase is in the 

form of a graphical form and the third 

phase uses ARCH LM test. The ARCH-

LM test was employed in order to 

quantitatively validate the presence of 

autoregressive conditional 

heteroscedasticity in the residuals of 

returns series as presented in the table no. 

4 and it is concluded that the ARCH-LM 

test is highly significant, since the p-value 

is less than one percent significance level 

(0.000 < 0.01). Therefore, the null 

hypothesis, i.e. ‘there is no ARCH effect’ 

is rejected and the alternative hypothesis, 

i.e. ‘there is an ARCH effect’ is accepted 

at 1% level of significance & facilitates the 

volatility analysis using appropriate 

GARCH family model. 

 

Volatility modeling using GARCH 

family model 

 

The volatility analysis of natural rubber 

price returns series was done using 

symmetric and asymmetric GARCH 

family models along with diagnostic test 

results in order to determine whether there 

exist any remaining autoregressive 

conditional heteroscedasticity effect in the 

residuals of the assessed GARCH family 

models. Since the normality and 

heteroscedasticity tests were highly 

significant, it is concluded that residuals 

are not conditionally normally distributed. 

In such conditions, selection of error 

distribution option requires a special 

attention for computation of parameter 

estimates related to select symmetric and 

asymmetric volatility GARCH family 

models. The paper has used Student’s t 

error distribution with Berndt-Hall-Hall-

Hausman (BHHH) optimization algorithm 

for iterative process based on the past 

literature references to arrive at the best 

model fit for natural rubber daily price 

returns volatility analysis. The leptokurtic 

heavy-fatter tailed natural rubber price 

returns series distribution supports the 

selection of Student’s t option. Based on 

pilot test results it has been realized that 

GARCH (1,1) and TGARCH(1,1) models 

with student’s t distribution were better 

able to capture the symmetric and 

asymmetric volatility estimates of natural 

rubber price returns series respectively. 

(Refer Table No.5)  
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The mean equation has been expressed as 

a function of exogenous variable with an 

error term and the constant term (μ) was 

found to be significant in both the models. 

The parameter estimates of the GARCH 

(1,1) in variance equation was found to be 

significant at 1% level. ARCH effect 

coefficient (0.8009) was highly significant 

with positive value and it illustrates that 

information related to past volatility has an 

influence of current volatility. GARCH 

effect coefficient (0.3822) was also 

significantly positive, which implies that 

previous period’s forecast variance has an 

impact on current period volatility. Since 

the GARCH effect is less than ARCH 

effect it look likes volatility is more 

sensitive to new surprises in the market 

rather than to the lagged values. The 

significant ARCH and GARCH values 

also suggest the effect of intrinsic 

dynamics on the natural rubber price 

volatility. The diagnostic tests were 

conducted in order to verify the correct 

model specification. The ARCH-LM test 

was used to analyze the remainder of 

additional ARCH effect if any and the test 

statistic reported insignificant outcome at 

all standard levels of significance. Since 

the p-value > 0.05, the null hypothesis, i.e. 

‘there is no ARCH effect’ is accepted. 

Further, the correlogram squared residuals 

test was found insignificant at all standard 

levels and it supports the acceptance of 

null hypothesis, i.e. ‘there is no serial 

correlation in the residual’. Therefore, it is 

conclude that model specification was 

accurate on the basis of insignificant 

diagnostic test results. 

The coefficients of TGARCH (1,1) in 

variance equation are significant at 1% 

except for leverage effect which is 

insignificant. ARCH effect is significant at 

1% level with positive value. It proves that 

good news associated with the past 

volatility has an impact on current 

volatility. GARCH coefficient has shown 

significantly positive value, which 

indicates that previous period’s forecast 

variance has an influence on present 

volatility. Leverage effect (γ) is positive, 

greater than zero & insignificant at 1% 

level. Hence it is inferred that, bad news 

have an impact on volatility and bad news 

may increase the future volatility. The 

diagnostic tests were conducted in order to 

justify the model fit specification. The 

ARCH-LM test has been used to explore 

the remainder of ARCH effect and the test 

statistic described insignificant result at all 

levels. Since the p-value > 0.05, the null 

hypothesis, i.e. ‘there is no ARCH effect’ 

is accepted. Additionally, the correlogram 

squared residual test was insignificant and 

it supports the acceptance of null 

hypothesis, i.e. ‘there is no serial 
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correlation in the residual’. Hence the 

model description was perfect on the basis 

of insignificant diagnostic tests results. 

Thus, based on the observed results it has 

been realized that natural rubber prices in 

India were subjected to significant 

volatility in the past decade. In order to 

select the best model of GARCH family, 

the AIC and SIC standards were used. The 

AIC and SIC principle stipulates, best 

model must have lower AIC and SIC value 

with respect to error distribution and 

optimization algorithm for iterative 

process. Table no. 5 shows that GARCH 

(1,1) is the best model to estimate the 

natural rubber price volatility for the 

sample data used in this paper. 

 

Analysis of firm value 

 

This section provides a quantitative 

overview of firm value for sample firms. 

The enterprise value is taken as proxy for 

firm value analysis. (Refer Table No.6) 

Table no. 6 provides summary of 

descriptive statistical and normality test 

results of enterprise value related to 

sample firms. Enterprise value considers 

the entire monetary value of a firm using 

relevant balance sheet items and reveals 

actual value of the firm. It was observed 

that MRF had maximum firm value and 

Balkrishna illustrated minimum firm value 

among the sample firms. This indicates 

firm with large scale operations was able 

to generate more value to its stakeholders 

as compared to other sample firms. The 

kurtosis revealed a positive value, 

representing platykurtic nature of shorter-

thinner with a lower and broader peak. The 

Jarque-Bera normality test was 

insignificant for MRF, Apollo, Balkrishna, 

JK tyres and therefore justifies acceptance 

of null hypothesis, i.e. ‘data series is 

normally distributed’ but for CEAT tyres 

the null hypothesis was rejected as result 

shows weak significant result at 5% level 

of confidence, representing non-normality 

of data distribution. 

 

Unit Root Test for Firm Value 

 

To assess the stationarity of firm value of 

sample firms, unit root tests were 

performed at levels and differences. The 

augmented Dickey-Fuller (ADF) test and 

Phillips-Perron (PP) test were used and the 

results are summarized as follows. (Refer 

Table No.7) 

Table no. 7 exhibits results of unit root test 

using the ADF and PP tests in which 

Apollo and JK have indicated stationarity 

at 1st difference, specifying exposure to 

seasonality and trend effects. MRF, 

Balkrishna and CEAT have revealed 

stationarity at 2nd difference, 

demonstrating mean reverting 
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characteristic applicable to their enterprise 

value. 

 

Regression Analysis 

 

The following regression model was used 

to assess the impact of natural rubber price 

volatility on firm value, i.e. enterprise 

value of sample firms from Indian tyre 

industry.  

Y = β0 + β1X1 + µ 

Where, Y is dependent variable (Enterprise 

Value) 

 X1 is independent variable (natural 

rubber price) 

 β0 expresses intercept of the model 

 β1 represents coefficient of 

independent variable 

µ denotes the error term (Refer 

Table No.8) 

Table no. 8 illustrates the influence of 

natural rubber price fluctuations on 

enterprise value in which Apollo has 

revealed a significant result, JK and 

Balkrishna have disclosed partial effect. 

Around 44% variations in the enterprise 

value of Apollo was caused by the natural 

rubber price volatility since R2 and F-stat 

tests were significant at 5% level. The t-

stat revealed a substantial direct exposure 

of natural rubber price volatility on the 

sample firm’s operational/strategic 

activities and affected the enterprise value 

during the past decade.  Balkrishna and JK 

did show partial impact of natural rubber 

price volatility on their enterprise value as 

R2 value ranges from 26% to 30% with F-

stat and t-stat being significant at 10% 

level. On the other side, MRF and CEAT 

did able to mitigate direct exposure of 

natural rubber price volatility based on 

their raw material procurement policy, 

resources mobilization practices, 

operational diversification etc. Hence 

enterprise value of these two firms was not 

significantly affected by natural rubber 

price volatility as the influence was less 

than 20%. The Breusch-Pagan-Godfrey 

heteroscedasticity test and Jarque-Bera 

normality test were not significant at all 

standard levels, signifying proposed 

model’s ability to capture cause-effects 

between independent and dependent 

variables to the sufficient extent. 

Therefore, sample firms related to Indian 

tyre industry are considerably dependent 

on input materials like natural rubber, 

crude oil derivatives for sustainable 

operational business activities and if any 

radical price variations occur, firm’s 

profitability would be affected extensively 

leading to enterprise value erosion. 

 

VIII FINDINGS 

 

 The Indian tyre industry accounts 

for 6% of the Global tyre demand. 
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 Approximately 65% production of 

Indian tyre industry goes to replacement 

market, 25% to OEMs and 10% is 

exported. 

 The major category of tyres 

produced in the country is of truck & bus 

tyres. 

 India is the world’s fourth largest 

producer of natural rubber and contributes 

around 10% of the total production after 

Thailand, Indonesia & Malaysia. 

 Indian tyre industry consist of 39 

firms but  5 large firms account for 

approximate 75% of industry turnover and 

controls more than 2/3rd of market share. 

 MRF had highest mean and 

maximum firm value among sample firms. 

 The natural rubber returns series is 

stationary at levels, representing the mean 

reverting characteristic. 

 GARCH(1,1) and TGARCH(1,1) 

models with student’s t distribution were 

able to capture the symmetric and 

asymmetric volatility estimates of natural 

rubber price returns series. 

 The GARCH effect is less than 

ARCH effect & volatility is more sensitive 

to new surprises in the market rather than 

to the lagged values.  

 The significant ARCH and 

GARCH values suggest the effect of 

intrinsic dynamics on the natural rubber 

price volatility. 

 TGARCH(1,1) model suggest that 

good news associated with the past 

volatility has an impact on current 

volatility 

 Leverage effect (γ) in 

TGARCH(1,1) model is positive, greater 

than zero & insignificant, bad news have 

an impact on volatility and bad news may 

increase the future volatility. 

 Lower AIC and SIC values shows 

GARCH (1,1) is the best model to estimate 

the natural rubber price volatility for the 

sample data used in this paper. 

 Regression analysis illustrates the 

influence of natural rubber price 

fluctuations on enterprise value in which 

Apollo has revealed a significant result. 

 

IX. CONCLUSION 

 

The paper empirically analyzes the 

influence of natural rubber price volatility 

on firm value of Indian tyre industry firms. 

Referring to volatility modelling results it 

was observed that GARCH (1,1) and 

TGARCH(1,1) models with student’s t 

distribution were able to capture the 

symmetric and asymmetric volatility 

estimates of natural rubber price returns in 

a better way. The volatility estimation 

outcome supports the behavior of natural 

rubber price deviations witnessed during 

the past decade on account of global 

economic crisis, rise in crude oil price and 
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most importantly commodity cycle bust. 

Univariate regression analysis publicized 

partial impact of price volatility on firm 

value of sample firms. Effects of natural 

rubber price volatility were not uniformly 

significant across the sample firms since 

their principal operations were directly or 

indirectly influenced by ownership pattern, 

operational diversification, economies of 

scale/scope, exposure to international trade 

and other firm specific 

qualitative/quantitative factors. The 

empirical outcome of this study would be 

valuable to tyre industry stakeholders who 

needs to identify the influence of natural 

rubber price volatility before strategizing 

their future course of activities to protect 

the top and bottom lines of their 

enterprises. Finally, the results are 

important to our country since this sector 

has been engaged in international trade, 

employment creation and augments the 

growth of other allied sector related to tyre 

production. Future studies may use 

multiple regression model to identify the 

influence of other quantitative factors 

along with natural rubber price volatility 

on enterprise value of tyre industry firms 

in a more sophisticated manner and other 

outstanding aspects of corporate firm value 

are left for further empirical exploration. 
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Figure I Porter’s Competitive Model 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

High barriers to entry due to 

huge investment requirement, 

advertising & branding costs, 

setting up of dealer network. 

Gestation period is very high 

Tyre producers have to rely on 

NR & other crude derivative 

prices which are key 

determinants of input costs. 

Sharp increase in these costs 

lead to sharp dent in 

profitability of the industry  

Industry is dominated by few 

big players covering more than 

70% of total market share. Tyre 

Industry is characterized by 

imperfect market competition 

& making it tougher for new 

entrants to penetrate 

The market for tyres is price 

sensitive which makes it 

challenging for tyre producers 

to pass on increase in input 

costs to the end consumers. 

Margins tend to remain under 

severe pressure when input 

costs rise 

Indian 

Tyre Industry 
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Table No. 1 Key Financial Particulars of Select Sample Firms  
 

Firm Name Sales Turnover Net Profit 

MRF Tyres 20244 2327 

Apollo Tyres  8701 844 

Balkrishna Industries  3241 567 

CEAT Tyres  5494 452 

JK Tyres & Industries  5880 400 

Source: Compiled, edited data from AGM reports & computed using MS-Excel [Fig in Rs. Crores] 

 

 

Table No. 2 Descriptive Statistics & Normality Test 

Particulars Natural rubber price returns 

 Mean 0.0239 

 Std. Dev. 1.0758 

 Maximum 7.2196 

 Minimum -10.2923 

 Skewness -0.9826 

 Kurtosis 16.8301 

 Jarque-Bera 24392.09 

 Probability  0.0000 
Source: Compiled, edited data from rubber board of India & computed by author’s using EViews 7 
 

 

Table No 3 Unit root test at levels 

Particular ADF test PP test 

t-statistics  - 34.30 - 34.95 

Prob.* (p-value) 0.000 0.000 

*Mackinnon (1996) one-sided p-values. 
Source: Compiled, edited data from rubber board of India & computed by author’s using EViews 7 
 

 

 

Table No. 4 ARCH-LM Heteroscedasticity Test 

F-statistic 313.5009 Prob. F(1,2997) 0.0000 

Obs*R-squared 284.0021 Prob. Chi-Square(1) 0.0000 
Source: Compiled, edited data from rubber board of India & computed using EViews 7 

http://dx.doi.org/10.16962/EAPJSS/issn.2394-9392/2014


ELK ASIA PACIFIC JOURNAL OF SOCIAL SCIENCE 

 

ISSN 2394-9392 (Online); DOI: 10.16962/EAPJSS/issn. 2394-9392/2014; Volume 3 Issue 1 (2016) 

 

 

 

 

 

Table No. 5 Results of volatility modeling 
 

Error distribution Student’s t 

Volatility Model GARCH(1,1) TGARCH(1,1) 

Coefficients of Mean Equation 

μ (Constant) 0.0364 

(0.0013) 

0.0365 

(0.0013) 

Coefficients of Variance Equation 

ω (Constant) 0.2326 

(0.0000) 

0.2334 

(0.0000) 

α (ARCH effect) 0.8009 

(0.0000) 

0.7834 

(0.0000) 

β (GARCH effect) 0.3822 

(0.0000) 

0.3808 

(0.0000) 

γ (Leverage effect) -- 0.0393 

(0.7244) 

AIC 2.3627 2.3634 

SIC 2.3728 2.3754 

ARCH-LM Test Result 

Test statistics  1.2930 1.3169 

Prob. Chi-Square (1) 0.2555 0.2511 

Correlogram Squared Residuals Test Result (36 Lags) 

Q-Stat  Insignificant Insignificant 

Prob. Insignificant Insignificant 
Source: Compiled, edited data from rubber board of India & computed using EViews 7 

 

 

 

Table No. 6 Descriptive Statistics & Normality Test of firm value 

Particulars MRF Apollo Balkrishna CEAT JK 

 Mean 6377.218 4453.58 3093.15 1501.19 2279.70 

 Std. Dev. 6065.24 3124.899 2652.73 1403.60 1347.53 

 Maximum 18161.30 9204.77 7805.74 4973.11 4672.92 

 Minimum 1232.54 1235.11 383.89 378.62 921.28 

 Skewness 1.079 0.4217 0.7661 1.5803 0.8393 

 Kurtosis 2.520 1.6708 2.030 4.1481 2.1336 

 Jarque-Bera 2.6501 1.3422 1.7815 6.125 1.9328 

 Probability 0.2657 0.5111 0.4103 0.046 0.3804 
Source: Compiled, edited data from AGM reports & computed using EViews 7 
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Table No. 7 Unit Root Test for Enterprise Value  
 

Test  Particulars MRF Apollo Balkrishna CEAT JK 

 

ADF Test 

t-statistics -4.788 -4.3190 -6.534 -4.5172 -4.1797 
Prob.* (p-value) 0.0288 0.0297 0.0000 0.0379 0.0103 

Stationary 2nd Diff 1st Diff 2nd Diff 2nd Diff 1st Diff 

 

PP Test 

t-statistics -7.089 -7.4856 -5.6223 -6.8841 -4.1797 
Prob.* (p-value) 0.0011 0.0006 0.0069 0.0018 0.0103 

Stationary 1st Diff 1st Diff 2nd Diff 2nd Diff 1st Diff 
Source: Compiled, edited data from AGM reports & computed using EViews 7 

 

 

 

Table No. 8 Regression Results between Natural Rubber & Enterprise Value 

 
Test  Particular MRF Apollo Balkrishna CEAT JK 

Regression 

Test 

R2 0.18 0.44 0.26 0.08 0.30 

F-statistic 2.365 8.60 3.995 0.976 4.75 

Prob. (F-stat) 0.152 0.013** 0.070* 0.344 0.051* 

t-Stat 1.538 2.932 1.998 0.988 2.18 

Prob. 0.152 0.013** 0.070* 0.344 0.051* 

Heteroscedasticity 

Breusch-Pagan-

Godfrey Test 

F-stat 0.824 0.657 1.381 0.087 2.043 

Prob. F 0.383 0.434 0.264 0.772 0.180 

Obs*R2 0.906 0.733 1.45 0.102 2.036 

Prob. Chi-Sq. 0.341 0.391 0.228 0.748 0.153 

Residuals 

Normality Test 

Jarque-Bera 3.171 2.225 1.722 8.144 2.197 

Prob.  0.204 0.328 0.422 0.017 0.333 

*, ** & *** indicate the 10%, 5% & 1% significance level of probability, respectively 

Source: Compiled, edited data from AGM reports & computed using EViews 7 

 

 

 

 

 

 

 

 

 

http://dx.doi.org/10.16962/EAPJSS/issn.2394-9392/2014

